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Assessment and Management  
of the Rheumatological Patient  
in the Critical Care Unit

David P. D’Cruz and Duncan L.A. Wyncoll 

1

Abstract Musculoskeletal diseases are common and may result in significant morbidity 
and mortality especially in the context of the multisystem autoimmune rheumatic 
 disorders. Patients with rheumatological disorders present acutely to emergency 
rooms, and the cause of the sudden deterioration may be due to complications of the 
underlying disorder, sepsis, or an iatrogenic effect resulting from an acute adverse 
event from therapy. Given the complexity of these patients, it is not surprising that 
outcome can be poor with in-hospital mortality rates of 40%. This introductory chap-
ter is aimed at the admitting physician presented with an acutely ill patient with a 
rheumatological disorder who is deteriorating rapidly and needs admission to a critical 
care unit.

Keywords Critical care assessment and management • Immunosuppression • Multiorgan 
failure • Multisystem autoimmune rheumatic disorders • Sepsis

1.1  
Introduction

Musculoskeletal diseases are common in the community and represent a major health care 
burden. These disorders may result in significant morbidity and mortality especially in the 
context of the less common multisystem autoimmune connective tissue disorders. From 
the patient’s perspective, the risk of disability, economic loss because of inability to work 
and consequent dependence on benefits, poor quality of life, and loss of confidence and 
self-esteem can be life-changing.

D.P. D’Cruz (*) 
The Louise Coote Lupus Unit, Guys’ and St. Thomas’ Hospital NHS Foundation Trust,  
Gassiott House, St. Thomas’ Hospital, Lambeth Palace Road, London SE1 7EH, UK 
e-mail: david.d’cruz@kcl.ac.uk



2 D.P. D’Cruz and D.L.A. Wyncoll

While many of the musculoskeletal disorders including degenerative diseases, such as 
osteoarthritis, are associated with the normal aging process, some of these conditions will 
reduce life expectancy. For example, many of the inflammatory arthropathies are associ-
ated with an increased risk of premature mortality from cardiovascular disease. In other 
conditions such as systemic lupus erythematosus and the systemic vasculitides, renal dis-
ease and infections associated with immunosuppression are common causes of death.

There has been a revolution in the treatment of the inflammatory arthropathies.  
A decade or two ago, there were few effective treatments, and these were only used when 
nonsteroidal anti-inflammatory drugs had failed. The modern approach is to aim for an 
early diagnosis and to commence disease-modifying therapy immediately in order to pre-
vent damage and disability. However, immunosuppressive agents and the biologics are 
extremely effective therapies but carry a significant burden of toxicity.

Patients with rheumatological disorders present acutely to emergency rooms, and the 
cause of the sudden deterioration may be due to complications of the underlying disorder, 
sepsis, or an iatrogenic effect resulting from an acute adverse event from therapy. 
Rheumatoid arthritis is the most common rheumatic disease seen in critical care units, 
 followed by systemic lupus erythematosus and scleroderma, and these three conditions 
may account for up to 75% of patients with rheumatic disorders admitted to critical care 
services.1 Given the complexity of these patients, it is perhaps not surprising that outcome 
can be poor with in-hospital mortality rates of 30–40% or more.2

This introductory chapter is aimed at the admitting physician presented with an acutely 
ill patient with a rheumatological disorder who is deteriorating rapidly and needs admission 
to a critical care unit. There have been major advances in the care of critically ill patients, 
including the way critical care units are run, moving from the previous “open” model of 
care to a “closed” system of multidisciplinary care and these will also be reviewed.

1.2  
Initial Assessment of the Acutely Ill Patient

Early recognition that a patient’s condition is deteriorating is essential, and in those patients 
who are severely unwell, immediate action is frequently required to correct abnormal 
physiology before a full history and examination can be carried out. If appropriate action 
is delayed, then there is a risk of further damage to vital organs, such as the brain and kid-
neys. Increasingly, it is being recognized that most in-hospital cardiorespiratory arrests are 
preventable if timely decision making is made, and relatively simple interventions such as 
antibiotics, fluids, oxygen administration, vasopressors, and appropriate intubation were 
carried out earlier.

Clinical severity may be obvious from the end of the bed, such as in a patient who pres-
ents with a massive pulmonary embolus, or a cerebral hemorrhage. In this situation, organ 
damage may well have occurred, but prompt intervention gives the best chance of recovery 
and prevents further secondary organ damage. Progressive insidious deterioration is less 
easy to spot, and often the hardest decision for an acute physician is to determine the 
 precise point at which to refer a patient to critical care. Currently, the best approach is to 
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monitor the basic physiological variables (respiratory and heart rate, blood pressure, urine 
output, oxygen saturation, and conscious level), and then by using a scoring system, agreed 
levels for referral to a “patient-at-risk,” “outreach” or “medical emergency” team can be 
locally determined – these are often known as “Track and Trigger” systems. Around the 
world, use of these scoring systems, allied with support teams has been shown to expedite 
admission to critical care facilities and to prevent unnecessary in-hospital cardiac arrests.

Critical care units should no longer be viewed upon as “ventilation units,” but should 
be utilized as the best places to take patients who are at high-risk of deterioration, since all 
the expertise and equipment is available “on tap” in a specifically designed location.

Initial assessment of the acutely unwell patient should be systematic, and the ABCD 
approach is a useful tool:

• Airway
• Breathing
• Circulation
• Disability

Airway obstruction (partial or complete) is a medical emergency leading to hypoxia, coma, 
and death within a few minutes if left uncorrected. It can result from aspiration, edema, 
bronchospasm, or most commonly reduced upper airway tone in patients who are obtunded. 
Simple airway maneuvers such as head tilt and chin lift, or a jaw thrust are usually effec-
tive; suction can remove blood, vomit, or foreign bodies. Intubation should be undertaken 
if the precipitant is unlikely to be resolved speedily.

The respiratory rate (<8 or >25/min) is widely thought of as the most sensitive marker of 
a deteriorating patient; central cyanosis and a fall in oxygen saturations may occur late. 
Oxygen should be administered early, and a clinical assessment made of the respiratory 
 system. If time allows, arterial blood gas analysis and a chest radiograph can help determine 
further management. Traditionally, textbooks have given levels of PaO2 and PaCO2 that are 
absolute indications for ventilatory support (either invasive or noninvasive), but increasingly, 
these are not relied upon, and referral to a critical care specialist for an opinion is advised.

Hypovolemia and a low cardiac output are extremely common in acutely unwell 
patients. The heart rate is often falsely low because of medication (e.g., beta-blockers or 
digoxin), and many patients compensate well initially with increased peripheral resistance. 
Significant hypovolemia is relatively easy to detect, but occult hypovolemia (of up to 20%) 
is frequently overlooked. A mild metabolic acidosis and a raised lactate (>1.6 mmol/L), 
with cool peripheries and a prolonged capillary refill time, suggest the need for urgent 
intravenous fluids. A challenge of at least 20 mL/kg of a balanced crystalloid (such as 
Hartmann’s) over 30–60 min is the best start, unless there is obvious heart failure. Further 
fluid resuscitation can be determined after response to the initial challenge, and after 
 placement of a urinary catheter.

The neurological status can be rapidly determined by the Glasgow Coma Scale (GCS). 
In those who have a decreased conscious level, an early CT scan of the brain is indicated. 
Again, practice has changed in recent years, with patients being intubated for airway pro-
tection at less severely abnormal levels of consciousness, rather than waiting until the GCS 
is £8. Earlier intubation allows clear imaging, and prevents complications such as seizures 
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and aspiration pneumonia occurring in a dark CT scanning suite. Hypoglycemia and drug 
intoxication should also be considered as well as ischemia and cerebral infection.

A thorough history and a fuller patient assessment can then be undertaken once stability 
has been achieved. Further information often then comes to light, as trends in measured physi-
ological parameters are much more useful than single static measurements. Other investiga-
tions can then be prioritized, and a plan should be communicated to the whole team.

The management of acutely unwell patients, especially those with rheumatological 
conditions, frequently involves many teams, such as intensive care, nephrology, hematol-
ogy, cardiology, respiratory, gastroenterology, and neurology. The outcome is likely to be 
optimal when these teams work together in a seamless process and cooperate and com-
municate well. As in all aspects of medicine, strong clinical leadership is an essential 
component of good team working.

There are two main systems/models of care that are used in critical care units through-
out the world – these are known as “open” and “closed.” In an open unit, each specialist 
can give patient care directions, order investigations, and prescribe new treatments for  
a patient. In a closed unit, specialists continue to visit frequently, but all recommended 
aspects of care by the different specialists who are consulting are authorized/signed-off by 
the attending intensive care specialist. The closed model has been shown to better control 
costs, and results in significantly better patient outcomes. This is perhaps most relevant for 
extremely complex patients who have multisystem involvement where recommended 
therapies for one organ may have a detrimental effect on a different system. Intensive care 
specialists often have significant expertise in understanding physiology and pharmacology 
as it relates to critically ill patients – especially those with multiple organ failure.

1.3  
Specific Assessments of the Critically Ill Rheumatological Patient

It is vitally important to evaluate the rheumatological patient with multiorgan disease with 
a detailed history and physical examination as these patients often have complex medical 
problems and are on multiple medications. A referral letter from the primary care physi-
cian, if written well, can save much time in the emergency room. It is obviously helpful if 
the patient is already known to the hospital and the previous records are available and these 
should provide useful information on the diagnosis and current treatments. Previous inves-
tigations if available are especially helpful in terms of looking for changes in radiological 
appearances, biochemistry, hematology and acute phase markers.

The patient is often able to give a detailed account of the onset of their symptoms. 
Patients with chronic conditions such as inflammatory arthritis, lupus or systemic vasculi-
tis can often tell the clinician whether the current symptoms represent a flare of the under-
lying condition, whether there are complications such as infection, or if the presentation 
represents new or a recurrence of organ involvement such as glomerulonephritis, pulmo-
nary hemorrhage, or a thrombotic manifestation. The patient may also inform the admit-
ting clinician if any new therapies have recently been commenced that may have resulted 
in a serious adverse effect. If a detailed history from the patient is not possible because 
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they are too unwell, every effort should be made to speak to any accompanying relatives 
for as much information on the history as possible, assuming that the patient is able to give 
consent for the relatives to speak on their behalf.

When the patient has been referred from another hospital, a phone call or e-mail to the 
referring clinician may give a lot more information than a referral letter. In the age of elec-
tronic media, it is often possible for data on imaging studies, for example, to be sent directly 
between hospitals, reducing the need for unnecessary repetition of imaging, reducing radia-
tion exposure, and giving a baseline for comparison with further imaging studies.

Once the patient has been stabilized as described above, a thorough history should be 
obtained followed by a detailed examination of all organ systems to rapidly prioritize the 
most seriously affected organs. During the examination, a careful assessment of all areas 
of the body is important. Close attention to the hands may, for example, reveal multiple 
splinter hemorrhages, which could point toward bacterial endocarditis, systemic lupus 
 erythematosus, systemic vasculitis, or antiphospholipid syndrome. Cutaneous vasculitis 
can range from subtle periungual and digital infarction through to widespread palpable 
purpura and severe necrotizing ulceration. Livedo reticularis, especially if it is widespread 
and with a broken pattern on the forearms and legs – so-called livedo racemosa – may be 
a powerful clue to a diagnosis of antiphospholipid syndrome or systemic vasculitis such as 
polyarteritis nodosa. Examination of the hands will also show the extent of any damage 
from rheumatoid arthritis, and nodule formation may be seen over the fingers or at the 
elbows. The finding of periungual erythema with macroscopic nailfold capillary loops, 
Raynauds’ phenomenon, and sclerodactyly with digital ulcers is pathognomonic for sys-
temic sclerosis. Similarly, in a patient with respiratory failure, the presence of Gottron’s 
sign and a heliotrope rash may indicate severe respiratory muscle weakness due to an 
inflammatory myopathy such as dermatomyositis.

Careful examination of the scalp may reveal discoid lesions with scarring alopecia of 
lupus. Examining the ears for skin lesions such as discoid lupus, cutaneous vasculitis, and 
fluid levels/tympanic membrane perforations may yield useful diagnostic information. 
Large nasal polyps in the context of late-onset asthma may point toward a diagnosis of 
Churg–Strauss syndrome. Schirmer’s test for dry eyes is easily performed at the bedside 
and can be surprisingly helpful where an autoimmune connective tissue disorder is part of 
the differential diagnosis.

Cardiovascular examination for cardiac murmurs, signs of cardiac failure, absent or 
diminished peripheral pulses, and vascular bruits including listening for abdominal bruits 
may be helpful. Respiratory examination may reveal crepitations, signs of consolidation, 
or pleurisy. Stridor may indicate subglottic stenosis in Wegener’s granulomatosis or tra-
cheal collapse in relapsing polychondritis. However, clinical examination can be mislead-
ing. For example, patients with acute flares of Wegener’s granulomatosis may have 
multiple cavitating pulmonary nodules that are not detected by simple bedside clinical 
methods. Likewise, patients with pulmonary hemorrhage often do not have obvious 
hemoptysis and there may be few if any detectable clinical signs in the lung fields.

Abdominal examination including rectal examination when appropriate in a patient 
with acute intestinal or mesenteric vasculitis may reveal signs of an acute abdomen or 
gastrointestinal hemorrhage due to bowel perforation or organ infarction. A careful neuro-
logical examination for motor or sensory deficits, which can be subtle, is essential.  
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A pattern of nerve damage suggesting mononeuritis multiplex or cranial neuropathies is  
a strong pointer to a vasculitic disorder. Likewise, lower limb long tract signs with bladder 
or bowel dysfunction may indicate transverse myelopathy in a patient with systemic lupus 
erythematosus. Fundoscopy should be performed wherever possible even in the absence of 
visual symptoms for signs of retinal vasculitis or hypertensive retinopathy as seen in 
patients with scleroderma renal crisis or a rapidly progressive glomerulonephritis.

In the locomotor system, the presence of an inflammatory arthropathy should be docu-
mented and the pattern of the arthritis can be useful diagnostically – there are only a few 
causes of a symmetrical inflammatory arthropathy: rheumatoid arthritis, systemic lupus 
erythematosus, and less commonly psoriatic arthritis. A monoarthritis in the context of  
a febrile patient should always be aspirated to investigate possible joint sepsis. A patient 
with acute urinary retention, bowel dysfunction, saddle anesthesia, and acute low back 
pain suggesting a large lumbar disk protrusion is a neurosurgical emergency.

This list is not exhaustive and the examination will be guided to large extent by the 
 history and the patient’s diagnosis if this is already known. It is therefore important for the 
clinician to have a thorough knowledge of the acute presenting features of the major 
 multisystem rheumatic disorders and these will be described in detail in subsequent 
 chapters of this book.

1.3.1  
Investigations

At this stage, a diagnosis or a short differential diagnosis is usually possible allowing the 
clinician to discuss urgent investigations with colleagues. Simple investigations such as  
a full blood count, biochemistry, acute phase markers such as the erythrocyte sedimentation 
rate (ESR) and C-reactive protein (CRP) and a urine dip test for blood, protein, glucose, 
and leucocytes and a peak flow or simple spirometry at the bedside will provide useful 
information rapidly. In patients with autoimmune disorders such as lupus, a low CRP is 
very helpful as it lessens the likelihood of major bacterial infection. Likewise, a pancy-
topenia in a patient with previously normal blood counts could suggest either a lupus flare 
or bone marrow suppression from a cytotoxic drug. The presence of proteinuria and hema-
turia in the context of impaired renal function should lead to a search for dysmorphic red 
cells and granular casts in patients with systemic rheumatic diseases such as lupus or 
 vasculitis where glomerulonephritis can lead rapidly to renal failure.

In patients with extensive skin manifestations, the differential diagnosis between a drug 
reaction and a cutaneous flare of lupus or systemic vasculitis can be difficult and a derma-
tology opinion and a skin biopsy may be helpful.

Imaging investigations need to be carefully selected to maximize clinical information 
gathering, balancing the risks of the investigation carefully. For example, in a patient with 
severe neurological manifestations, magnetic resonance imaging can yield critical infor-
mation but this has to be set against the risk of contrast reactions and the possibility of 
nephrogenic dermal fibrosis due to gadolinium in patients with renal failure. Likewise, 
intra-arterial angiography in a patient with lupus, accelerated atherosclerosis, and gan-
grene may be combined with angioplasty or stent placement, but these procedures should 
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be undertaken in centers with vascular surgery support. New-generation spiral computed 
tomography scanners now offer the ability to rapidly acquire good quality vascular imag-
ing to identify arterial bleeding or thrombosis relatively noninvasively and may in time 
replace conventional arteriography as the initial investigation of choice.3

1.3.2  
Treatment Approaches

The most important urgent treatments are those outlined above to rapidly stabilize the 
patient and allow transfer either directly to the critical care unit or to a larger center with 
expertise in the management of complex rheumatological patients. The diagnosis of the 
immediate clinical problem and the underlying rheumatological diagnosis will dictate the 
treatment approach. The specific management of the individual disease and treatment 
complications will be covered in later chapters, but before commencing treatment, it is 
worth considering the following points:

A number of diseases can mimic the autoimmune rheumatic disorders. Good examples • 
include infections such as subacute bacterial endocarditis (SBE) mimicking vasculitis, 
especially as low titer autoantibodies commonly occur in SBE. Other mimics include 
malignancy, atrial myxomas, and viral infections such as HIV which can mimic both 
lupus and Sjogren’s syndrome.
There should never be a rush to commence immunosuppressive agents until a thorough • 
evaluation for infection has been performed. If the patient is overtly septic and has  
a rapidly progressive autoimmune rheumatic disorder such as lupus or systemic vascu-
litis, intravenous immunoglobulin, if available, can be useful as a short-term measure.
Patients should be assessed frequently on the critical care unit for the development  • 
of unexpected complications including adverse effects from therapy and new organ 
disease manifestations of the underlying disorder.
Failure to respond to a treatment protocol should lead to a reevaluation of the diagnosis.• 

1.3.3  
Complications from Prolonged Immobilization

Patients with rheumatic disorders are even more likely than usual to develop complications 
from prolonged in-patient admissions and immobility. Attention should be paid to the risk 
of muscle wasting and joint contractures with early assessments and interventions from  
a physiotherapist and occupational therapist. Patients may be at risk of critical care neuropa-
thies and these should be distinguished from the neuropathies that may occur for example 
in rheumatoid arthritis, lupus, or the vasculitides. Decubitus ulcer is a particular problem 
in patients who have been on long-term corticosteroid therapy where the skin has become 
thin and friable – intensive nursing care is essential in the prevention of these difficult-to-
treat ulcers. Immobility will also exacerbate the risk of osteoporosis in these patients, and 
specific therapies such as calcium and vitamin D supplementation and bisphosphonates 
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should be considered. Nutrition can be a problem in patients with systemic sclerosis who 
have dysphagia or malabsorption due to bowel involvement. Autoimmune rheumatic 
patients are at increased risk of venous thromboembolism, and the presence of antiphos-
pholipid antibodies together with traditional cardiovascular risk factors will exacerbate 
this risk. It is vital therefore that these patients should be assessed for the risk of thrombo-
sis on admission and managed accordingly.

1.3.4  
End-of-Life Decisions

Critical care units are faced with decisions about withdrawal of active interventions on  
a daily basis. While patients with rheumatic disorders are usually young women of child-
bearing age, many patients with systemic vasculitis and rheumatoid arthritis are older with 
multiple comorbidities. The decision to withdraw active treatment from a young patient 
with little or no hope of recovery from advanced scleroderma, for example, can be diffi-
cult. However, guidelines and specific training programs exist for open discussion of these 
issues with patients and their carers in a sensitive manner and to ensure that a high standard 
of care continues to be delivered in the last days and hours of the patient’s life.

1.4  
Conclusion

In summary, patients with autoimmune rheumatic disorders often present acutely and may 
need admission to a critical care unit. The outcome of these patients is still poor but will be 
significantly enhanced if clinicians have a good working knowledge of the often nonspe-
cific presentations of these patients together with the ability to rapidly assess patients and 
liaise with colleagues in formulating a management plan and determining the ideal envi-
ronment in which to deliver critical care.
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Abstract The major cause of death in longstanding lupus is accelerated atherosclerosis 
leading to cardiovascular disease. Early in lupus, the major causes of death are active lupus 
and infection. Life-threatening or organ-threatening lupus is not rare. Multiple organs 
including skin (necrosis), hematologic (thrombocytopenia, hemolytic anemia, neutrope-
nia, catastrophic antiphospholipid syndrome, and thrombotic thrombocytopenic purpura), 
heart (pericardial tamponade, myocarditis), lung (alveolar hemorrhage, pulmonary hyper-
tension), gastrointestinal (vasculitis, pancreatitis), adrenal insufficiency, and neurologic 
(myelitis) may be encountered.

Keywords Catastrophic antiphospholipid syndrome • Hemolytic anemia • Myelitis • 
Myocarditis • Pancreatitis • SLE • Thrombocytopenia • Vasculitis

2.1  
Introduction

Systemic lupus erythematosus (SLE) is the prototypic systemic autoimmune disease. It has 
a strong female predominance (9:1) and predominantly is diagnosed in the 20’s and 30’s. 
SLE and its treatment lead to important morbidity and mortality. Because SLE is a multi-
system disease, the following chapter will divide emergencies by organ system. For each 
emergency, the manifestation will be described, its evaluation detailed, and initial treat-
ment discussed.

M. Petri 
Department of Medicine, Division of Rheumatology, Johns Hopkins University School  
of Medicine, 1820 E. Monument St., Ste. 7500, Baltimore, MD 21205, USA 
e-mail: mpetri@jhmi.edu
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2.2  
Cutaneous Digital Gangrene

Digital gangrene in SLE may start as small ischemic lesions but can quickly progress to 
digital gangrene. In the largest series, long disease duration, Raynaud’s phenomenon, and 
elevated serum CRP were independent risk factors.1 The differential diagnosis includes 
severe Raynaud’s phenomenon, thromboembolic (i.e., antiphospholipid syndrome [APS]), 
and lupus vasculitis. Evaluation requires the assessment of antiphospholipid antibodies 
(lupus anticoagulant, anticardiolipin, and anti-beta2-glycoprotein I), cardiac echocardio-
gram, and often arteriogram.

Treatment of digital gangrene is multifactorial. If vasospasm (Raynaud’s) is involved, 
calcium channel blockers will be given. Other vasodilators, including topical nitrates, may 
be tried, as well. Intravenous prostacyclin may be needed. To prevent and treat thrombosis, 
low-dose aspirin (81 mg) and therapeutic doses of heparin are needed. If lupus vasculitis 
is present, intravenous methylprednisolone pulse therapy (1,000 mg daily for 3 days, given 
over 90 min), followed by high-dose oral prednisone (1 mg/kg) is started. Digital sympath-
ectomy, if an experienced surgeon is available, may be considered. The goal is to save as 
much ischemic tissue as possible. Once tissue demarcation has occurred, a hand or vascu-
lar surgeon may amputate the gangrenous areas to relieve pain and improve cosmetic 
appearance.

2.3  
Cutaneous Necrosis

Widespread cutaneous necrosis is rare in SLE. It can occur from antiphospholipid syn-
drome,2 SLE vasculitis, and can be induced by warfarin in patients who are Protein C 
deficient (because warfarin further reduces Protein C and Protein S levels). Evaluation will 
include assessment of antiphospholipid antibodies (lupus anticoagulant, anticardiolipin, 
and anti-beta2-glycoprotein I) and biopsy of the edge of a necrotic area (to detect vasculi-
tis). If the necrosis is due to APS, therapeutic doses of heparin are started. If necrosis is due 
to SLE vasculitis, IV methylprednisolone pulse therapy (1,000 mg daily for 3 days, given 
over 90 min) is given, followed by high-dose oral prednisone (1 mg/kg).

2.4  
Thrombocytopenia

Thrombocytopenia is common in SLE and is one of the American College of Rheumatology 
classification criteria for SLE.3 In the Hopkins Lupus Cohort, 21% have had thrombocy-
topenia defined as a platelet count less than 100,000/mm3. Most thrombocytopenia in SLE 
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is not life-threatening, and, in fact, may be over-treated. It is rare for patients to bleed 
unless the platelet count is below 10,000; treatment usually is not needed unless the plate-
let count falls below 30,000/mm3. An exception is made in an anti-coagulated patient, in 
whom the goal is to keep the platelet count above 50,000/mm3. Evaluation of thrombocy-
topenia in an SLE patient includes assessment of antiphospholipid antibodies (lupus anti-
coagulant, anticardiolipin, and anti-beta2-glycoprotein I), antiplatelet antibodies, drug 
toxicity, and infection. Rituximab can cause a very rare thrombocytopenia, with recovery 
usually within 2 weeks.

Treatment of serious thrombocytopenia requires intravenous methylprednisolone 
(1,000 mg daily for 3 days, given over 90 min) followed by high-dose oral prednisone 
(1 mg/kg). Some patients, however, may not respond. Intravenous immunoglobulin, 
400 mg/kg over 5 days, is usually the next step; it may be necessary to increase the dose to 
1 kg/kg to see a response. In those who still do not respond, rituximab can be considered. 
Maintenance therapy with azathioprine or mycophenolate is usually needed. Platelet trans-
fusions can be given to patients who are actually bleeding, but the SLE patient’s autoanti-
bodies will rapidly destroy them. A patient who responds to intravenous immunoglobulin, 
but frequently relapses, is a candidate for splenectomy. Although it should not be consid-
ered a cure, most patients do improve postsplenectomy. A patient who is not a surgical 
candidate can be considered for splenectomy by radiation. Newer agents for thrombocy-
topenia, such as Promacta® (eltrombopag), have not been adequately assessed in SLE, and 
would not be routine in an emergent situation.

2.5  
Autoimmune Hemolytic Anemia (AIHA)

AIHA is rare in SLE, occurring in only 11% of the Hopkins Lupus Cohort. Evaluation for 
AIHA would include a search for other causes of anemia (ferritin, B12, hemoglobinopa-
thy, schistocytes) as well as tests to confirm hemolytic anemia (direct Coombs test, low 
haptoglobin, high LDH, high reticulocyte count).

Treatment of AIHA includes intravenous methylprednisolone (1,000 mg daily for 
3 days, given over 90 min) followed by high-dose oral prednisone (1 mg/kg). Maintenance 
therapy with azathioprine or mycophenolate mofetil4 is then given. Danazol has been 
used.5 Refractory AIHA may require rituximab6,7 or splenectomy.8

2.6  
Neutropenia

Leukopenia in SLE is common and is part of the American College of Rheumatology clas-
sification criteria. Most leukopenia in SLE is lymphopenia; neutropenia from SLE is rare, 
but reported.9,10 Evaluation of neutropenia in SLE would include anti-neutrophil antibodies 
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and drug toxicity (usually cyclophosphamide or other immunosuppressive drugs). Rituximab 
can cause both an immediate and a late neutropenia.

Neutropenia in SLE is usually not an emergency; it is often over-treated. As long as the 
total neutrophil count is above 1,000/mm3, the risk of infection is small, and no treatment 
is necessary. If the patient becomes neutropenic due to cyclophosphamide, or other immu-
nosuppressive drug, it is sufficient to stop the cyclophosphamide and allow the neutrophils 
to recover. Granulocyte colony stimulating factor (G-CSF) should not be given to the sta-
ble patient because of the risk of SLE flares (including fatal flares).11 G-CSF should be 
reserved for the neutropenic patient with sepsis.

2.7  
Catastrophic Antiphospholipid Syndrome (CAPS)

CAPS is a rare manifestation of APS. About 40% of CAPS patients have SLE; 10% 
another rheumatic disease; and 50% no history of autoimmune disease. Common pre-
cipitants include infection, surgery, trauma, pregnancy, oral contraceptives, and cessa-
tion of warfarin in an APS patient. “Definitive” CAPS requires three organ involvement, 
and demonstration of thrombosis in the setting of antiphospholipid antibodies. “Probable” 
CAPS requires involvement of two organs. CAPS manifestations differ from APS. 
In CAPS, 48% have primary APS, 40% have SLE, and 12% have secondary APS due to 
another cause.12 Evaluation of CAPS involves assessment of antiphospholipid antibod-
ies (lupus anticoagulant, anticardiolipin, and anti-beta2-glycoprotein I), examination of 
the peripheral smear for microangiopathic hemolytic anemia and documentation of 
thrombosis.13

Treatment is truly an emergency, as mortality is as high as 50%. Treatment has three 
goals: to settle the “cytokine storm” (intravenous methylprednisolone pulse), treat and 
prevent further thrombosis (intravenous heparin), and reduce the antiphospholipid anti-
body burden (plasmapheresis or intravenous immunoglobulin).13 In recalcitrant cases, 
rituximab may be helpful.

2.8  
Thrombotic Thrombocytopenic Purpera (TTP)

Past series of TTP in SLE may have included some patients with CAPS, as the two can 
 present in similar fashion.14,15 Genetic or autoantibody-induced deficiency of the metallopro-
teinase ADAMTS13 is part of the pathogenesis. Classic TTP includes fever, thrombocytope-
nia, microangiopathic hemolytic anemia, renal dysfunction, and neurologic involvement.16 
Evaluation would include a peripheral blood smear for schistocytes, exclusion of infection, 
and drug toxicity.
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Treatment of TTP in SLE is plasmapheresis or plasma exchange.17 Intravenous cyclo-
phosphamide and rituximab have also been used.18,19

2.9  
Pericardial Tamponade

Pericarditis is frequent in SLE, occurring in 22% of the Hopkins Lupus Cohort. Serositis 
is one of the ACR classification criteria of SLE. Pericardial tamponade, however, is rare. 
It can occur as a presenting manifestation of SLE.20 Typically, pericarditis is positional, 
such that the patient feels dyspneic lying flat and feels better leaning forward. Patients with 
tamponade may present with ascites and edema.21 Evaluation would include physical 
examination findings including pericardial rub, distant heart sounds, pulsus paridoxus, and 
confirmatory cardiac echocardiogram.

Treatment of life-threatening pericardial tamponade will require a pericardial tap or 
pericardial window. Treatment of the underlying SLE activity would include intravenous 
methylprednisolone pulse therapy (1,000 mg daily for 3 days, given over 90 min) followed 
by high-dose oral prednisone (1 mg/kg).

2.10  
Myocarditis

SLE myocarditis is rare, occurring in 14% in one series.22 It may be associated with myo-
sitis.23 Patients with SLE myocarditis often present with congestive heart failure. Evaluation 
would include cardiac echocardiogram, which would show hypokinesis, and coronary 
arteriogram to rule out atherosclerosis or coronary vasculitis. On occasion, a right ven-
tricular biopsy confirms myocarditis.24

Treatment of myocarditis would include intravenous methylprednisolone pulse therapy 
(1,000 mg daily for 3 days, given over 90 min) followed by high-dose oral prednisone 
(1 mg/kg).25 Pulse cyclophosphamide therapy may be needed.26

2.11  
Pulmonary Alveolar Hemorrhage

Alveolar hemorrhage is extremely rare in SLE, with only a few case series.27-29 It presents 
as dyspnea, fever, hemophysis, and chest pain. Evaluation would include chest CT and 
bronchoscopy.

Treatment of alveolar hemorrhage in SLE is plasmapheresis and intravenous methyl-
prednisolone pulse therapy (1,000 mg daily for 3 days, given over 90 min) followed by 
high-dose oral prednisone (1 mg/kg).
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2.12  
Pulmonary Hypertension

Pulmonary hypertension in SLE can be severe, with a poor prognosis.30 Dyspnea is the 
most common presenting symptom. Evaluation of an SLE patient with acute severe 
 pulmonary hypertension would require cardiac echocardiogram followed by right heart 
catheterization. The immediate concern is whether it is due to thromboembolic disease or 
due to SLE activity.

Treatment of pulmonary hypertension due to thromboembolic disease may require sur-
gical embolectomy or thrombolytic agent or heparin. Severe pulmonary hypertension due 
to active SLE is treated with intravenous methylprednisolone pulse therapy (1,000 mg 
daily for 3 days, given over 90 min) followed by high-dose oral prednisone (1 mg/kg). 
Chronic pulmonary hypertension can be treated in a fashion similar to idiopathic pulmo-
nary hypertension, including sildenafil, bosentan, and intravenous prostacyclin.31

2.13  
Pancreatitis

Pancreatitis is a rare manifestation of SLE. In the largest review, only 4% of SLE patients 
had pancreatitis attributed to SLE.32 Patients present with abdominal pain, fever, and elec-
trolyte disturbances. It can be fatal, especially in pediatric patients.33 A multivariate model 
found that hypertriglyceridemia, psychosis, pleurisy, gastritis, and anemia were associated 
with a history of pancreatitis.32 Although antiphospholipid antibodies can occur, they do 
not appear to be causative.

Although high-dose corticosteroids can cause pancreatitis, when SLE pancreatitis 
occurs, intravenous methylprednisolone 1,000 mg daily for 3 days remains the treatment 
of choice.

2.14  
Adrenal Insufficiency

Adrenal insufficiency is a very rare manifestation of SLE. It appears in conjunction with 
antiphospholipid syndrome, or more commonly, in catastrophic antiphospholipid syn-
drome (CAPS), in whom 26% had adrenal involvement in one series.12,34 In CAPS, adrenal 
involvement is usually bilateral, due to adrenal venous infarction. Adrenal insufficiency 
usually presents acutely, with flank pain, nausea, vomiting, hypotension, and electrolyte 
abnormalities.

Treatment of CAPS is reviewed elsewhere in this chapter. Management of adrenal 
insufficiency is both acute, in terms of steroid, volume and electrolyte management, and 
chronic, with adrenal replacement, with low-dose prednisone and fluorinated steroids.
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2.15  
Mesenteric Vasculitis

Mesenteric vasculitis is a very rare manifestation of SLE. Patients present with fever, 
abdominal pain, diarrhea, vomiting, and sepsis.35,36 Early in the course, swollen layers of 
bowel may be present on abdominal CT.37 A mesenteric arteriogram may show vasculitis. 
Occasionally, biopsy during colonoscopy may reveal vasculitis. The differential diagnosis 
would include atherosclerosis, pancreatitis, peptic ulcer, peritonitis, bowel infarction, and 
infection (such as C. difficile or cytomegalovirus).

Management requires both surgical resection of dead bowel and suppression of vascu-
litis by intravenous methylprednisolone pulse therapy (1,000 mg daily for 3 days, given 
over 90 min).

2.16  
Myelitis

Longitudinal myelitis in SLE occurs in two forms, one affecting gray matter (that occurs 
in an acute catastrophic form) and one involving white matter (that clearly resembles 
 neuromyelitis optica).38 Myelitis presents as pain, weakness, and sphincteric defects. Patients 
with gray matter involvement will have flaccidity and hyporeflexia, while patients with 
white matter dysfunction will have spasticity and hyperreflexia. Patients with gray matter 
dysfunction may have a prodrome of fever and urinary retention. Those with white matter 
involvement are more likely to have had antiphospholipid antibodies.

Treatment for SLE myelitis needs to be given within a short time after symptom onset, 
with intravenous methylprednisolone pulse therapy (1,000 mg daily for 3 days, given over 
90 min), followed by high-dose oral corticosteroids. There may be a role for rituximab,  
as well.
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Abstract Antiphospholipid syndrome (APS) is characterized by the development of 
arterial and/or venous thrombosis and/or pregnancy morbidity in the presence of antiphos-
pholipid antibodies (aPL) anticardiolipin (aCL), anti-b2-glycoprotein I (anti-b2GPI), and 
lupus anticoagulant (LA). Catastrophic antiphospholipid syndrome (CAPS) is a very 
severe variant of the classic APS, with predominant and extensive small-vessels occlu-
sion that causes multiple organs thrombosis. Multiple thrombotic events occur in a short 
period of time and frequently lead to a life-threatening condition because of multiorgan 
failure. The mortality rate is high, but an early diagnosis and treatment with anticoagula-
tion, corticosteroids, plasma exchange, and intravenous immunoglobulin (IVIG) may 
reduce this rate.

Keywords Anticoagulation • Catastrophic • IVIG • Plasmapheresis

3.1  
Introduction

In this chapter, we review a life-threatening condition, associated with the presence of 
antiphospholipid antibodies (aPL) characterized by a different clinical presentation, patho-
genesis, and a higher mortality rate than the classical antiphospholipid syndrome (APS). 
This variant of APS is known as the catastrophic APS (CAPS).

CAPS was defined in 1992.1 It presents as multiple vascular occlusive events, present-
ing over a short period of time, in patients who are aPL-positive. It is an uncommon 
 presentation that happens in <1% of APS patients, often after a triggering factor such as 
anticoagulation withdrawal, minor surgical procedures, or infections. Mortality rate is 
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around 50%, and treatment includes corticosteroids, anticoagulation, intravenous immu-
noglobulin (IVIG), and plasma exchange.2

3.2  
Pathogenesis

The pathogenesis of CAPS is not fully understood. It seems that occlusion of multiple 
 vessels occur, beginning at the microvascular level rather than at the macrovascular one. 
Kitchens et al.3 have suggested that the vascular occlusions are themselves responsible for 
the ongoing thrombosis. Clots continue to generate thrombin, fibrinolysis is depressed by 
an increase in plasminogen activator inhibitor type-1 (PAI-1), and there is consumption of 
the natural anticoagulant proteins such as protein C and antithrombin. These multiple 
small-vessel occlusions cause extensive tissue necrosis which results in a systemic inflam-
matory response syndrome (SIRS), with excessive cytokine release from affected and 
necrotic tissues.4 Proinflammatory cytokines, several products of the activated comple-
ment system (e.g., C3b, iC3b, and C5a), and aPL themselves have each been demonstrated 
to activate endothelial cells, provide a stimulatory signal, and upregulate adhesion mole-
cules and tissue factor. These molecules can also act on leukocytes and platelets to increase 
their adhesion to vascular endothelium and to promote microthrombosis and the local 
release of toxic mediators, including proteases and oxygen-derived free radicals. The 
interaction between all these cells in the presence of aPL leads to the diffuse microvascul-
opathy that characterizes CAPS and leads to multiorgan failure.4-6

3.3  
Clinical Manifestations

The most common known trigger for CAPS is infection. Trauma, surgery, oral contracep-
tive, neoplasia, and warfarin withdrawal have also been reported. In almost half of the 
cases, no obvious precipitating factors have been identified. Frequently, CAPS appears in 
patients without any previous thrombotic history.7

The clinical manifestations of CAPS depend on the organs that are affected by the 
thrombotic events and the extent of the thrombosis, together with manifestations of the 
SIRS. Multiple organ dysfunction and failure, as a consequence of thrombotic microan-
giopathy, are responsible for the majority of the clinical features; however, large venous or 
arterial thrombosis can also occur in about one fifth of patients. In a review of 220 patients 
with CAPS,8 70% of patients presented with renal involvement (renal insufficiency, protei-
nuria, hypertension); 66% with pulmonary complications (acute respiratory distress syn-
drome and pulmonary emboli being the most frequent); 60% with cerebral symptoms 
(encephalopathy, infarcts, seizures, venous occlusions); 52% with cardiac (myocardial 
infarction, Libman–Sacks endocarditis, acute valve dysfunction); and 47% with skin 
necrosis. Hematological manifestations of CAPS include hemolytic anemia, usually 
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Coombs’ positive (32%), thrombocytopenia (63%), and in up to 21% of patients, serologi-
cal evidence of disseminated intravascular coagulation.9 Although the initial presentation 
of CAPS may involve a single organ, in a very short period of time, typically days to 
weeks, patients develop clinical evidence of multiple organ thrombosis and dysfunction 
leading to organ failure that requires ICU admission.

CAPS clinical presentation is considerably different from the classical APS with the 
main difference being the rapid development of multiorgan failure. CAPS is said to affect 
small vessels primarily, whereas APS predominantly affects large vessels. The involve-
ment of organs, such as bowel, reproductive organs, and bone marrow, is unusual in APS. 
Disseminated intravascular coagulation, acute respiratory distress syndrome, and severe 
thrombocytopenia are also common in CAPS patients and not in the classic APS.2

3.4  
Diagnosis

The diagnosis of CAPS can be challenging because of the acute onset of thrombosis at mul-
tiple levels with simultaneous dysfunction of different organs. The survival of the patients is 
dependent on an early diagnosis and administration of the appropriate treatment.

Preliminary CAPS classification criteria (Table 3.1) was proposed and agreed in 
Taormina, Sicily during the 10th International Congress on aPL. Although these criteria are 
accepted for classification purposes, they might be a guide to a more consistent approach to 
the diagnosis.10 Therefore, to make the diagnosis, there should be clinical evidence of mul-
tiple organ involvement developed over a very short time, histopathologic evidence of mul-
tiple small-vessel occlusions, and laboratory confirmation of the presence of aPL, usually in 
high titer. The positivity of aPL should be confirmed by at least another test when the acute 
clinical situation has passed. aPL can be also positive in sepsis and other critical situations 

Table 3.1 International classification criteria for CAPS

1. Evidence of involvement of 3 organs, systems, and/or tissues
2. Development of manifestations simultaneously or in less than 1 week
3. Confirmation by histopathology of small-vessel occlusion in at least 1 organ/tissue
4.  Laboratory confirmation of the presence of aPL (LAC and/or aCL and/or anti-2GPI 

antibodies)

Definite CAPS:
 • All 4 criteria

Probable CAPS:
 • All 4 criteria, except for involvement of only 2 organs, system, and/or tissues
  •  All 4 criteria, except for the absence of laboratory confirmation at least 6 weeks apart 

attributable to the early death of a patient never tested for aPL before onset of CAPS
 • 1, 2, and 4
  •  1, 3, and 4, and the development of a third event in >1 week but <1 month, despite 

anticoagulation treatment
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which share several clinical features with CAPS. In a large series of patients with CAPS, 
IgG aCL was positive in 84%, IgM aCL in 41%, and LA in 76% of patients.8

The differential diagnosis for sepsis, thrombotic thrombocytopenic purpura (TTP), 
hemolytic uremic syndrome (HUS), acute disseminated intravascular coagulation (DIC), 
and HELLP syndrome (hemolysis, elevated liver enzymes, and low platelets) has to be 
done. Some of the differences between these entities are summarized in Table 3.2.

CAPS resembles severe sepsis in its presentation. Both share the symptoms of SIRS 
[temperature >38°C, tachycardia, increased respiratory frequency, hypotension, elevated 
white blood cell count, or with >10% immature forms (band)]. Infection is the most com-
mon trigger factor of CAPS and, sometimes, both situations can coexist. An aggressive 
treatment of the infection can markedly improve the prognosis.

TTP, characterized by thrombocytopenia and microangiopathic hemolytic anemia,  
also shares with CAPS the presence of renal dysfunction and neurological features. 
Microangiopathic hemolytic anemia consists of nonimmune hemolysis (direct antiglobu-
lin test negative) together with the presence of red cell fragmentation (schistocytes), in 
peripheral blood smear. The presence of more than 1% of schistocytes strongly suggests 
the diagnosis of TTP.11

DIC causes multiple thrombosis and hemorrhage. Its features also include renal, liver, 
lung, and central nervous system involvement. The presence of widespread hemorrhage is 
not so frequent in CAPS.

3.5  
Treatment

The optimal treatment regime in CAPS is unknown. The combination of anticoagulation, 
corticosteroids, plasma exchange, and intravenous immunoglobulin (IVIG) has been 
 associated with the highest rate of survival.2

Intravenous heparin is usually administrated during the critical period. When the patient 
is stable, oral anticoagulation with an INR target around 3.0 can be initiated. Heparin is 
discontinued when the target INR is achieved with warfarin. The beneficial effects of hep-
arin are mediated by its capacity to inhibit thrombin, factor Xa, and other activated clotting 
factors.12 Heparin also inhibits complement activation.13 Although this mechanism has not 
been proven in humans, in the setting of CAPS where there is an important inflammatory 
component, might be relevant.

Table 3.2 Differential diagnosis of catastrophic antiphospholipid syndrome
CAPS Sepsis TTP-HUS DIC

Hemolytic anemia +/− + + +/−

Schistocytes +/− +/− ++ +/−

Thrombocytopenia +/− +/− ++ +

Fibrinogen Normal Normal/low Normal Low

aPL ++ +/− – –
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Although corticosteroids do not prevent further thrombosis, they are recommended in a 
situation with SIRS and excessive cytokine release where it also inhibits complement activa-
tion. Activation of endothelial cells and monocytes induced by aPL are mediated by NF-kB 
and the mitogen-activated protein kinase (MPK) mainly p38.14 Corticosteroids are able to 
inhibit the proinflammatory status mediated by both the NF-kB and MPK pathway.15

When initiated promptly, plasma exchange (PE) can be considered an effective and safe 
treatment for CAPS. It is useful by removing pathological aPL, cytokines, and complement 
and also incorporating natural anticoagulants like antithrombin and protein C. The treat-
ment of CAPS with PE is not, however, well defined and has not yet been standardized. The 
best replacement fluid for PE is still a controversial issue.16 However, the efficacy of PE has 
been shown in other thrombotic microangiopathy and since CAPS is a critical situation with 
a high rate of mortality, it is recommended as part of the CAPS treatment.17

The rationale to use IVIG in the treatment of CAPS is based on its capacity to block 
pathological antibodies, increase its clearance, act on the complement system, and sup-
press cytokines.18 IVIG should be specially indicated in situations where there is concomi-
tant infection because of its antibacterial/antiviral activity and its role as immunomodulator 
rather than immunosuppressor.19

Immunosuppressive drugs such as i.v. cyclophosphamide might be helpful in patients 
with active systemic autoimmune disease mainly SLE and systemic vasculitis, but its use 
in CAPS is not associated with an improvement in the survival rate.2

Some case reports about the use of rituximab – an anti-CD20 monoclonal – in the treat-
ment of CAPS have been published.20,21 Although more data is necessary to support the use 
of this drug in the setting of CAPS, current experience seems quite promising, especially 
in patients with severe thrombocytopenia.

Patients with CAPS have a life-threatening condition and high mortality. They need 
adequate management in ICU that should include hemodialysis, mechanical ventilation, or 
cardiovascular support for shock. Other factors like aggressive treatment of infection, deb-
ridement or amputation of necrotic tissues/organs, careful management of intravascular 
instrumentation, especially arterial which can lead to new clots, are extremely important 
and can substantially improve the rate of survival.

3.6  
Prognosis

CAPS is a life-threatening condition with a mortality rate around 50% at the time of the 
event.22 However, in a recent article by Bucciarelli et al.,2 mortality has fallen by some 
20%. This is probably due to more awareness of the condition between physicians, early 
diagnosis, and the use of therapies such as PE, IVIG, full anticoagulation, steroid, and, if 
necessary, antibiotics.

There is only one study addressing the long-term follow-up of patient with one episode 
of CAPS.23 A review including published patients with CAPS showed that 63/136 (46%) 
died at the time of the event. Seventy three patients survived but information was available 
only from 58 (79%). Thirty-eight of 58 (66%) patients did not develop any other 
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thrombotic event during a medium follow-up time of 67.2 months. Fifteen of 58 (26%) 
patients developed further APS-related thrombosis after the initial catastrophic APS event, 
and the mortality rate of these patients was about 25% (4/15 patients). In summary, 66% 
of survivors remained thrombosis free and 17% developed further APS-related thrombo-
sis. None of the patients developed further catastrophic APS.

Comparing the demographic, clinical, and immunologic characteristics of patients 
who survived to those who died, older age, pulmonary and renal involvement, the pres-
ence of SLE and high titer of antinuclear antibodies (ANA) were associated with a higher 
mortality rate.24

There is little data regarding CAPS relapse. In the CAPS registry, a total of 18 episodes 
of relapse in eight patients have been described.25-30 The precipitating factors in these 
patients were infection, subtherapeutic anticoagulation level, and anticoagulation with-
drawal. The symptoms were very similar to the first CAPS episodes (renal failure followed 
by cerebral, cardiac, and pulmonary involvement). Thrombocytopenia was present in 17 
patients and hemolytic anemia in 13. LA test was the most common aPL positive.2

In conclusion, every physician managing patients with multiorgan failure should be 
aware of the possibility of CAPS. This diagnosis should be strongly suspected in patients 
previously diagnosed with APS or any underlying systemic autoimmune disease. A prompt 
diagnosis will enable physicians to take measures to prevent death from this syndrome. An 
aggressive treatment with steroids, anticoagulation, and IVIG in an ICU setting will help 
prevent the progression of organ failure or the development of septic shock in the infected 
patients.

References

 1. Asherson RA. The catastrophic antiphospholipid syndrome. J Rheumatol. 1992;19:508-512.
 2. Bucciarelli S, Espinosa G, Cervera R, et al. Mortality in the catastrophic antiphospholipid 

syndrome: causes of death and prognostic factors in a series of 250 patients. Arthritis Rheum. 
2006;54:2568-2576.

 3. Kitchens CS. Thrombotic storm: when thrombosis begets thrombosis. Am J Med. 1998;104: 
381-385.

 4. Vora S, Asherson RA, Erkan D. Catastrophic antiphospholipid syndrome. J Intensive Care 
Med. 2006;21:144-159.

 5. Bhatia M, Moochhala S. Role of inflammatory mediators in the pathophysiology of acute 
respiratory distress syndrome. J Pathol. 2004;202:145-156.

 6. Ortega-Hernandez O, Agmon-Levin N, Blank M, Asherson R, Shoenfeld Y. The physiopa-
thology of the catastrophic antiphospholipid (Asherson’s) syndrome: compelling evidence.  
J Autoimmun. 2009;32:1-6.

 7. Asherson RA. The catastrophic antiphospholipid (Asherson’s) syndrome in 2004 – a review. 
Autoimmun Rev. 2005;4:48-54.

 8. Cervera R, Font J, Gomez-Puerta JA, et al. Validation of the preliminary criteria for the clas-
sification of catastrophic antiphospholipid syndrome. Ann Rheum Dis. 2005;64:1205-1209.

 9. Cervera R, Asherson RA. Multiorgan failure due to rapid occlusive vascular disease in antiphos-
pholipid syndrome: the “catastrophic” antiphospholipid syndrome. APLAR J Rheumatol. 
2004;7:254-262.



253 Catastrophic Antiphospholipid Syndrome 

10. Asherson RA, Cervera R, de Groot P, et al. Catastrophic antiphospholipid syndrome (CAPS): 
international consensus statement on classification criteria and treatment guidelines. Lupus. 
2003;12:530-534.

11. Burns ER, Lou Y, Pathak A. Morphologic diagnosis of thrombotic thrombocytopenic purpura. 
Am J Hematol. 2004;75:18-21.

12. Weitz JI, Hirsh J, Samama MM. New anticoagulant drugs: the seventh ACCP conference on 
antithrombotic and thrombolytic therapy. Chest. 2004;126:265S-286S.

13. Girardi G, Redecha P, Salmon JE. Heparin prevents antiphospholipid antibody-induced fetal 
loss by inhibiting complement activation. Nat Med. 2004;10:1222-1226.

14. Lopez-Pedrera Ch, Buendia P, Cuadrado MJ, et al. Antiphospholipid antibodies from patients 
with the antiphospholipid syndrome induce monocyte tissue factor expression through the 
simultaneous activation of NF-kappaB/Rel proteins via the p38 mitogen-activated protein 
kinase pathway, and of the MEK1/ERK pathway. Arthritis Rheum. 2006;54:304-311.

15. Auphan N, DiDonato JA, Rosette C, et al. Immunosuppression by glucocorticoids: inhibition 
of NF-kB activity through induction of I kappa B synthesis. Science. 1995;270:286-290.

16. Marson P, Bagatella P, Bortolati M, et al. Plasma exchange for the management of the cata-
strophic antiphospholipid syndrome: importance of the type of fluid replacement. J Intern 
Med. 2008;264:201-203.

17. Espinosa G, Bucciarelli S, Cervera R, et al. Thrombotic microangiopathic haemolytic anaemia 
and antiphospholipid antibodies. Ann Rheum Dis. 2004;63:730-736.

18. Lee SJ, Chinen J, Kavanaugh A. Immunomodulator therapy: monoclonal antibodies, fusion 
proteins, cytokines and immunoglobulins. J Allergy Clin Immunol. 2010;125:S314-S323.

19. Hartung HP, Mouthon L, Ahmed R, Jordan S, Laupland KB, Jolles S. Clinical applications of 
intravenous immnoglobulins (IVIg) – beyond immunodeficiencies and neurology. Clin Exp 
Immunol. 2009;158:23-33.

20. Rubenstein E, Arkfeld DG, Metyas S, Shinada S, Ehresmann S, Liebman HA. Rituximab 
treatment for resistant antiphospholipid syndrome. J Rheumatol. 2006;33:355-357.

21. Iglesias-Jiménez E, Camacho-Lovillo M, Falcón-Neyra D, Lirola-Cruz J, Neth O. Infant with 
probable catastrophic antiphospholipid syndrome successfully managed with rituximab. 
Pediatrics. 2010;125:1523-1528.

22. Asherson RA, Cervera R, Piette JC, Shoenfeld Y, Espinosa G, Petri MA. Catastrophic 
antiphospholipid syndrome: clues to the pathogenesis from a series of 80 patients. Medicine. 
2001;80:355-377.

23. Erkan D, Asherson RA, Espinoza G. Long term outcome of catastrophic antiphospholipid 
syndrome survivors. Ann Rheum Dis. 2003;62:530-533.

24. Bayraktar UD, Erkan D, Bucciarelli S, Espinosa G, Asherson RA, Catastrophic 
Antiphospholipid Syndrome Project Group. The clinical spectrum of catastrophic antiphos-
pholipid syndrome in the absence and presence of lupus. J Rheumatol. 2007;34:346-352.

25. Murphy JJ, Leach IH. Finding at necropsy in the heart of a patient with anticardiolipin 
 syndrome. Br Heart J. 1989;62:61-64.

26. Neuwelt CM, Daiki DI, Linfoot JA, et al. Catastrophic Antiphospholipid syndrome. Response 
to repeated plasmapheresis over three years. Arthritis Rheum. 1997;40:1534-1539.

27. Undas A, Swadzba J, Undas R, Musial J. Three episodes of acute multiorgan failure in  
a woman with secondary antiphospholipid syndrome. Pol Arch Med Wewn. 1998;100:556-560.

28. Cerveny K, Sarwitzke AD. Relapsing catastrophic antiphospholipid antibody syndrome: a 
mimic for thrombotic thrombocytopenic purpura. Lupus. 1999;8:477-481.

29. Gordon A, McLean CA, Ryan P, Roberts SK. Steroids responsive catastrophic antiphospho-
lipid syndrome. J Gastroenterol Hepatol. 2004;19:479-480.

30. Asherson RA, Espinosa G, Menahen S, et al. Relapsing catastrophic antiphospholipid 
 syndrome: report of three cases. Semin Arthritis Rheum. 2008;37:366-372.





27M.A. Khamashta and M. Ramos-Casals (eds.), Autoimmune Diseases,
DOI: 10.1007/978-0-85729-358-9_4, © Springer-Verlag London Limited 2011

Complex Situations in Rheumatoid 
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4

Abstract Rheumatoid arthritis (RA) is a systemic autoimmune disease involving large 
and small joints resulting in pain, joint destruction, and disability. The disease course of 
RA is unpredictable with some patients having only mild symptoms while others may 
experience persistent and acute synovitis leading to severe joint destruction. However, 
being a systemic disease, it can affect other tissues and organs, causing a wide range of 
symptoms and complications that although usually not life threatening are the cause of 
significant morbidity. Knowledge of articular or extra-articular complications may aid in 
promoting a high index of suspicion and contribute significantly to an early diagnosis and 
avoid many potentially dangerous conditions.

Keywords Baker’s cyst • Cervical spine • Extra-articular manifestations • Rheumatoid 
arthritis • Rheumatoid lung • Septic arthritis

4.1  
Introduction

Rheumatoid arthritis (RA) is a systemic autoimmune disease affecting 0.5–1% of the pop-
ulation, which is characterized clinically by pain, stiffness, and joint swelling. The chronic 
inflammation of synovial joints and other synovial structures such as tendon sheets will 
eventually lead to extensive articular and periarticular destruction, functional decline, and 
premature death. Being a systemic disease, it can affect other tissues and organs, causing 
a wide range of different extra-articular disease manifestations in a very heterogeneous 
way, making clinical features very different between individuals or even within the same 
individual in different time points. It is usually thought that extra-articular features of RA 
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occur mainly in patients with long-standing or severe disease, but although unusual, can 
occur in early RA or even can precede the onset of articular symptoms.1

Several constitutional symptoms can be a major problem during the course of the dis-
ease, such as weight loss, fatigue, muscle weakness, or depression, but although important 
due to its chronic course, generally are not seen in the emergency room. The ability to 
manage the patient with RA has improved over the past decades; however, RA is still  
a significant cause of rheumatological emergencies, either from exacerbation of articular 
symptoms or complications of extra-articular manifestations, representing one third of all 
rheumatological emergencies attended in a teaching hospital.2

4.2  
Rheumatoid Articular Flare

The nature of clinical symptoms in RA differs between individuals. In some patients, the 
disease may be present with a slow or rapid course of progressive disease while in others, 
it is characterized by exacerbations and remissions of variable duration and extension.

There are no criteria for a disease flare, but from the patient’s perspective, it can be 
defined as any relevant clinical worsening, that would, if persistent, in most cases lead to 
initiation or change of therapy.3 Although the flare of disease activity is usually evident in 
patients with a well-established RA diagnosis, being a patient perception, not always can 
be objectively assessed, because pain is always present in a flare but not necessarily is 
synovitis. Different measures have been used to measure the intensity of a flare, which 
include the increase in number of tender and swollen joints, patient global assessment and 
pain, acute phase reactants, fatigue or morning stiffness, systemic complaints or physi-
cian’s assessments, but patient’s perspectives are critical.3

Most flares are polyarticular but sometimes are restricted to a smaller number of joints, 
and physicians should always consider the possibility of concurrent septic arthritis in 
patients with one or two new inflamed joints. Although infrequent, “pseudoseptic arthritis” 
is a condition that can mimic an infected joint. The clinical presentation is similar to acute 
septic arthritis; however, negative cultures and the short course of the flare, which usually 
resolve in 2–3 days without antibiotics, help to differentiate between the two situations.4 
Even patients with widespread joint destruction may have a worsening of their symptoms 
that can be referred to as a deterioration of their functional capacity, general health, or an 
increase of pain or fatigue. This can be attributed to an exacerbation of the underlying 
disease, to mechanical problems secondary to joint destruction, or to systemic involve-
ment of the disease such as severe anemia or organ failure. Differentiation between these 
three possibilities may be difficult because of the presence of deformed and swollen joints, 
and sometimes, hospital admission is necessary to exclude concurrent diseases. The 
increase in acute phase reactants and the use of modern imaging techniques such as articu-
lar Power Doppler ultrasonography can help accurately separate different causes.5

The management of a flare of RA is similar to that of an established disease. Local 
steroid injections into active joints can be very useful when few are affected and can be 
combined with systemic steroids or used alone in polyarticular symptoms; however, it is 
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important to use them in short courses due to increase in side effects with cumulative 
doses. Usually, a new second-line drug needs to be started, but it is necessary to know that 
the response is not immediate, and it may take several weeks for an effect to occur.

4.3  
Septic Arthritis

Joint infections are true rheumatologic emergencies because they may cause serious mor-
bidity, permanent disability, or death. The two most significant problems relating to joint 
infections are early diagnosis and prompt and effective treatment.6

The estimated incidence of septic arthritis in RA is 0.3–3% and affects mainly patients 
with long-standing, erosive, and seropositive disease, and the functional outcomes are worse 
and the mortality is high.7 Patients with RA are at high risk for septic arthritis due to a com-
bination of joint damage, immunosuppressive medications, local joint injections, and skin 
breakdown and delayed diagnosis is not uncommon due to insidious onset, low frequency of 
fever, and polyarticular joint involvement in up to 20–30% of the patients.8 Staphylococcus 
aureus has been the microorganism isolated in up to 75% of cases, but other less frequent 
pathogens include Streptococci, gram-negative bacilli, fungi, and mycobacteria9 and the 
knee is the most commonly involved joint, followed by the wrist, ankle, and shoulder.

A clinical diagnosis can be difficult to make, even in the hands of experienced doctors, 
and can be difficult to distinguish from those of an exacerbation of RA, resulting in a delay 
in the appropriate treatment, but must be suspected in all patients who show a deterioration 
in their clinical course;9 however, the “gold standard” for diagnosis of septic arthritis is the 
level of clinical suspicion of a physician experienced.10 A definitive diagnosis requires 
identification of bacteria either by Gram’s stain or by culture. Clinical suspicion of joint 
sepsis should prompt immediate synovial fluid aspiration. If synovial fluid cannot be 
obtained by closed needle aspiration, the joint should be aspirated again using imaging 
guidance or it may even be necessary to rely on a surgical arthrotomy. There is limited 
evidence to suggest that any clinical or laboratory feature is specific for septic arthritis. 
The absence of fever, elevated blood or synovial white cell counts (WCC), raised erythro-
cyte sedimentation rate (ESR), or C-reactive protein could reliably exclude the diagnosis 
of septic arthritis. A high synovial fluid WCC increased the likelihood of a diagnosis of 
joint sepsis; however, these results should be used in conjunction with clinical and other 
laboratory findings.11 Overall, 37% of infectious arthritis cases had a WCC >100,000 mm3, 
and 67% had counts >50,000 mm3. A majority of these infections were related to S. aureus, 
while 5–7% infections associated with counts <20,000 mm3 were associated with atypical 
organisms.12 Levels of CRP and ESR were higher in patients with septic arthritis compared 
to other rheumatic inflammatory diseases; however, the overlap between the groups was 
too high to preclude the use of these tests as discriminatory.

Treatment of septic arthritis includes admission to the hospital and daily removal of 
purulent synovial fluid during the first 5–7 days. It is not necessary to immobilize the 
infected joint, although weight bearing should be avoided until signs of inflammation and 
pain have disappeared. There is little evidence on which to base the choice and duration of 
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antibiotic treatment, and there are no randomized clinical trials. The current choice of 
antibiotics is based on the presence of risk factors and the likelihood of the organism 
involved, the patient’s age, history of sexual activity, and the Gram’s stain results. The 
usual course of therapy lasts 2 weeks for streptococci or gram-negative cocci, 3 weeks for 
staphylococci, and 4 weeks for pneumococci or gram-negative bacilli.13

4.4  
Cricoarytenoid Arthritis

Cricoarytenoid arthritis (CA) is a disorder that may present to the emergency room with a 
number of symptoms and signs referable to the larynx. It is most commonly seen in RA, 
but it can also be found in other arthropathies like spondyloarthropathies or systemic lupus 
erythematosus. The overall incidence of CA in RA is about 55%, with radiographic evi-
dence of erosive arthritis in 45% of the patients; however, clinical acute arthritis is rare.14 
The incidence is higher in females and in patients with long-standing and severe RA; how-
ever, arthritis of the CA joint was asymptomatic in 58% of cases.14

Clinical symptoms of CA involvement frequently appear after laryngeal manipulation  
or infection and include hoarseness, waking of the voice, sensation of foreign body, fullness 
or tension in the throat, and inspiratory wheezing that may be confused with asthma or 
 bronchitis.4 Symptoms tend to run a very slow course and may be present for several years 
before significant obstruction that can be precipitated by an upper respiratory tract infection 
that can produce hypoxemia, hypercapnia, and respiratory failure. The preferred method of 
viewing the vocal cords is by fiber-optic laryngoscope and usually shows edema and reduced 
vocal cord motility and arytenoid cartilage asymmetry. High-resolution computed tomogra-
phy may be useful to investigate CA and cervical involvement and to exclude possible causes 
of laryngeal signs and symptoms or brain stern compression by the odontoid peg. The most 
frequent findings were CA prominence, density and volume changes, CA subluxation, and 
soft tissue swelling near the CA joint and narrowing in the piriform sinus.15

In nonacute situations, treatment with systemic or locally injected steroids may control 
symptoms; however, the management of acute airway obstruction can present important 
technical problems as intubation may be extremely difficult due to involvement of the 
cervical spine or temporomandibular joints. In patients with cervical spine instability, neck 
extension may produce fracture and dislocation of the spine resulting in permanent neuro-
logical sequelae or death. In the rare situations in which intubation is not possible, an 
emergency tracheotomy may be necessary.16

4.5  
Insufficiency Fractures

Stress fractures are divided into two groups: fatigue fractures, which occur in normal 
bones by abnormal stress and insufficiency fractures, which occur when normal forces 
are applied to weakened bones with diminished elasticity. RA patients have an increased 
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risk for  pelvic or low limb fractures as they can occur in up to 0.8% of patients17 sec-
ondary to generalized osteoporosis related to long-standing active disease, steroid use, 
previous surgery, and severe functional impairment and can be precipitated by concur-
rent low-grade trauma or abnormal mechanical stress caused by rheumatoid deformi-
ties. Most patients with fractures of the lower tibia or fibula had valgus malalignment 
of the ankle.

The most frequent fracture sites are in the pelvis and lower limbs (metatarsal bones, 
tibia, fibula, calcaneus, femur, and tarsal bones) and multiple fractures are relatively 
uncommon.18 Diagnosis is usually difficult and is delayed several weeks, and frequently, 
patients are misdiagnosed as an exacerbation of their RA. Patients may have an acute or 
gradual onset of symptoms which can be referred to as local pain, which is “different from 
that of active RA” and not related to a joint, difficulty weigh bearing and local swelling and 
erythema, but what makes clinicians aware of the possible presence of an insufficiency 
fracture is an increase of pain at a single site, particularly when the pain is periarticular in 
origin.17 On examination, there is a local area of tenderness located over a bone surface, 
but sometimes, local edema can miss bony edges. Initial radiographs are usually normal, 
only showing generalized osteoporosis, and other techniques like bone scan or magnetic 
resonance imaging are needed. Osteomalacia or rarely a pathologic fracture should be 
excluded.

Osteoporosis prevention in RA patients should be mandatory, including an ade-
quate control of the disease process and calcium and vitamin D intake, avoiding long-
term steroid use. The therapy for insufficiency fractures is usually conservative. 
Prolonged and absolute rest should be avoided, and analgesics to keep patients as 
active as possible are needed. When healed, antireabsortive or anabolic drugs should 
be used.

4.6  
Baker’s Cyst

Baker’s cysts is the distension of the gastrocnemius-semimembranosus bursa which is 
usually found posteriorly in the knee between the tendons of the medial-head of gastroc-
nemius and semimembranosus muscles.19 Symptoms are pain at the back of the knee and 
swelling with bulge and tightness on walking. It is important to diagnose a ruptured cyst 
early to avoid complications like compartment syndrome or compression of adjacent nerve 
which may lead to entrapment neuropathies.19 On examination, the popliteal fossa is 
explored in full extension and in up to 90º of flexion, as the patient lies flat on the back. 
The mass is usually found in the medial side of the fossa with an increased tension on 
extension and may soften or disappear on flexion to 45°.20

Patient’s symptoms and clinical examination may lead us to suspect the presence of a 
Baker’s cyst; however, imaging techniques need to be used. Plain radiographs are of lim-
ited help. They may be useful to identify underlying joint disorders such as osteoarthritis 
or RA, but a Baker’s cyst cannot be seen. Arthrography involves direct injection of the 
knee joint with iodinated contrast medium, but now, it is seldom used as it is an invasive 
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technique with ionizing radiation. Non-contrast computed tomography (CT) can detect 
Baker’s cyst by their location and their fluid-like attenuation in uncomplicated cases. CT 
shows cyst in typical or atypical positions and can separate lipomas, aneurysm, and malig-
nancies from cyst, but hematomas and cyst look alike. Magnetic resonance imaging allows 
the precise localization of the cyst and detects associated knee pathology.19 Ultrasound 
(US) is relatively inexpensive, noninvasive, and does not use ionizing radiation, making it 
the imaging technique of choice in the initial assessment of Baker’s cysts21 (Fig. 4.1a). 
Cysts appear as fluid-filled structures extending between the tendons of semimembranosus 
and the medial-head of gastrocnemius along the posteriomedial aspect of the knee and can 
be useful in the differential diagnosis which includes popliteal artery aneurysm, venous 
thrombosis, lipomas, liposarcoma, popliteal varices, hematoma, ganglionic cysts, synovial 
hemangioma, abscess, and malignant fibrous histiocytoma.21

The main complication is the rupture of the cyst (Fig. 4.1b) which may be felt as an 
acute pain in the back of the knee, sometimes with a decrease in knee swelling, but with 
swelling and edema in the calf, which can be clinically indistinguishable from the symp-
toms of acute deep venous thrombosis.19 The problem exacerbates when patients are incor-
rectly treated with anticoagulants which may result in the formation of hematoma and 
secondary compartment syndrome. US, arthrography, and venography can help in differ-
entiating these two entities.

Treatment is primarily nonsurgical and includes bed rest, elevation of the limb, cold packs, 
and nonsteroidal anti-inflammatory drugs. If knee effusion is present, joint aspiration with 
corticosteroid injection into the knee joint may be beneficial. Surgical excision is indicated 
only for substantial local symptoms or when other conservative treatments are not helpful.22

a

b

Fig. 4.1 (a) Ultrasound of a 
non-complicated Baker’s 
cysts. Cysts appear as 
fluid-filled structures 
extending between the 
tendons of semimembranosus 
and the medial-head of 
gastrocnemius. (b) In Baker’s 
cyst, the inferior pole should 
appear smooth with a convex 
contour, when irregular,  
or forms a thin rat-tail,  
the cyst is ruptured
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4.7  
Instability of the Cervical Spine

Cervical spine is commonly affected in RA, in particular in the atlantoaxial complex of the 
upper cervical spine. RA can cause degeneration of the ligaments, leading to laxity, insta-
bility, and subluxation of the vertebral bodies in 17–85% of cases.23 This severe destruc-
tion of the cervical spine and periodontoid pannus formation may cause compression of 
the spinal cord or brainstem, which may result in myelopathy or sudden death. Horizontal 
subluxation is the most common disorder of the cervical spine occurring in 43% of patients 
with a mean disease duration of 12 years, and vertical subluxation is the most ominous.4 
Other characteristic cervical spine deformities are atlantoaxial impaction and subaxial sub-
luxation, which may result from rheumatoid inflammation of the facet joints below the 
second cervical vertebra.24 The rheumatoid disorders of the cervical spine are known to be 
associated with the extent of erosions in the peripheral joints and the HLA status, as well 
as with the presence of rheumatoid factor (RF) and rheumatoid nodules.25 These findings 
suggest that cervical spine disorders mainly occur in patients with long-standing and 
severe RA.

The first clinical signs and symptoms that usually describe our patients are neck pain 
and new occipital pain due to the compression of the greater occipital nerve (Arnold’s 
neuralgia), as well as sensory and eventually motor loss strength in the arms and legs. The 
vibration sense is lost and the position sense retained in the majority of patients with rheu-
matoid cervical myelopathy. Neurological examination may be difficult due to joint defor-
mities, muscle wasting, and entrapment neuropathies secondary to RA. It may be impossible 
to elicit reflexes.4 Once neurologic deficits occur, progression seems inevitable23, and it 
makes essential the establishment of an early diagnosis. Clinical and imagine techniques 
can be helpful tools in this way. Forward and vertical dislocations of the atlantoaxial joint 
can be seen on a lateral radiograph of the upper cervical spine in maximal active anterior 
flexion (Fig. 4.2a, b), but this radiological abnormalities can remain asymptomatic for 
years. Computed tomography and, especially, magnetic resonance imaging (MRI) are 
 useful whenever plain radiographs leave any doubt about the diagnosis4 (Fig. 4.2c).

Active conservative treatment includes not only medical treatment, but also patient edu-
cation, physical training of the deep muscles, and collars. For occipital headache, a collar 
may be sufficient and, if necessary, analgesics and neck traction. Biologics and combination 
therapy with traditional DMARDs retarded the early development of atlantoaxial sublux-
ations.24 Generally accepted indications for surgical intervention include anterior atlanto-
axial subluxation with intractable pain and/or neurologic deficits, severe vertical translocation 
with compromise of the vertebral artery, or evidence of increased signal intensity on 
T1-weighted MRI sequences.23 A single horizontal or vertical spinal dislocation without 
significant neurologic features and no visible dislocation in MRI requires no surgical man-
agement. The primary surgical objectives are to relieve neural compression by reduction of 
subluxation or direct decompression, and/or achieve stabilization of affected segments and 
reduce pannus formation.25 A literature review shows that surgery has better neurologic 
outcomes in symptomatic patientsw, however, in asymptomatic patients surgical and con-
servative treatment have similar results.
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Fig. 4.2 Dynamic radiographs of cervical spine in a patient with rheumatoid arthritis in flexion  
(a) and extension (b) Showing a distance between the anterior arch of atlas and the odontoid 
 process greater than 3 mm which characterizes atlantoaxial subluxation. (c) T1-weighted sagittal 
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4.8  
Carpal Tunnel Syndrome

Carpal tunnel syndrome (CTS) results from compromise of the median nerve at the wrist 
caused by an increased pressure in the carpal tunnel, an anatomical compartment bounded 
by the bones of the carpus and the transverse carpal ligament.26 The cause of the increased 
canal pressure must result from either an increase in content, or a decrease in size of the 
carpal canal, or some combination of the two. There does seem to be an increase in the 
amount of connective tissue within the carpal canal. However, the mechanism by which 
this develops remains unclear. The incidence is higher in female gender, obese patients as 
well as in older age.27

The mainstay of diagnosis remains clinical assessment of the patient history, being the 
most characteristic symptom the nocturnal paresthesia or pain in the median nerve distri-
bution.28 Some patients will also complain of sensory disturbance in the whole hand or 
pain radiating up the arm to the shoulder, and they may notice them with particular activi-
ties, particularity those that involve holding the arm raised. About 55–65% of cases are 
bilateral at first presentation, and most patients present first with the dominant hand. 
Patients may complain of a perception of swelling of the hand or fingers. Sensory loss in 
median nerve territory and weakness are reliable but late indicators of CTS.26 The provoca-
tive physical test used are Phalen’s sign: the provocation of median paresthesias by flexion 
of the wrist to 90º for 60 s, and Tinel’s sign: the provocation of paresthesias by tapping 
over the carpal tunnel. Many studies have reported that Phalen’s sign has sensitivity from 
10% to 73% and a specificity from 55% to 86%. Tinel’s sign has a sensitivity from 8% to 100% 
and a specificity from 55% to 87%.26

To confirm the diagnosis and exclude other lesions, nerve conduction studies (NCSs) 
are the most reliable method. However, false negatives and false positives may occur, even 
when the most sensitive methods are used.29 Magnetic resonance imaging (MRI) and high-
resolution ultrasonography (US) of the median nerve have been shown to be useful diag-
nosis tools in CTS, providing information on the median nerve and surrounding structures.29 
Ultrasonography has advantages over MRI in terms of cost and provides dynamic images. 
It has been shown to produce accurate measurements of carpal tunnel and nerve diameters 
and is more comfortable than NCSs for patients but will not detect other nerve problems 
that may be contribute to presentation. Ultrasound (US) is not an alternative diagnostic 
tool to electrodiagnostic test, but they are complementary. MRI can make similar measure-
ments of median nerve dimensions, but it is more expensive.26

The purpose of treatment is to alleviate the symptoms and to prevent any worsening. 
When symptoms are mild and intermittent, and for those patients who have mild or moder-
ate impairment of median nerve function, we must try conservative management, includ-
ing splinting and local steroids that are supported by experimental evidence.26 Splints 

image magnetic resonance image of the cervical spine of the same patient showing atlantoaxial 
subluxation with increased space between the posterior margin of the atlas and the anterior margin 
of the odontoid, with and abnormal signal between consisting of pannus. A high-grade spinal 
stenosis most marked at the C1-2 interspace with compression of the cervical cord is shown
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should be individually fashioned from lightweight materials for each patient and extend 
from the upper forearm to include the hand and all of the digits. Splints maintain the wrist 
in a natural angle without applying direct compression over the carpal tunnel, providing 
mechanical relief to median nerve. They should be worn at night and as much as possible 
during the day. CTS has been shown to respond to both systemic and local steroids.  
The initial response rate to a single injection is about 70%, but relapse is common.26 No 
evidence is available about the management after relapse following a successful first injec-
tion, though it is common practice to inject a second or even a third more time. Local 
 steroid injection has no discernible systemic effects and very low incidence of local 
 complications. Patients failing such conservative management and those who present at a 
later stage with objective neurological sings or delayed motor conduction on nerve should 
be offered the option of surgical treatment. Carpal tunnel decompression is considered the 
definitive treatment.26 Endoscopic methods of carpal tunnel decompression have been 
popular in recent years, but it does not offer any overall benefit compared with traditional 
open surgery, with the possible exception of quicker recovery after endoscopic surgery.

4.9  
Leg Ulcers

Approximately 10% of patients with RA will experience leg ulceration and as many as 10% 
of leg ulcers can be seen in association with RA.30 Ulceration is most commonly in females 
with long-standing disease, and they are usually situated between the ankle and the knee. 
These patients are seropositive for IgM rheumatoid factor, and they may have rheumatoid 
nodules. Patients with RA exhibited a multifactorial etiology of leg ulcers30: venous stasis and 
immobility together with factors as trauma, pressure, thinning of the skin due to steroid ther-
apy, and coexistent conditions such as diabetes and atheroma must be considered. Another 
important cause is systemic vasculitis with occlusion of small vessels. Leg ulcers may contrib-
ute to a range of additional problems for patients with RA that include increased pain, restricted 
choice of footwear, reduced mobility, and the risk of lower limb amputation.31

Patients usually consult because a small bruise that has developed after a minor trauma-
tism in a lower limb has been breaking down into an ulcer. Physical examination shows  
a full-thickness skin defect with a blue and cold distal lower extremity and sometimes 
small infarcts in some of the nail edges.

Leg ulcers are difficult to treat in patients with RA, often involves long periods of hospi-
talization, and the recurrence rates are high.30 Due to these facts, an important part of their 
management starts with the education of patients on the prevention of ulceration by avoid-
ance of trauma, prolonged sitting, and by active exercises. With established ulceration, the 
limb must be kept in an elevated position as much as possible. Normal saline must be used 
for cleaning and hydrocolloid dressing, which are nonadherent and protective, for helping 
to promote granulation and reepithelialization. If a hard and dry scar has formed, applica-
tion of a hydrogel dressing can be considered: a thick liquid gel that promotes rapid debride-
ment by facilitating rehydration and autolysis of dead tissue. If swabbing reveals the 
presence of pathogenic bacteria, a course of systemic antibiotics must be considered. 
Surgical treatment has demonstrated an improvement in healing rates as compared with 
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conservative treatment.30 Recent studies have reported the effectiveness of leukocytaphere-
sis (LCAP) for refractory ulcers in RA because due to its cellular and molecular mecha-
nisms, it may accelerate the healing process of inflammatory skin ulcers.32 If the ulceration 
is part of a diffuse vasculitic syndrome, this should receive appropriate drug medication.

4.10  
Rheumatoid Pachymeningitis

Rheumatoid pachymeningitis is a rare manifestation. It is more frequently in elderly popu-
lation with long-standing, erosive, and seropositive RA, and it can be present even in the 
absence of active systemic disease. Its prognosis is ominous, with a high mortality rate 
(70%) despite intensive treatment.33 Although patients with pachymeningitis may remain 
asymptomatic (up to 26% in some series), the majority of patients experience neurological 
symptoms like seizure, cranial nerve dysfunction, headaches, mental status change, altered 
level of consciousness, and hemiparesis or paraparesis.34

A definite diagnosis of rheumatoid meningitis is in general difficult without positive 
histopathology as there are few clinical markers specific for this disease. Rheumatoid fac-
tor (RF) in cerebrospinal fluid (CSF) is often used as a diagnostic marker because the 
strongly positive results specifically indicate this disease.35 Analysis of CSF usually shows 
an elevated protein level with occasional pleocytosis and hypoglycorrachia. MRI is the 
imaging method of choice for diagnosing pachymeningitis36 (Fig. 4.3). It shows increased 
T2 signal in the hemispheric subarachnoid space and leptomeningeal enhancement after 
gadolinium administration, but these findings are nonspecific and can result from various 
etiologies including infectious, inflammatory, and neoplastic ones. The biopsy specimen 

Fig. 4.3 Rheumatoid 
meningitis seen on magnetic 
resonance image showing an 
increased signal in the left 
hemispheric subarachnoid 
space and leptomeningeal 
enhancement after 
gadolinium administration in 
a flair sequence
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reveals infiltration of inflammatory cells, fibrosis and, rarely, typical rheumatoid nodules. 
The presence of epithelioid granulomas typically in the cranial meninges or choroid plexus 
confirms the diagnosis of rheumatoid meningitis but is not a specific finding.37 Differential 
diagnosis of pachymeningitis includes meningeal carcinomatosis, lymphoma, neurofibro-
matosis, Sturge–Weber angiomatosis, infective disorders such as tuberculosis and syphilis 
and granulomatous disease like sarcoidosis and Wegener disease.

An early diagnosis and immediate initiation of treatment is fundamental to avoid neu-
rological sequelae.34 There are no clear guidelines for the treatment of rheumatoid cranial 
pachymeningitis. This entity can respond to steroids, but there is some evidence that ste-
roids alone may not be sufficient35 and other immunosuppressant agents such as cyclo-
phosphamide and azathioprine must be added to treatment. The use of methotrexate in 
rheumatoid vasculitic is controversial as some reports have described accelerated nodulo-
sis and vasculitis during methotrexate treatment.33

4.11  
Interstitial Lung Disease

Interstitial lung disease (ILD) is the most common manifestation of rheumatoid lung 
 disease that is clinically detected in less than 5% of patients, although studies using high-
resolution computer tomography (HRCT) have shown a much higher prevalence.38  
In general, ILD is seen more frequently in men, between 50–60 years, with a smoking history 
and in erosive and rheumatoid factor positive disease.39 The onset of symptoms is usually 
slow and includes dyspnea on exertion and a nonproductive cough. Physical signs may be 
absent in early disease, but later, bibasilar crackles and clubbing may appear and finally 
signs of pulmonary hypertension. ILD has poor prognosis, but there is some evidence that 
the natural history is better than in cryptogenic fibrosis. The diagnosis is based on clinical 
symptoms, respiratory function tests, and HRCT. In some cases, bronchoscopy with bron-
choalveolar lavage and biopsy may be needed. Chest radiographs can be normal in early 
phases, but in established disease, chest radiographs are indistinguishable from those seen 
in idiopathic pulmonary fibrosis or ILD associated with other connective tissue disease. 
Only 2–9% of patients have abnormalities in the chest radiograph, which is characterized 
by a reticular pattern or reticulonodular pattern with predominant involvement of lower 
lobes (Fig. 4.4a). In later stages, it shows the typical honeycomb pattern changes and 
reveals findings associated with the coexistence of pulmonary hypertension. HRCT has an 
increased sensitivity and specificity for analysis of the pulmonary parenchyma and pro-
vides an excellent diagnostic tool for determining the presence and type of pulmonary 
abnormality. HRCT has great ability to discriminate different stages of the disease and can 
differentiate between the presence of predominantly ground glass pattern from reticular 
changes and honeycombing (Fig. 4.4b). In this clinical setting, ground glass opacification 
suggests inflammation consistent with nonspecific interstitial pneumonia (NSIP) and retic-
ular changes and honeycombing reflect fibrosis, and are more typical of usual interstitial 
pneumonia (UIP). Restrictive abnormalities on pulmonary function tests are common even 
in the absence of symptoms. Up to 40–50% of patients in some series have alterations in 
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respiratory function tests suggestive of interstitial disease. The first change observed is the 
desaturation during exercise and decreased diffusion capacity, measured using single-breath 
carbon monoxide diffusion capacities and appears in 40% of patients even in cases with 
normal chest radiograph. In later stages, a restrictive pattern in spirometry with reductions 
in lung volume measure by pletismography is shown. Bronchio-alveolar lavage (BAL) is 
frequently abnormal with an increase in the number of white cells with neutrophilia and 
occasionally eosinophils. An increase of lymphocytes in BAL is usually an indicator of 
response to treatment and good prognosis, but the predominance of neutrophils or 
eosinophils is not always correla ted with the severity of the disease. Bronchoscopy 
and bronchoalveolar lavage is a useful technique for the differential diagnosis of infec-
tion, bleeding, tumors, and other systemic diseases such as sarcoidosis. Although, HRCT 
has replaced lung biopsy, when atypical features are present in HRCT, pathological diag-
nosis may be required. The most common pathologic findings are those of UIP and NSIP, 
while the nonspecific interstitial pneumonia (NSIP) pattern predominates in most forms of 
collagen vascular disease (CVD)–associated ILD. Studies in patients with RA-associated 
ILD (RA-ILD) suggest that the usual interstitial pneumonia (UIP) pattern is the most com-
mon.40 The decision to treat depends on patient’s age, severity, and rate of progression and 
the presence of coexisting diseases. Deterioration of lung function over a period of 1–3 
months strengthens the case for intervention. More aggressive treatment is justified in 
patients with evidence of inflammation on HRCT, lymphocytes on BAL or no-UIP pattern 
on biopsy. Treatment is based primarily on high-dose steroids, a dose of 0.5–1.0 mg/kg per 
day as a single morning doses. If a response is going to occur, it is usually seen within 1–3 
months. The prednisolone dose should be slowly reduced to a maintenance dose of 10 mg/
day once a response occurs; pulmonary function test is used to monitor disease activity. If 
patient fails to respond or deteriorates during the initial treatment, addition of an immuno-
suppresive agent like cyclophosphamide or azathioprine is recommended. In severe dis-
ease, therapy with intravenous methylprednisolone should be considered during the first 
week, while oral prednisolone and immunosuppressive agent are introduced later.

Fig. 4.4 (a) Chest radiograph showing subpleural interstitial pattern in bases, most evident in left 
hemithorax. (b) High-resolution computer tomography showing subpleural reticular interstitial 
pattern with ground glass areas



40 M. García-Arias et al.

4.12  
Rheumatoid Nodules

Pulmonary nodulosis is an unusual extra-articular manifestation of rheumatoid disease but 
the only pulmonary manifestation specific for RA. The prevalence of pulmonary rheuma-
toid nodules is not clearly established. An open lung biopsies study including 40 patients 
with suspected lung disease found that rheumatoid nodules were the most common abnor-
mality, being present in 13 subjects (32%) and in 8 out of 13, there were multiple nodules.41 
Lung nodules may appear singly or in clusters that coalesce and are more frequently seen 
in long-term disease, but in some cases, may precede RA diagnosis. They are more fre-
quent in men, with subcutaneous nodules and high titers of rheumatoid factor and are usu-
ally an incidental radiographic finding. In some cases, rheumatoid nodules are associated 
with pneumoconiosis (Caplan syndrome). Although pulmonary rheumatoid nodules are 
generally asymptomatic, they may lead to complications like pleural effusion, pneumotho-
rax, pyopneumothorax, bronchopleural fistula, hemoptysis, and infection, but prognosis is 
generally good, with occasional spontaneous resolution and rare complications. The first 
step in their diagnosis is plain chest radiography (Fig. 4.5a). Upper lobes are the most 
frequent localization, generally located in subpleural areas or in association with interlobu-
lar septa, well delimitated and their size varies between 1 and 7 cm. CT is a more sensible 
imaging technique to discriminate nodule characteristics and allows to diagnose other 
findings in lung or mediastinum (Fig. 4.5b). It is recommended that asymptomatic nodules 
be followed with a repeat CT. Depending upon the clinical circumstances, fine needle 
aspiration may be performed to exclude the possibility of malignancy. In several cases, 
solitary pulmonary nodules in RA patients have proved to be a rheumatoid nodule and a 
coexistent bronchogenic carcinoma. Differential diagnosis includes primary lung cancer 
or lung metastasis, mycosis, histiocytosis, and vasculitis. Histologically nodules are simi-
lar to that at other sites, with central necrosis, palisading epithelioid cells, a mononuclear 

Fig. 4.5 (a) Chest radiograph of a rheumatoid nodule (arrow). (b) High-resolution computer tomog-
raphy of the same patient showing the subpleural rheumatoid nodule (arrow)
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cell infiltrate, and associated vasculitis. Although occasionally revert spontaneously and 
evolved separately to joint involvement. The nodules do not usually respond to drug treat-
ment. Surgery is indicated in cases where there is a secondary bronchopleural fistula.

4.13  
Bronchiectasis

Although Bronchiectasis (BR) is not usually included in the category of extra-articular 
manifestation, it has been recognized in the setting of RA for many years, especially in 
patients with more severe disease42 and occurs in up to 10% of RA patients. In a HRCT 
study, 30% of RA patients were noted to have BR without evidence of ILD. BR is usually 
characterized by chronic cough and purulent sputum production with a variable clinical 
course with periods of stability punctuated by exacerbations that may include respiratory 
distress or hemoptysis.43 Pulmonary infectious complications are common with the most 
common bacteria found being Haemophilus influenzae and in more severe stages 
Pseudomonas aeruginosa. Most patients complain of chronic symptoms with worsening 
sputum volume and dyspnea. Destruction or weakening of the bronchial cartilage with air-
way dilation and acute and chronic inflammation are the most common pathologic findings. 
HRCT is a more sensitive image technique for detecting BR that bronchography. Although 
the presence of ILD with honeycombing may confound the diagnosis of BR on HRCT, the 
clinical history will often help clarify the situation. In those patients that require therapy, 
treatment should be similar to that used for other forms of BR, including some combination 
of oral or intravenous antibiotics in case of exacerbation, if it is possible in function of the 
results of sputum culture. Chronic colonization by Pseudomonas aeruginosa must be treated 
with inhaled antibiotics. Other concomitant therapies include bronchodilator treatment, 
vaccination, chest physiotherapy, and possibly anti-inflammatory drugs.

4.14  
Pleural Disease

Pleural disease in RA is usually subclinical and appears in 40–75% of autopsies.  
Is most common in patients with long-standing RA, but can precede joint disease. In about 
20% of patients, pleuritis develops concurrently with the onset of the arthritis, is more 
common in men, and coexists with rheumatoid nodules, high rheumatoid factor titers, and 
ILD in up to 30% of patients.44 The most common symptoms are chest pain and fever, and 
some patients with significant pleural effusions may report dyspnea. Physical examination 
may reveal a pleural rub and there may be unilateral or bilateral effusions, being more 
frequent in the right chest. Thoracentesis should be performed in patients who have RA 
and a pleural effusion. The purpose of pleural fluid analysis is to confirm that the pleural 
fluid is an exudate with pH less than 7.3, glucose 10–50 mg/dL, pleural fluid glucose–to–
serum glucose ratio less than 0.5, protein concentration higher than 4 g/dL, white cells 
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100–3,500/mm3 (<5,000/mm3), high lactate dehydrogenase, and low CH50. Pleural effu-
sions are rarely pseudoquilosum, owing to the accumulation of cholesterol in chronic 
spills. These may occur in patients with secondary amyloidosis, although the most com-
mon cause is tuberculosis. The presence of bloody fluid requires ruling out other causes of 
pleural effusion such as tuberculosis and malignancy. The cellularity of the fluid in early 
stages is of predominantly polymorphonuclear while in the more chronic phases are lym-
phocytes. The presence of multinucleated cells and histiocytosis is more specific of sub-
pleural rheumatoid nodules. Other pleural abnormalities include empyema, bronchopleural 
fistula, or pyopneumothorax. Empyema due to infection should be excluded by Gram stain 
and culture. A pleural biopsy may be helpful in excluding other disorders, such as tuber-
culosis or malignancy. Pleural effusion can be caused by necrosis and cavitations of  
a nodule into the pleural space.

The resolution of the pleural effusion is usually slow and residual pleurisy may persist 
for years. Rheumatoid pleuritis and pleural effusion usually do not require specific treat-
ment as they commonly resolve spontaneously. Several therapies have been reported to be 
useful including nonsteroidal anti-inflammatory drugs, glucocorticoids, pleurodesis, and 
decortication. The pleural effusion will resolve with treatment of rheumatoid joint disease. 
If the pleural effusion is refractory, a dose of oral glucocorticoids may be beneficial.
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Abstract Sjögren syndrome (SS) is a systemic autoimmune disease that presents with 
sicca symptomatology of the major mucosal surfaces. The clinical spectrum of this condi-
tion often extends to systemic involvement (extraglandular manifestations) and may be 
complicated by the development of lymphoma. SS is one of the most prevalent autoimmune 
diseases (with an estimated 0.5–3 million sufferers in the United States), and primarily 
affects perimenopausal women. When sicca symptoms appear in a previously healthy 
 person, the syndrome is classified as primary SS. This chapter summarizes recent work 
focused on extending and characterizing the acute and/or complex clinical presentations of 
patients with primary SS, including a wide variety of symptoms and the involvement of 
internal organs. As a general rule, the management of extraglandular features in primary SS 
should be targeted to the specific organ involved. The mainstays of such treatment regimens 
remain glucocorticoids and immunosuppressive agents. Such therapies are more likely to 
affect favorably the extraglandular manifestations of SS, even though the patients’ most 
intense complaints often pertain to sicca features. Severe, life-threatening involvement has 
rarely been reported in primary SS. There are now substantially more data on the outcome 
of patients with primary SS, which indicate that patients with a predominantly extraepithe-
lial expression (often associated with cryoglobulinemia) should be monitored and managed 
differently from patients with a predominantly periepithelial or sicca-limited disease.

Keywords Cryoglobulinemia • Interstitial nephritis • Lymphoma • Myelitis • Neuropathy • 
Primary biliary cirrhosis • Pulmonary fibrosis • Sjögren syndrome • Vasculitis

Sjögren syndrome (SS) is a systemic autoimmune disease that presents with sicca symp-
tomatology of the major mucosal surfaces.1 The clinical spectrum of this condition often 
extends to systemic involvement (extraglandular manifestations) and may be complicated 
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by the development of lymphoma.2 SS is one of the most prevalent autoimmune diseases 
(with an estimated 0.5–3 million sufferers in the United States)3 and primarily affects 
perimenopausal women. When sicca symptoms appear in a previously healthy person, 
the syndrome is classified as primary SS.4 The standard management approach is 
 centered on the control of sicca features using substitutive agents, while extraglandular 
features are managed with glucocorticoids and broad-spectrum immunosuppressive 
agents.5

The increasing amount of SS-related publications in the last 5 years has contributed to 
a better understanding of the systemic involvement and the outcome of the disease. 
Advances in the treatment of extraglandular features are especially noteworthy. This 
 chapter summarizes recent work focused on extending and characterizing the acute and/or 
complex clinical presentations of patients with primary SS (Table 5.1) and evaluating  
new therapeutic approaches.

Table 5.1 Complex and acute clinical presentations in patients with primary Sjögren syndrome

• Parotid and submandibular gland enlargement
• Cutaneous and vascular involvement
 – Ro-associated cutaneous lesions
 – Raynaud phenomenon
 – Life-threatening vasculitis
• Liver involvement
 – Coexistence with hepatitis C virus infection
 – Primary biliary cirrhosis
• Nephrourological involvement
 – Interstitial nephritis
 – Glomerulonephritis
 – Interstitial cystitis
• Peripheral neuropathy
 – Axonal polineuropathy
 – Ataxic neuronopathy
 – Small-fiber neuropathy
• Central nervous system involvement
 – Cerebral white matter lesions
 – Neuromyelitis optica
 – Myelitis
• Sensorineural hearing loss
• Hematological involvement
 – Neutropenia
 – Agranulocytosis
 – Hemolytic anemia
 – Severe thrombocytopenia
 – Monoclonal gammopathy
 – Lymphoma
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5.1  
Parotid and Submandibular Involvement

Patients with primary SS have a range of major salivary gland involvement, mainly parotid 
enlargement, but also isolated submandibular gland enlargement.6 The course of glandular 
enlargement in SS varies from patient to patient. Some develop parotid enlargement that 
persists largely unchanged for years (Fig. 5.1). In others, the glandular involvement waxes 
and wanes over periods of several weeks or months. This is often asymmetric. Nearly 90% 
of patients with primary SS present inflammatory, benign parotid enlargement. However, 
B-cell lymphoma should be always suspected, especially in patients with persistent 
enlargement. A more recently recognized cause of salivary gland enlargement is IgG4-
associated systemic disease, a disorder in which IgG4-producing plasma cells infiltrate 
certain exocrine glands, for example, the salivary glands, pancreas, and biliary tract.7

5.2  
Ro-Associated Cutaneous Lesions

Although SS-associated annular erythema (AE) has been considered as the Asian counter-
part of subacute cutaneous lupus erythematosus (SCLE) in Caucasians, a growing number 
of cases have been reported in white SS patients. In a recent study,8 polycyclic, photosensi-
tive, erythematosus maculopapulae lesions, clinically identical to AE or SCLE, were 
reported in patients with primary SS, all of whom had positive anti-Ro/SS-A antibodies 
(Fig. 5.2). McCauliffe et al.9 could not identify disease-specific Ro autoantibodies in sera 
from patients with SS-AE and SCLE, and suggested that the two diseases might have a 

Fig. 5.1 Unilateral parotid 
enlargement
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common pathogenic origin. Thus, polycyclic, photosensitive cutaneous lesions (clinically 
identical to Asian AE or Caucasian SCLE) may occur in a specific subset of patients with 
primary SS and positive anti-Ro/SS-A antibodies. This cutaneous manifestation of pri-
mary SS may be considered the counterpart of the SCLE lesions observed in SLE patients 
with positive anti-Ro/SS-A antibodies. Some patients diagnosed with isolated SCLE 
(without additional clinical or immunological data of systemic lupus) may have an under-
lying primary SS. Nevertheless, SS patients with these photosensitive lesions should 
always be followed up in order to discard a possible evolution to SLE.

5.3  
Raynaud Phenomenon

Raynaud phenomenon (RP) is the most frequent vascular feature observed in primary SS 
(Fig. 5.3). We have reported10 a prevalence of 13% in 320 patients with primary SS, with RP 
being the first autoimmune symptom in almost 50% of cases. Patients with RP have a higher 
frequency of some extraglandular features and positive immunological markers. The clini-
cal course of RP in primary SS is milder than in other systemic autoimmune diseases such 
as systemic sclerosis, with no vascular complications and with pharmacological treatment 
needed in only 40% of patients. In patients with primary SS presenting with severe local 

Fig. 5.2 Polycyclic, 
photosensitive, 
erythematosus 
maculopapulae lesions, 
clinically identical to AE or 
SCLE, in a 62-year-old 
woman with primary SS, 
with positive anti-Ro/SS-A 
antibodies
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sequelae such as digital ulcers or gangrene, a specific search for anticentromere antibodies 
(ACA) should be performed, especially when high titers of ANA and negative anti-Ro/La 
antibodies are present.11,12 SS patients with severe RP need a closer follow-up paying special 
attention to the possible development of clinical features of limited systemic sclerosis, 
mainly dermatological and pulmonary manifestations, and treatment with endothelin antag-
onists may be considered.

5.4  
Life-Threatening Vasculitis

In primary SS, vasculitis can range from a benign, restricted process (e.g., cutaneous leu-
cocytoclastic angiitis) to a life-threatening systemic vasculitis. All types of vessels from 
any organ may be affected, with a wide variety of signs and symptoms. Tsokos et al.13 
pointed out that the severity of vasculitis in SS depends on the histological type (necrotiz-
ing vasculitis being more severe than leukocytoclastic) and the site (internal more severe 
than external) of the vasculitic lesions. We have differentiated between vasculitis confined 
to the skin, observed in 56% of patients, from systemic vasculitis, observed in the remain-
ing 44%.8 This suggests that cutaneous vasculitis expresses systemically in almost half of 
patients. The main systemic vasculitic involvement was neuropathic, pulmonary and renal, 
associated with cryoglobulinemia in more than half the cases, with severe cutaneous 
involvement, intestinal and pancreatic vasculitis being infrequent. Although most of the 
severe cases of vasculitis reported in SS patients were due to necrotizing vasculitis, there 
are some reports of life-threatening leukocytoclastic vasculitis, with intestinal involve-
ment in four patients and cutaneous involvement in two.8

Necrotizing vasculitis of the medium arteries is a very infrequent SS-associated vascu-
litic process, occurring in less than 5% of SS patients with vasculitis, and the coexistence 
of SS with a true primary medium vessel vasculitis is an exceptional situation. Acute 

Fig. 5.3 Raynaud’s 
phenomenon
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necrotizing vasculitis in patients with primary SS manifesting as a PAN-like vasculitis 
was first described by Tsokos et al. in 1987.13 We have identified nearly 20 reports of 
additional SS cases8 with necrotizing vasculitis involving muscle (10 cases), gastrointes-
tinal tract (7 cases), peripheral nerve (4 cases), kidney (3 cases), CNS (2 cases), and 
pancreas, gallbladder, spleen, parotid gland and spinal cord (1 case each). Finally, the 
coexistence of small- and medium-sized vessel vasculitis in the same SS patient has also 
been described.8,13

Although infrequent, systemic vasculitis is one of the main autoimmune causes of 
death in patients with primary SS. In our patients with cutaneous vasculitis, 6/52 (12%) 
died due to multisystemic vasculitic involvement8; Molina et al.14 described a similar 
percentage (10%) in 50 patients with cutaneous vasculitis. Of the 19 reporting deaths of 
SS patients with vasculitis, the main causes were CNS involvement in 6, gastrointestinal 
perforation in 5, hematological neoplasia in 3, sepsis in 2, renal failure in 1, and hemo-
lytic anemia in 1. Cryoglobulins were determined in 12 of these patients and were posi-
tive in 10 (83%) cases.

5.5  
Coexistence with HCV

Patients with chronic hepatitis C virus (HCV) infection present some extrahepatic mani-
festations that may mimic the clinical, immunologic, and histological manifestations of 
primary Sjögren’s syndrome (SS). However, various demographic, clinical, and immuno-
logic features may aid differentiation between the two processes.15 Immunologically, 
SS-HCV patients present a higher frequency of cryoglobulinemia and hypocomplement-
emia and a lower prevalence of anti-Ro/SS-A and anti-La/SS-B antibodies in comparison 
with patients with primary SS. Chronic HCV infection should be considered an exclusion 
criterion for the classification of primary SS, not because it mimics primary SS, but because 
the virus may be implicated in the development of SS in a specific subset of patients.16

5.6  
Primary Biliary Cirrhosis

After discarding HCV infection, primary biliary cirrhosis (PBC) is the main cause of 
liver disease in patients with primary SS.17-19 Studies in non-SS patients have shown 
that AMA-M2 patients with any clinical or analytical sign of liver involvement have  
a high risk of developing symptomatic PBC,20 underlining the key role of AMA-M2 as 
an early immunological marker of PBC.21 Nearly 10% of patients with primary SS have 
positive AMA-M2+ pattern.22 Primary SS patients with AMA-M2 showed a broad 
spectrum of abnormalities in the analytical liver profile, including patients with no 
clinical or analytical data suggestive of liver disease.17-19 For these reasons, we recom-
mend the inclusion of AMA in the routine immunologic follow-up of SS patients, 
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 independently of whether the analytical liver profile is altered or not, due to the strong 
association between AMA and the development of PBC. Although historically these 
patients have been considered as having a “secondary” SS, it seems more rational to use 
the term “SS associated with PBC,” due to the clinical-based evidence that SS is associ-
ated with (and not secondary to) other autoimmune diseases. Although there are no 
therapeutic guidelines for these asymptomatic patients, early use of ursodeoxycholic 
acid may be considered, since some studies in non-SS patients with mild analytical 
abnormalities have suggested that treatment with ursodeoxycholic acid might prevent a 
possible evolution to liver cirrhosis.23

5.7  
Interstitial Nephritis

Tubulointerstitial disease is usually found in younger patients and is characterized by an 
indolent course in which renal dysfunction is often subclinical.6 IgM and complement 
proteins comprise the primary deposits in the glomerulonephritis of SS. This contrasts 
with the immunopathologic lesion of lupus nephritis, in which a “full house” of immuno-
reactant deposition (immunoglobulin and complement) is observed. Interstitial nephritis 
can be an early manifestation of SS.24 This condition is usually manifested by a low urine 
specific gravity (hyposthenuria) and an alkaline urine pH. Elevated serum creatinine as a 
complication of interstitial nephritis is uncommon. Nephrocalcinosis that presents with 
renal colic is a common clinical expression of distal renal tubular dysfunction in these 
patients. The classic renal manifestation of SS is a distal renal tubular acidosis (RTA) 
caused by interstitial nephritis. Hypokalemia can also result from the mechanism of a 
 distal RTA. Patients who develop distal RTAs may require spironolactone to control 
hypokalemia, and the use of loop diuretics should be discouraged. Proximal RTAs, which 
can lead to osteomalacia and the Fanconi syndrome, are rare in SS.24

5.8  
Glomerulonephritis

Although tubulointerstitial disease is regarded widely as the most common form of renal 
dysfunction in primary SS, some patients may present with glomerulonephritis. In fact, 
among 27 SS patients with documented renal biopsy reported in the literature,24 15 had 
tubulointerstitial nephritis, 11 had glomerulonephritis, and one had both tubulointerstitial 
disease and glomerulonephritis. Among the patients with glomerulonephritis, the most 
common glomerular lesions were membranoproliferative (7 patients), mesangial prolifera-
tive (6 patients), and membranous (2 patients). Cryoglobulinemia was detected in half of 
the patients with glomerulonephritis. Only two patients ultimately developed end-stage 
renal disease. SS-glomerulonephritis usually responds to glucocorticoids at a starting dose 
of 0.5–1.0 mg/kg of body weight per day.
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5.9  
Peripheral Neuropathy

A wide range of peripheral neuropathies can complicate primary SS. Early attention to 
peripheral neuropathies is extremely important. Sensory neuropathies and ganglionic 
 neuropathies are the most common forms that afflict SS patients.25 Pathology in cases of 
sensory ganglioneuronopathy consists of loss of neuronal cell bodies and infiltration of  
T cells. Peripheral motor neuropathies can include mononeuritis multiplex (which stems 
from vasculitis) or CIDP (chronic idiopathic demyelinating polyneuropathy), the latter of 
which is linked in some cases to anti-myelin-associated glycoprotein. SS patients can also 
suffer from trigeminal and other cranial neuropathies, autonomic neuropathy, and mixed 
patterns of neuropathy.

Sural nerve biopsy may show vascular or perivascular inflammation of small epineurial 
vessels (both arterioles and venules) and in some cases necrotizing vasculitis. The loss of 
myelinated nerve fibers is common and loss of small-diameter nerve fibers occurs. The 
histopathology of sensory ganglioneuronopathy consists of the loss of neuronal cell bodies 
and T cell infiltration. Peripheral neuropathy in primary SS often is refractory to treatment 
with currently available agents.

5.10  
Ataxic Neuronopathy

Pure sensory neuropathy (PSN) is recognized as a characteristic neurological compli-
cation of primary SS caused by damage of the sensory neurons of the dorsal root and 
gasserian ganglia. The differential diagnosis of PSN includes paraneoplastic syn-
drome, tabes dorsalis, vitamin B12 or E deficiency, paraproteinemias, and acute idio-
pathic cases. PSN is a neuropathy that affects nearly 5% of patients with primary SS, 
who often have a high prevalence of positive immunological markers (ANA and anti-
Ro/SS-A). Clinically, PSN may be the first manifestation of a latent primary SS, and 
is characterized by asymmetrical sensory involvement, usually starting in the upper 
limbs and predominantly affecting kinesthesic and vibratory sensations. Some 
patients also have associated Adie’s pupil or trigeminal sensory involvement. The 
diagnosis of PSN is important because, although it may precede that of primary SS, 
it is not associated with systemic vasculitis, and treatment with corticosteroids may 
be ineffective. We have reported three differentiated clinical courses26: subacute pro-
gression of PSN in less than 1 month (7%); late acceleration of PSN some years after 
an initial indolent onset (20%); and a very long-term insidious, chronic evolution 
(73%). This study also demonstrated a poor response to treatment with corticoster-
oids or immunosuppressive agents, although stabilization of symptomatology (spon-
taneously or after treatment) during very long periods was often observed. First-line 
therapy consisted of intravenous immunoglobulins.27 In refractory cases, some 
authors have obtained a good treatment response using plasma exchanges28 or 
rituximab.29
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5.11  
Small-Fiber Neuropathy

Some patients with primary SS present with a painful sensory neuropathy but normal nerve 
conduction studies.6 Small-fiber neuropathy occurs in patients with primary SS.30,31 These 
patients often present with burning pain in the feet. Small-fiber neuropathy can develop 
either in isolation as the sole neurologic manifestation of disease, or in combination with 
larger sensory fiber involvement. The diagnosis often relies on quantitative sensory testing 
and sural nerve biopsy, but skin biopsy is an increasingly useful technique for demonstrat-
ing small-fiber neuropathy.32 The pathological finding on skin biopsy is a decrease in the 
density of epidermal nerve fibers.33 Patients with small-fiber neuropathy have normal nerve 
conduction studies, because the size of nerve fibers involved is below the resolution of 
conventional electrodiagnostic studies.

5.12  
Central Nervous System Involvement: Differential Diagnosis

The clinical approach to primary SS patients with suspected CNS involvement requires not 
only the diagnostic procedures to define the type of neurological involvement, but also 
consideration of processes not directly related to primary SS that also cause neurological 
involvement. These include the coexistence of other systemic autoimmune diseases 
(antiphospholipid syndrome, systemic lupus erythematosus, and systemic vasculitis), the 
differential diagnosis with primary CNS disorders (multiple sclerosis, Devic disease), and 
the role played by non-autoimmune processes that frequently provoke CNS involvement 
in patients aged >50 years (cardiovascular disease, neurodegenerative processes).

5.13  
Cerebral White Matter Lesions

In primary SS patients with suspected neurological involvement, MRI often discloses the 
presence of hyperintense white matter lesions (WML). These lesions are associated with  
a wide variety of processes, including vasculitic, inflammatory, infectious, metabolic, and 
neoplasic causes. Multiple sclerosis (MS) is probably the disease most often considered  
in the differential diagnosis of these lesions, and one of the most difficult diagnostic issues 
is dealing with a patient with sicca syndrome and WML in whom two different clinical 
scenarios may be hypothesized:

5.13.1  
Coexistence of MS and SS

Several studies have investigated the prevalence of SS-related features in MS patients. 
Seze et al. found a prevalence of SS of 17% in patients with MS, a higher prevalence than 
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that observed in the general population34 but not confirmed by other studies: Miro et al.35 
found a prevalence of 3% of SS in 64 MS patients and three studies including a total of 270 
patients with MS found any case.36-38 The majority of these studies suggest that SS is rarely 
associated with MS, although some patients may have the two diseases. This may be con-
sidered an additional example of the frequent association of primary SS with organ- specific 
autoimmune diseases as occurs with thyroiditis or primary biliary cirrhosis.

5.13.2  
MS-Like Lesions in Primary SS

Diagnosis of WML in a patient with primary SS leads to a difficult differential diagnosis 
between MS- and SS-related CNS involvement (Fig. 5.4). In the study by Delalande et al.,39 
these authors found that 40% of patients with primary SS and neurological involvement had 
WML suggestive of MS. There are some clinical, analytical, and imaging features that may 
help in differentiating both situations. The clinical course is probably a key factor that may 
allow to differentiate MS and the CNS involvement associated to primary SS. In patients with 
primary SS, WML are often diagnosed in asymptomatic patients or in those with nonspe-
cific neurological symptoms (migraine, psychiatric involvement, depression). In contrast, a 
diagnosis of MS requires neurological symptoms suggesting a MS flare together with the 
appearance of new WML lesions during follow-up (the so-called dissemination in time and 
space). In patients with primary SS presenting with nonspecific symptoms, a close clinical 
follow-up should be carried out by neurologists and specialists in autoimmune diseases. 
Cerebrospinal fluid (CSF) analysis may help in the differential diagnosis, although both 
diseases may have an elevated index of IgG and oligoclonal bands. A greater percentage of 
CSF lymphocytes and elevated proteins is more frequently seen in SS patients, although this 
is not an always-valid feature. CSF immunoelectrophoresis seems to play a more useful role, 

Fig. 5.4 Multiple sclerosis-
like white matter lesions in  
a 45-year-old woman with 
primary SS
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since there is a lower number of oligoclonal bands in primary SS (less than 5 with respect to 
more than 10 in MS patients).40 Finally, MRI should be a clue diagnostic tool to differentiate 
both entities. The application of the Barkhof criteria may help in diagnosing MS, especially 
if the size and location of the lesions are carefully evaluated.

5.14  
Neuromyelitis Optica

Devic disease or neuromyelitis optica (NMO) is an inflammatory demyelinating disease 
that affects selectively the optic nerve and the spinal cord. The recent identification of a 
highly specific biomarker for NMO (NMO-IgG/aquaporin-4-water-channel specific anti-
body)41 has extended the clinical spectrum of NMO to other neurological diseases such as 
recurrent longitudinally extensive transverse myelitis (LETM) and recurrent optic neuritis 
(ON).42 A new set of diagnostic criteria of the disease43 has been recently proposed which 
not only incorporates the new biomarker, but also eliminates the mandatory criteria of hav-
ing no demyelinating disease beyond optic nerve and spinal cord.44

Recent studies have suggested a close association between NMO and primary SS, since 
aquaporin has also been described as a potential autoantigen involved in primary SS etio-
pathogenesis.45 A recent study has found anti-Ro/SS-A antibodies in 11% of the so-called 
NMO idiopathic cases, with a higher prevalence in patients with positive IgG-NMO 
antibodies. Javed et al.46 have found salivary gland infiltration in 80% of patients with NMO 
or LETM, while Wandinger et al.47 found that 7 out of 8 primary SS patients with myelitis 
fulfilled the diagnostic criteria of NMO. These studies suggest that NMO and primary SS 
may coexist more frequently than previously supposed.48 IgG-NMO antibodies should be 
tested and visual evoked potentials carried out in primary SS patients with suspected CNS 
involvement, especially in those presenting with optic neuritis or myelitis. Thus, Delalande 
et al.39 showed alteration of visual evoked potentials in 61% of patients with CNS involve-
ment, confirming the diagnosis of optical neuritis in 13 patients who presented visual involve-
ment and detecting subclinical manifestations in other 12. The majority of these patients 
probably may be currently diagnosed as NMO according to the new proposed criteria.

5.15  
Myelitis

Spinal cord involvement has been reported in nearly 50 patients with primary SS, most of 
which are included in the two major studies on neurological involvement in primary SS.39,49 
The clinical presentation is normally acute or chronic myelitis, although spinal subarach-
noid hemorrhage, Brown-Sequard syndrome, and a motor neurone disease resembling 
 lateral amyotrophic sclerosis have been also reported.39,50 Symptoms include sensitive and 
motor involvement, loss of sphincter control, and optic neuritis in 10–20% of cases. 
Chronic myelitis may have a clinical course similar to MS.39 Spinal MRI shows vertebral 
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methameric involvement (65%), predominantly cervical (82%) (Fig. 5.5), thoracic (47%), 
and less frequently, lumbar (12%); there is centromedullary involvement in 40%.39 Visual 
evoked potentials may be altered in more than 50% of cases in the absence of overt optical 
neuritis. The differential diagnosis includes ataxic neuronopathy, progressive forms of 
MS, Devic disease, and CNS retroviral infections (HIV, HTLV-1, JVC).51,52

5.16  
Interstitial Cystitis

Two studies have analyzed lower urinary tract symptoms in patients with primary SS. Walker 
et al. found severe urological symptoms (increased frequency, urgency, and nicturia) in 61% 
of patients, some of them with autonomic neuropathy and positive anti-M3R antibodies, with 
a biopsy-proven interstitial cystitis being found in some cases.53 Lepilahti et al.54 have recently 
studied interstitial cystitis–like urinary symptoms in a population-based study of Finnish SS 
patients, and found that 45 (5%) fulfilled the criteria for probable interstitial cystitis.

5.17  
Sensorineural Hearing Loss

Ear, nose, and throat involvement in patients with primary SS has been little studied. Some 
studies have described sensorineural hearing loss in a substantial percentage of SS patients. 
Of the 140 patients included in these studies,55-58 38 (27%) showed sensorineural loss. 

Fig. 5.5 Spinal MRI showing multiple 
vertebral methameric involvement in  
a patient with cervical myelitis
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Some of these studies suggested an association with immunologic parameters such as 
aPL,55 ANA, Ro, or La.55,56 Boki et al.56 found that primary SS is associated with sen-
sorineural hearing loss affecting preferentially the high frequencies, although clinically 
significant defects are not common, with no evidence of retrocochlear disease or increased 
vestibular involvement.

5.18  
Neutropenia and Agranulocytosis

Nearly 30% of patients with primary SS may present autoimmune neutropenia,59 a 
percentage much higher than that of other cytopenias such as leukopenia or thrombocy-
topenia. In a recent study,59 neutrophil counts oscillate between normal and low values 
in the majority of patients during the follow-up, with minimum values of between  
1.5–2.5 × 109/L in 60% of cases. In this study, 7 (2%) out of 300 patients presented 
agranulocytosis, mainly related to neoplasia (5 cases). No apparent cause was identified 
in the remaining two patients, who were classified as having an SS-related agranulocy-
tosis, although their neutrophil counts varied widely during the follow-up. Two recent 
studies have reported a total of 20 patients with primary SS and agranulocytosis.60,61 One 
of our 90 patients with SS-related neutropenia developed large granular lymphocyte 
lymphoma (LGL) a T-cell leukemia closely associated with agranulocytosis. A recent 
study found that around 25% of patients with LGL have an associated, underlying pri-
mary SS, suggesting a closer relationship than previously suspected.62

More than 80% of our SS patients with neutropenia had other cytopenias and a high 
frequency of altered immunological markers including autoantibodies and low comple-
ment levels, especially those with lower neutrophil counts (<1.5 × 109/L), who presented  
a twofold higher prevalence of RF and a threefold higher prevalence of anti-Ro/La anti-
bodies in comparison with patients without neutropenia.59 This association with positive 
anti-Ro/La antibodies has been previously described for other cytopenias such as leukope-
nia, lymphopenia, and thrombocytopenia.59

A significant finding in our study59 was the higher rate of hospital admission due to 
infection in our patients with primary SS and neutropenia. The clinically significant find-
ings of our study are that, on the one hand, patients with primary SS and neutropenia 
should be followed closely due to the high risk of presenting infections and that, on the 
other hand, some therapeutic agents such as immunosuppressive (cyclophosphamide and 
mycophenolate) and biological agents (anti-TNF and rituximab) should be used carefully 
in these patients. In patients with primary SS presenting severe systemic involvement who 
may require treatment with these agents, routine neutrophil count should be made, previous 
to and during treatment.

Probably, the majority of SS patients with autoimmune neutropenia do not require spe-
cific therapy, with standard antibiotic therapy often being sufficient to deal with infections. 
In patients with severe infections or those requiring surgery, specific treatment with corti-
costeroids, intravenous immunoglobulins, and granulocyte colony–stimulating factor 
(G-CSF) has been suggested,63-65 although Vivancos et al.66 have reported the failure of 
G-CSF therapy in a patient with primary SS and neutropenia.



58 M. Ramos-Casals et al.

5.19  
Hemolytic Anemia

Clinically significant hemolysis is very rare in primary SS, with less than 30 cases of hemo-
lytic anemia reported.67 These patients present with symptoms related to acute anemia (weak-
ness, pallor, dyspnea) with a significant decrease of hemoglobin values. All reported cases 
but one received initial treatment with corticosteroids and, as maintenance therapy, danazol 
in two patients, azathioprine in two, and oral cyclophosphamide in other one. The outcome 
of these patients was excellent, with improvement of hemoglobin values in most. Nevertheless, 
due to the rarity of hemolytic anemia in patients with primary SS, we consider that hemolytic 
assays (haptoglobin, Coombs test) should only be performed in those SS patients with clini-
cal evidence of acute anemia and/or laboratory evidence of hemolysis (raised LDH and 
 bilirubin). In these patients, high-dose corticosteroid therapy is recommended.

5.20  
Severe Thrombocytopenia

Severe thrombocytopenia (<50,000/mm3) is very infrequent in primary SS.67 Patients often 
present with cutaneous purpura, bruises, and oral mucosal bleeding. All reported cases 
were treated with corticosteroids, although associated with immunosuppressive agents in 
two and danazol as maintenance therapy in three. A good response was observed in most 
patients, although one was refractory to corticosteroids, danazol, and vincristine and 
 partially responded to cyclosporin A.

5.21  
Monoclonal Gammopathy

Monoclonal gammopathies (MG) are a heterogeneous group of disorders characterized by 
the clonal proliferation of plasma cells that produce a homogenous monoclonal protein. In 
the absence of a malignant disorder, patients with MG are classified as having monoclonal 
gammopathy of undetermined significance (MGUS).68 However, this asymptomatic disor-
der requires routine clinical and analytical surveillance, since some patients with MGUS 
may develop an overt hematological neoplasia, mainly multiple myeloma (MM).69 Studies 
performed in the 1980s described the presence of monoclonal immunoglobulins in urine 
of SS patients70,71 and its association with extraglandular manifestations and lymphopro-
liferative disorders. More recently, the clinical significance of serum monoclonal immu-
noglobulins has been studied in a large series of patients with SS,72 with circulating 
monoclonal immunoglobulins (mIg) being detected in nearly 20% of patients with pri-
mary SS. The most frequent type of circulating mIg is mIgG (57%), and the type of light 
chain predominantly found is “k” (60%). The main features associated with the presence 
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of circulating mIgs were hypergammaglobulinemia, cryoglobulinemia, and hematologi-
cal neoplasia, which is reported in 6–8% of primary SS patients with monoclonal gam-
mopathy.72-74 In primary SS patients with circulating mIgs associated with hematological 
neoplasia, IgMk is the most common type of circulating mIg associated with B-cell lym-
phoma and IgGk the monoclonal band most frequently associated with multiple myeloma. 
A change in the monoclonal component has been observed previous to the development 
of neoplasia.72 This suggests that sequential determinations of serum mIgs are useful to 
detecting possible changes in the monoclonal components, with these changes or switches 
of mIgs being a possible marker of an emergent hematological neoplasia. Thus, we rec-
ommend the inclusion of serum IE in the routine immunological tests performed during 
the follow-up of patients with primary SS.

5.22  
Lymphoma

Primary SS patients are at higher risk of lymphoma than are healthy individuals and 
patients with other autoimmune diseases. Different studies have estimated the relative risk 
of lymphoma in patients with primary SS compared with the general population to range 
from 10- to 44-fold. A meta-analysis of five studies in four different countries that included 
a combined total of 1,200 primary SS patients confirmed the high risk of non-Hodgkin’s 
lymphoma and calculated a standardized incidence rate (SIR) of 18.8.75 This SIR contrasts 
with those for SLE and RA of 7.4 and 3.9, respectively, from the same study.

The incidence of malignant lymphoproliferation in SS is the highest among all autoim-
mune diseases, and primary SS is often considered to be a link between autoimmune and 
lymphoproliferative disease. Interestingly, most lymphomas observed in patients with SS 
are of B-cell origin, despite the fact that the vast majority of cells infiltrating the salivary 
glands are T cells. Cross-sectional studies have reported that only 98 (4%) of 2,311 patients 
with primary SS developed lymphoma.76 The main clinical characteristics of B-cell lym-
phoma in primary SS are lymphadenopathy, skin vasculitis, peripheral nerve involvement, 
fever, anemia, and lymphopenia. B-cell lymphoma was primarily located in the marginal 
zone, with a predominantly extranodal involvement, mainly in the salivary glands.

There are two main types of clinical presentation of lymphoma in patients with SS. Some 
patients present with a predominant nodal involvement with fever, general malaise, splenom-
egaly, and peripheral adenopathies, more commonly in the cervical or supraclavicular regions. 
However, the most frequent type of lymphoma in primary SS affects the salivary glands or 
major parenchymal organs such as the lungs, kidneys, or gastrointestinal tract. Gastrointestinal 
symptoms are nonspecific with vague abdominal pain as the most common presenting symp-
tom in intestinal lymphoma. With respect to pulmonary involvement, Hansen et al.77 described 
pulmonary involvement in 10 out of 50 patients with SS and lymphoma. Pulmonary involve-
ment by lymphoma is more likely to occur in those patients with systemic lymphoma, although 
in some cases, the lungs were the only organs involved. Unusual metabolic presentations 
include hyperuricemic renal failure78 and hypercalcemia. Neurologic symptoms and signs, 
including headache or cranial nerve palsies, may be the presenting features, and they are more 
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commonly associated with high-grade lymphomas. Genitourinary presentations include renal 
mass, ureteral obstruction, testicular mass, ovarian mass, and vaginal bleeding. Other unusual 
sites of lymphoma involvement are thymus, skin, and ocular adnexa (Fig. 5.6).76

The main clinical characteristics of B-cell lymphoma in primary SS were well described 
in a multicenter European study, including 33 patients followed up in nine centers.79 
Lymphadenopathy, skin vasculitis, peripheral nerve involvement, fever, anemia, and lym-
phopenia were observed significantly more frequently than in the general SS population. 
B-cell lymphoma was primarily located in the marginal zone (49%), with a predominantly 
extranodal involvement (79%), mainly in the salivary glands (55%). Patients with lym-
phoma had significantly worse survival rate, with high-to-intermediate grade lymphoma, 
B symptoms (fever, night sweats, and weight loss) and a large tumor diameter (>7 cm) 
being independent risk factors for death.79 Recent reports have used rituximab in SS 
patients with lymphoma.80 The results provide preliminary evidence that rituximab may be 
a worthwhile therapeutic option for indolent B-cell lymphoma in patients with HCV-
related SS, and could be an alternative to aggressive chemotherapy options currently avail-
able. Rituximab may be considered as a safe and effective therapy for indolent B-cell 
lymphoma in elderly patients with SS, either in its primary or HCV-associated form.

Lymphoma tends to occur in a subgroup of SS patients who express special risk factors 
from early on in their disease course. These risk factors include palpable purpura and C4 
hypocomplementemia. This patient subgroup has increased mortality.81-83 The long-term 
risk of lymphoma for patients with primary SS is often estimated to be in the order of 5%.

5.23  
Conclusion

The spectrum of SS extends from sicca syndrome to systemic involvement. Few studies 
have prospectively analyzed the outcome of patients with primary SS, a disease character-
ized by a chronic, insidious evolution. However, some patients with primary SS may 

Fig. 5.6 MALT lymphoma of 
the ocular adnexa



615 Sjögren’s Syndrome: Beyond Sicca Involvement 

 present a complicated evolution of the disease due to the development of vasculitic involve-
ment and the high incidence of lymphoma, which are closely related to a higher risk of 
death. The identification of markers prospectively associated with a poor prognosis could 
play a significant role in identifying those patients requiring a closer follow-up.

The increasing amount of published data on primary SS has contributed to a better 
understanding of the extraglandular expression of the disease and has changed the thera-
peutic management of these patients.84 A wide spectrum of extraglandular features has 
been studied in the last 5 years, with understanding of the involvement of some organs and 
systems being expanded. There are now substantially more data on the outcome of patients 
with primary SS, which indicate that patients with a predominantly extraepithelial expres-
sion (often associated with cryoglobulinemia) should be monitored and managed differ-
ently from patients with a predominantly periepithelial or sicca-limited disease.
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Abstract Systemic sclerosis (SSc) is a multisystem autoimmune rheumatic disease char-
acterized by inflammation, fibrosis, and vasculopathy. SSc has very high morbidity and the 
highest case-specific mortality of any rheumatic disorder with 50% of patients dying or 
developing major internal organ complications within 3 years of diagnosis. The most fre-
quent causes of death are pulmonary and cardiac diseases although severe gastrointestinal 
involvement and renal disease can also develop. In this chapter, we review the clinical 
features, outcome, and management of the major internal organ complications of systemic 
sclerosis.

Keywords Complications • Management • Pulmonary fibrosis • Pulmonary hypertension • 
Renal crisis • Screening • Systemic sclerosis

6.1  
Introduction

Systemic sclerosis (SSc) is a multisystem disease that is associated with inflammation, 
fibrosis, and vasculopathy. It is clinically heterogeneous although certain clinical and 
investigational features are common to the majority of cases. Although some cases are 
relatively mild, there is overall a high frequency of internal organ manifestations, and 
these are responsible for substantial morbidity and mortality. SSc has the highest case-
specific mortality of any of the autoimmune rheumatic diseases. The most frequent 
causes of death are pulmonary and cardiac diseases although severe gastrointestinal 
involvement and renal disease can also develop. The latter was previously the most 
 common cause for SSc-associated death, but outcomes have improved over the past 
30 years.1
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Systemic sclerosis is clinically heterogeneous. All cases manifest Raynaud’s phenom-
enon and most have features of gastroesophageal reflux. There is a variable extent of skin 
involvement, and this forms the basis for classification of SSc cases into one of the two 
major subsets, namely, limited or diffuse disease.2 The key features of each subset are 
indicated in Table 6.1. Prevalence estimates vary depending on the population studied; 
however, it is generally accepted to be 1 per 10,000 individuals. Systemic sclerosis is more 
common in Afro-Caribbeans and in females.

Approximately one fifth of cases of SSc also manifest features of another autoimmune 
rheumatic disease. These are designated as SSc overlap syndromes. The commonest over-
lap feature is myositis, but other cases manifest arthritis, Sjogrens, vasculitis, or inflamma-
tory arthritis. Clinical or serological features of SLE may also be present. These overlap 
features are important because they may be amenable to treatment independent of the SSc 
and also their management may need to be modified to take account of the coexistent SSc.

Immunosuppressive treatments for SSc have often been borrowed from treatment strat-
egies used in other autoimmune diseases such as rheumatoid arthritis and systemic lupus 
erythematosus. Currently, no treatment is proven to be effective in preventing progression 
of disease, reversing fibrosis, or improving long-term outcome. The EULAR Scleroderma 
Trials and Research group (EUSTAR) recently published a set of core recommendations 
for treatment of SSc.3 Cyclophosphamide is recommended for skin disease in diffuse cuta-
neous systemic sclerosis (dcSSc) and for lung fibrosis. Methotrexate can be used in skin 
disease or in patients with features of overlap inflammatory arthritis. Mycophenolate 
mofetil is increasingly being used in skin and lung disease with azathioprine as an alterna-
tive option.4 Other therapies are prescribed for symptom control and will be discussed 
separately with each organ system below (Fig. 6.1).

The benefit of regular screening should not be underestimated. A recent report has 
demonstrated that regular screening has led to better ascertainment of organ-based compli-
cations, with earlier diagnosis and treatment of these complications, contributing to 
increased survival in these patients.5 It is therefore recommended to perform noninvasive 
screening for organ-based complications on an annual basis.

Table 6.1 Key features of the two major subsets of systemic sclerosis
Disease subset
Limited cutaneous systemic sclerosis (lcSSc) Diffuse cutaneous systemic sclerosis (dcSSc)

Distal skin involvement ± face Proximal skin involvement including trunk

Anti-centromere antibody most common 
antibody

Anti-topoisomerase or anti-RNA polymerase 
III most common

Long history of Raynaud’s, can be severe Short history of Raynaud’s

Maximum skin score < 18 Maximum skin score > 18, plateaus/improves 
after 2–3 years

Pulmonary arterial hypertension and 
pulmonary fibrosis associated

Pulmonary fibrosis and renal crisis associated

Other organ involvement more common
lcSSc Limited cutaneous systemic sclerosis, dcSSc diffuse cutaneous systemic sclerosis
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Although the frequency of each of the major internal organ involvements in SSc may 
differ between subsets, any one of the major features can occur in any subset. Despite the 
absence of effective disease-modifying therapy, there has been an improvement in overall 
outcome in SSc and overall survival is now in excess of 85% at 5 years. However, the 
outcome is much poorer if there is severe involvement of internal organs. The purpose of 
this chapter is to review the clinical features, outcome, and management of the major internal 
organ complications of systemic sclerosis.

6.2  
Renal Involvement

6.2.1  
Scleroderma Renal Crisis (SRC)

6.2.1.1  
Frequency

Scleroderma renal crisis affects 5–10% of all scleroderma patients, and is more common 
in females with dcSSc.6 Other renal complications can occur including chronic kidney 
disease and overlap renal vasculitis disorders; however, SRC is the most prominent and is 
discussed below.

Diagnosis of systemic sclerosis

Subset, antibody profile
lcSSc/dcSSc 

Overlap features?
Consider differential diagnoses, minimise

steroids, treat overlap features 

Baseline evaluation
Assess pulmonary, cardiac, renal,

gastrointestinal involvement 

Investigate and treat organ
based complications 

Assess and treat vascular and
skin disease 

Follow-up assessment
3−6 months dcSSc, 6−12 months lcSSc 

Fig. 6.1 Management of systemic sclerosis
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6.2.1.2  
Clinical Features and Risk Factors

Typical features of SRC are new-onset accelerated phase systemic hypertension 
(>150/85 mmHg) and progressive renal impairment with ³30% reduction of estimated 
glomerular filtration rate (eGFR). Other features are headaches, encephalopathy, seizures, 
visual disturbances associated with hypertensive retinopathy, pulmonary edema, pyrexia, 
and general malaise. SRC can occur in the setting of a normal blood pressure, but the blood 
pressure is usually relatively elevated from baseline for that patient. This is uncommon, 
however, and indicates a poorer prognosis. Other factors that indicate poor prognosis are 
intervening pericarditis, myocarditis, and arrhythmias. Renal failure is usual, but occurs 
over days to weeks. Oliguria or anuria is worrying and rare in patients diagnosed and 
treated appropriately.7

DcSSc patients especially in early disease are at greatest risk, with two-thirds of patients 
developing SRC within the first year of diagnosis. LcSSc patients usually develop SRC 
later in the disease process.7,8 Rapidly progressive skin disease is also another risk factor. 
SRC has been linked to steroid therapy especially high-dose steroids, although patients are 
at higher risk even with low-dose steroids compared to controls in some studies.9 Anemia, 
cardiac abnormalities, hormone replacement therapy, and the presence of antibodies to 
RNA polymerase III are also risk factors.10

An important differential diagnosis is renal vasculitis or glomerulonephritis as the treat-
ment for these conditions are different than for SRC. Patients can have overlap features of 
vasculitis or lupus as well as established SSc. Other important differential diagnoses to 
consider are interstitial and tubular nephritis, thrombotic thrombocytopenia purpura, 
 prerenal causes, and acute kidney injury secondary to drugs.

6.2.1.3  
Investigation

Renal function tests show high creatinine and hyper-reninemia, and urinalysis frequently 
demonstrates non-nephrotic proteinuria and hematuria, with granular casts on microscopy. 
Microangiopathic hemolytic anemia (MAHA) and thrombocytopenia are common, but 
severe coagulopathy is rare. Renal biopsy can be helpful, especially if the diagnosis is unclear 
and other differential diagnoses are possible. Cardinal features of SRC on renal biopsy are 
intimal and medial proliferation with luminal narrowing especially in the arcuate arteries, 
fibrinoid necrosis, and thrombosis. Vascular changes are associated with a poorer outcome.7

6.2.1.4  
Management

Early and aggressive management of hypertension is essential to prevent end-organ dam-
age. ACE inhibitors are essential and have dramatically improved outcome in SRC.11 The 
aim of treatment is to gradually reduce blood pressure to a normal level, avoiding episodes 
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of prolonged hypotension which will reduce renal perfusion and cause further acute tubu-
lar necrosis, compounding the problem. Continuous intravenous prostacyclin may also be 
helpful for controlling hypertension and also increasing renal perfusion in the acute hyper-
tensive phase. This should be discontinued when blood pressure is controlled or on initia-
tion of dialysis.

Other antihypertensive agents may be required for adequate blood pressure control. 
Calcium channel blockers and alpha-blockers can be particularly useful in this setting, and 
angiotensin receptor blockers can be added to ACE inhibitors but are usually not sufficient 
when used on their own. Nitrate infusions or labetalol may be required if there is associ-
ated pulmonary edema and plasma exchange can be helpful in the setting of MAHA.

6.2.1.5  
Outcome

Approximately 66% patients with SRC require renal replacement therapy, but 50% of 
these patients will recover sufficient renal function to discontinue dialysis, with median 
time to recovery ~1 year. Renal recovery can occur out to 2 years but is unlikely after 
3 years. Renal transplantation may be considered if dialysis is still required after 2 years, 
but should not be considered before this. Transplant survival is similar in SSc patients to 
those undergoing renal transplant for other reasons.12

In patients requiring dialysis, those with higher blood pressures and serum creatinine 
are most likely to recover sufficient renal function to discontinue dialysis and those pre-
senting with a normotensive SRC, or older age at presentation of SRC are at greatest risk 
of requiring long-term renal replacement therapy.

The routine use of ACE inhibitors has dramatically improved survival in patients with 
SRC. Prior to ACE inhibitors, mortality from SRC was >80% at 1 year; however, mortality 
is estimated in recent cohorts at 24%.11 In spite of this, long-term survival remains poor, 
especially in those patients requiring ongoing renal replacement therapy.

6.2.1.6  
Screening and Prevention

Newly diagnosed SSc patients, those with a history of corticosteroid therapy and those 
with the presence of anti-RNA polymerase III, should be carefully monitored, as these are 
known risk factors for SRC. In these patients, blood pressure should be monitored at 
monthly intervals, with daily self-monitoring introduced if the patient becomes hyperten-
sive and measures taken to improve blood pressure control.

Urinalysis should be routinely performed at clinic visits and significant proteinuria 
should be investigated. Serum creatinine, protein–creatinine ratio, and calculated eGFR 
are helpful to identify patients with impaired renal function, who may need to be more 
carefully monitored.

Prophylactic use of ACE inhibitors has not been proven to prevent SRC and may poten-
tially be associated with a worse outcome, therefore is not advised at present.
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6.2.1.7  
Future Developments and Challenges

Recent studies have reported an association between the endothelin receptor signaling 
system and pathogenesis of SRC, making this an attractive area for future research and 
possibility for new therapies such as endothelin receptor antagonism for SRC.13

6.3  
Lung Involvement

Pulmonary involvement is very common in SSc, with the two major patterns of disease 
being pulmonary fibrosis (PF) and pulmonary vasculopathy leading to pulmonary arterial 
hypertension (PAH). Pulmonary arterial hypertension can also develop as a consequence 
of long-standing pulmonary fibrosis. Pulmonary complications are now the leading cause 
of mortality in systemic sclerosis. Causes of breathlessness in SSc are summarized in 
Table 6.2.

6.3.1  
Pulmonary Fibrosis

6.3.1.1  
Frequency

Pulmonary fibrosis is a major cause of death in systemic sclerosis, occurring in 19% 
patients with systemic sclerosis (35% of deaths attributable to systemic sclerosis).14 Around 
40% of dcSSc patients and 16% lcSSc patients develop clinically significant pulmonary 
fibrosis within 5 years of diagnosis.5 However, mild pulmonary fibrosis is detectable in 

Table 6.2 Causes of dyspnea in systemic sclerosis

• Pulmonary fibrosis (PF)
• Pulmonary hypertension (PAH or PH), right heart failure
• Anemia (GAVE, medications)
• Intercurrent infection
• Bronchiectasis
• Pleural/pericardial effusion
• Pulmonary embolism
• Concomitant ischemic heart disease, congestive cardiac failure
• Other (pneumothorax, neoplasm etc.)
• Deconditioning

PF pulmonary fibrosis, PAH pulmonary arterial hypertension, PH pulmonary hypertension, GAVE 
gastric antral vascular ectasia
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many more SSc patients on HRCT chest. Pulmonary function test abnormalities are also 
extremely common in SSc, even in patients who are asymptomatic and have a normal 
chest radiograph.

6.3.1.2  
Clinical Features and Differential Diagnosis

Early pulmonary fibrosis is often asymptomatic. Clinical features of pulmonary fibrosis 
include dyspnea (initially on exertion, then at rest in later stages), cough, usually non-
productive, chest discomfort/tightness, and fatigue. Clinical signs include crackles on 
auscultation of the chest, usually at the lung bases and signs of pulmonary hypertension 
(if associated) as detailed below. It can often be challenging to identify the cause of 
breathlessness in scleroderma patients as the differential diagnosis can be wide 
(Table 6.2).

6.3.1.3  
Investigation

Pulmonary function tests are an extremely valuable tool in the investigation of breathless-
ness in systemic sclerosis. Reduction in diffusion capacity for carbon monoxide (DLco) is 
an early marker of lung involvement, both PF and PAH. Lung fibrosis causes a restrictive 
pattern on lung function tests; therefore, forced vital capacity (FVC) and total lung capac-
ity are reduced. A pattern of normal lung volumes with a reduced DLco is more suggestive 
of pulmonary vascular disease.

Plain chest radiographs may pick up more severe lung fibrosis but are often normal 
even in symptomatic patients. The introduction of high-resolution CT (HRCT) scanning of 
the chest has improved identification of early lung fibrosis and is very useful for following 
progression of disease. Features of pulmonary fibrosis on HRCT include ill-defined sub-
pleural increased opacification in the posterior lower lobes, more defined ground glass 
shadowing, reticular patterns, traction bronchiectasis, and, occasionally, evidence of hon-
eycombing. HRCT should be performed in both prone and supine positions to exclude 
congestion of fluid in the dependant areas, which can have the same appearance as early 
fibrosis (Fig. 6.2).

Bronchoscopy with bronchoalveolar lavage is not generally useful for diagnosis or 
prognosis unless it is being performed to rule out other causes of dyspnea, such as active 
tuberculosis or neoplastic disease. Histologically, SSc-related lung fibrosis is classified as 
nonspecific interstitial pneumonia or occasionally usual interstitial pneumonia. However, 
lung biopsy is an invasive procedure and not generally helpful for diagnosis and manage-
ment of SSc-related lung fibrosis. Goh et al. have developed a simple staging system using 
a combination of lung function tests and HRCT to separate cases into prognostic groups.15 
This has been very helpful to identify patients at risk of deterioration, who would benefit 
from immunosuppression.
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6.3.1.4  
Management

Early detection of pulmonary fibrosis is paramount as the goal of treatment is to treat 
reversible interstitial lung disease as well as prevent progression of disease. Patients with 
newly diagnosed disease, more severe or progressive disease, tend to respond better to 
treatment.

Mild cases of pulmonary fibrosis, that is, those with <20% lung involvement on HRCT 
and normal pulmonary function tests can be monitored routinely with annual review and 
lung function tests. If there is deterioration in symptoms and/or lung function, a repeat 
HRCT should be performed and treatment initiated if there is worsening of fibrosis.

For moderate or severe lung fibrosis, extent is determined by: >20% involvement on 
HRCT and/or FVC <70% if extent on HRCT cannot be determined.15 There is now evi-
dence from a number of trials that cyclophosphamide has limited benefit in the treatment 
of lung  fibrosis. However, the efficacy of treatment should be carefully balanced with 
known side effects and toxicities. Cyclophosphamide is usually given in pulses monthly in 
a dose of 0.6 mg/m2 intravenously for 6 months as induction treatment and then followed 
by an oral immunosuppressive agent such as mycophenolate mofetil or azathioprine for 
maintenance. Cyclophosphamide can also be given orally, but the toxicity profile is a con-
cern. Other options for moderate lung fibrosis are mycophenolate mofetil and azathioprine 
alone, which have better toxicity profiles and moderate efficacy in small case series; how-
ever, there are little published data on these treatments, but further studies are in the 
pipeline.4,16,17

Low-dose oral steroids are often used in combination with immunosuppressive regimes. 
However, high-dose steroids are not recommended especially in patients carrying the RNA 
polymerase III antibody in view of the potential to trigger a renal crisis.

Lung transplantation may be an option in selected patients with end-stage lung fibrosis 
as the posttransplant outcome in patients with systemic sclerosis is similar to other patients 
undergoing lung transplantation.18

Fig. 6.2 HRCT showing 
basolateral parenchymal 
fibrosis including areas of 
amorphous shadowing likely 
to represent fine fibrosis as 
well as more established 
reticular change. CT pattern 
cannot be used to reliably 
define inflammation and 
extent of disease is emerging 
as the most robust predictor 
of future progression
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6.3.1.5  
Screening and Prevention

The benefits of immunosuppressive treatment are greatest in those with early or less severe 
pulmonary fibrosis, underlining the importance of early diagnosis and treatment. Screening 
with annual review and pulmonary function testing is therefore highly recommended in all 
patients with systemic sclerosis.

6.3.1.6  
Future Developments and Challenges

Other pathways are now being investigated in pulmonary fibrosis associated with SSc with 
a view to identifying new therapeutic targets. Imatinib mesylate, other tyrosine kinase 
inhibitors, and pirfenidone have potent anti-fibrotic effects in vitro; they are also currently 
under investigation.

Lessons learned in idiopathic pulmonary fibrosis (IPF) may also be translatable to SSc-related 
pulmonary fibrosis. N-acetylcysteine has been found to be beneficial in patients with IPF, but there 
is no published evidence at present in systemic sclerosis–related pulmonary fibrosis.19 A clinical 
trial involving bosentan, an endothelin receptor antagonist, showed a trend to efficacy of this med-
ication in IPF,20 but did not show significant efficacy in patients with SSc-related PF.21 Bosentan 
may still be helpful in patients with progressive disease and requires further investigation.

6.3.2  
Pulmonary Hypertension

6.3.2.1  
Types of PH in SSc

Pulmonary hypertension (PH) is defined as mean pulmonary arterial pressure (mPAP) 
³25 mmHg at rest assessed by right heart catheterization (RHC). Pulmonary arterial hyper-
tension (PAH) is the presence of precapillary PH not due to other causes of precapillary PH 
(lung diseases etc.) and is defined as mPAP ³25 mmHg at rest with pulmonary capillary 
wedge pressure £15 mmHg.

Although PAH is the most common type of PH in SSc, PH due to lung fibrosis and also 
due to systolic or diastolic dysfunction or valve disease is not uncommon. Chronic throm-
boembolic PH can also occur, especially in patients with overlap features such as SLE.

6.3.2.2  
Brief Review of Classification and Diagnosis

Initial classification criteria for PH provided only two categories: primary or secondary 
PH. However, due to further understanding of the pathophysiology of PH, the most recent 
classification groups together diseases that share similarities in pathophysiological mecha-
nisms and clinical presentations (Table 6.3).22,23
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6.3.2.3  
Frequency

The prevalence of PAH in SSc is estimated to be 10–15%, more common in the lcSSc 
subtype. PAH is a leading cause of mortality and is responsible for 14% of deaths overall 
(26% deaths attributable to SSc).14

6.3.2.4  
Clinical Features and Differential Diagnosis

Many patients are asymptomatic until late into the course. The commonest symptom is 
dyspnea on exertion and fatigue, with chest pain and syncope occurring less often. Cough, 
if present, is suggestive of associated pulmonary fibrosis. Clinical signs include right 
 ventricular heave, loud second heart sound, and raised jugular venous pressure. Bibasilar 
crackles, hepatomegaly, or peripheral edema may be present if there is associated pulmo-
nary fibrosis or congestive heart failure. The differential diagnosis is similar to that 
 mentioned for pulmonary fibrosis above (Table 6.2).

6.3.2.5  
Investigation

The 6-minute walking distance (6MWD) is a useful noninvasive test that gives an idea of 
exercise tolerance and can be measured serially to monitor progression of disease. The 
World Health Organisation/ New York Heart Association Functional Class (WHO/NYHA 
FC) is a grading system from I to IV indicating worsening grades of exercise tolerance 
which is also helpful for evaluating disease progression and prognosis. Advanced PAH is 
correlated to NYHA FC III and IV.

Electrocardiography (ECG) may show right ventricular hypertrophy and strain, right 
axis deviation, and right atrial enlargement. Some patients may have arrhythmias, such as 
atrial flutter or fibrillation. Chest radiograph may demonstrate right atrial or ventricular 
enlargement, signs of associated lung fibrosis or pulmonary edema but in early stages, is 
often normal. NT-pro-BNP is a blood test available in many centers and is a measure of 
right atrial strain. In studies, elevated levels correlate with hemodynamic measures of PAH 
on RHC and higher levels are associated with a poorer prognosis.24 NT-pro-BNP can also 
be used to follow response to treatment.

Patients with PAH typically have reduced DLco with preserved lung volumes on lung 
function testing. This can be the earliest indicator that the patient may be developing PAH. 
Arterial blood gases may show reduced carbon dioxide due to hyperventilation. If there is 
hypoxia, there may be associated Chronic obstructive pulmonary disease (COPD) or asthma. 
Hypoxia can also occur in late stages of disease. If pulmonary fibrosis is suspected, a HRCT 
should be performed. A ventilation/ perfusion scan (V/Q) or CT pulmonary angiogram 
(CTPA) may also be required to exclude pulmonary emboli, which is also associated with 
PAH and amenable to treatment. The V/Q has higher sensitivity and specificity than CTPA.
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Doppler echocardiography is helpful in identifying patients who may be developing 
PAH. The systolic PAP is estimated using the peak velocity jet of tricuspid regurgitation. 
If there is little/no tricuspid regurgitation, it is not possible to measure systolic  
PAP;  however, contrast echocardiography with agitated saline (if available) may be  
used in this instance. Echocardiography is operator and patient dependant and unfortu-
nately  overestimation or underestimation of PAP is common. Other echocardiographic  
findings may also aid in diagnosis, such as increased right atrial or right ventricular 
 dimensions, increased right ventricular wall thickness, and dilated main pulmonary 
artery.

Cardiac magnetic resonance imaging (MRI) is helpful for providing further structural 
and functional information about the right ventricle, in addition to identifying myocardial 
fibrosis. It can also be used for hemodynamics especially in follow-up.

Right heart catheterization (RHC) is essential for diagnosis and invaluable for follow-
up of patients with PAH. Although an invasive test, it has low morbidity and mortality 
when performed in specialist centers. Hemodynamic variables that must be measured 
include PAP (systolic, diastolic, and mean), pulmonary capillary wedge pressure, right 
atrial and right ventricular pressures, cardiac output and oxygen saturations (to calculate 
peripheral vascular resistance). Left heart catheterization and coronary angiography may 
also be required if there is a suspicion of left heart disease. The vasoreactivity test is not 
recommended for SSc patients.

6.3.2.6  
Management

With major advances in the understanding of pathophysiological mechanisms behind PAH 
in the past 10 years, there are now a number of therapeutic approaches based on these 
mechanisms (Table 6.4). However, despite advances in treatment, PAH associated with 
SSc has a worse prognosis compared to idiopathic PAH. For this reason, the treatment of 
SSc-associated PAH remains a major unmet medical need.

Treatment options for PAH include phosphodiesterase type 5(PDE-5) inhibitors, 
endothelin receptor antagonists (ERA), and prostacyclin derivatives. PDE-5 inhibitor or 
ERA monotherapy is the treatment of choice initially, followed by switching treatments or 
combination therapy. Other options include the prostacyclin analogues, either inhaled, 
subcutaneous, or by continuous intravenous infusion if there is further progression. 
Combination therapy is an attractive option considering that the available medications 
target different pathways. However, supportive evidence for the use of combination ther-
apy is, as yet, lacking. All of the available medications are best prescribed and monitored 
in specialist centers. Recently, Barst et al. have published evidence-based guidelines for 
treatment of PAH.25

Oxygen therapy may be helpful in patients with hypoxia. Other supportive therapies are 
often used if there are no contraindications, such as diuretics, oral anticoagulation, and 
digoxin. Treatment of concurrent lung fibrosis with immunosuppression may be very 
 helpful especially in the setting of overlap connective tissue diseases.
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6.3.2.7  
Screening and Prevention

As PAH is usually asymptomatic until late into the course of disease, the aim of screening 
is to identify and treat patients as early as possible, to improve quality of life and prognosis. 
Annual review with electrocardiogram, echocardiogram, and pulmonary function testing 
is therefore recommended, with early referral to a specialist center for RHC in those 
patients suspected to have PAH. Additionally, 6-min walking distance and NT-pro-BNP 
can be helpful in monitoring patients with established PAH.

6.3.2.8  
Future Developments and Challenges

Clinical trials on combination therapy and long-term follow-up of early PAH patients are 
currently underway. These will provide further information on the impact of combination 
treatment and early monotherapy on morbidity and mortality. As with pulmonary fibrosis, 
imatinib mesylate is also currently in trials for PAH. Standardization of screening  programs 
is also paramount to identify PAH as early as possible.

6.4  
Gastrointestinal Involvement

The gastrointestinal (GI) tract is the organ system most commonly involved and often the 
first system to be involved in SSc. The same pathophysiology of inflammation, fibrosis, 
and vascular dysfunction typical of SSc can occur in any part of the GI tract.26,27

6.4.1  
Clinical Features and Differential Diagnosis

Symptoms of GI involvement are nonspecific, and other causes should be considered and 
excluded. Malignancy should be excluded in patients with unexplained anemia or weight 
loss, and abdominal pain should be thoroughly investigated in the absence of an obvious 
cause. In a recent study, 97% patients reported symptoms at least once a week, while 15% 
patients reported daily symptoms and only 3% patients had no symptoms at all. Distension 
and reflux were the most common symptoms.28

6.4.1.1  
Gastroesophageal Reflux and Stricture

Gastroesophageal reflux disease is extremely common, with up to 90% SSc patients report-
ing some degree of reflux. Some patients may have asymptomatic reflux. In extreme cases, 
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there may be associated esophageal erosion, esophagitis, Barrett’s esophagus, bleeding, or 
stricture. Associated symptoms include heartburn especially in supine position, dysphagia, 
anorexia, nausea, regurgitation, vomiting, and weight loss. Significant reflux can also 
cause chemical pneumonitis, worsening pulmonary fibrosis, and is a relative contraindica-
tion to lung transplantation.

6.4.1.2 
 GAVE, GI Bleeding and Other Gastric Problems

Gastric antral vascular ectasia (GAVE) or watermelon stomach (named for the endoscopic 
appearance) is an important cause of chronic iron deficiency anemia and sometimes frank 
hemorrhage. Telangiectasia in other parts of the bowel is common and may bleed leading 
to anemia. SSc patients may also have comorbid peptic ulcer disease or hiatus hernia. 
Delayed gastric emptying can cause early satiety, food intolerance, bloating, severe  nausea, 
vomiting, and may worsen reflux (Fig. 6.3).

6.4.1.3 
 Pseudo-Obstruction

Hypomotility of the small intestine may cause intestinal dilatation, ileus, and pseudo-
obstruction. Clinical features include abdominal discomfort or pain, distension, food 
 intolerance, nausea, and vomiting. These episodes can be recurrent and difficult to treat. 
Complete bowel obstruction is rare. Electrolyte disturbances such as low magnesium, 

Fig. 6.3 Gastric antral 
vascular ectasia (GAVE) is a 
common finding in systemic 
sclerosis and most often 
associates with the active 
stage of the diffuse 
cutaneous subset. Recurrent 
anemia is the typical clinical 
manifestation, and treatment 
using YAG laser or Argon 
plasma photocoagulation can 
be effective
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potassium, or calcium can contribute to episodes of pseudo-obstruction. Ileus is also often 
prolonged after laparotomy, and intestinal stasis may be a problem after contrast studies of 
the bowel using barium contrast agents.

6.4.1.4 
 Diarrhea/Malabsorption/Pancreatic Insufficiency

Diarrhea is seen in about 50% of patients and is usually a consequence of bowel hypomotility 
causing stagnation of intestinal contents and small bowel bacterial overgrowth. It can also 
be associated with bloating, flatulence, vomiting, and abdominal discomfort and distension. 
Bacterial overgrowth can lead to malabsorption and weight loss. Malabsorption can be 
compounded by relative pancreatic insufficiency. Other important differential diagnoses or 
comorbidities, such as celiac disease and primary biliary cirrhosis, should be excluded. 
Both of these diseases are autoimmune and more common in patients with SSc.

6.4.1.5 
 Constipation/Volvulus

Colonic hypomotility can lead to constipation, seen in up to 50% of patients. Many patients 
have alternating bowel habit, which can be extremely difficult to treat or find a balance 
between diarrhea and constipation. Chronic constipation may lead to sigmoid volvulus and 
acute bowel obstruction.

6.4.1.6 
 Anorectal Disease

Anorectal disease is common and very distressing for the patient. Symptoms include loss 
of anal sensation, rectal prolapse, and fecal incontinence. Incontinence has a huge impact 
on the social and emotional well-being of the patient. These symptoms can also be com-
pounded with diarrhea from bacterial overgrowth causing stress or urge incontinence.

6.4.2 
 Investigation

Routine blood tests should be performed especially in patients with profuse diarrhea or 
vomiting, to ensure electrolytes are within normal limits and to rule out severe anemia in 
GAVE. Celiac screen and autoantibody profile including anti-mitochondrial and anti-
smooth muscle antibody should be performed to exclude celiac disease and primary biliary 
cirrhosis.

Upper GI symptoms should be investigated with upper GI endoscopy and barium swal-
low. Esophageal manometry and pH monitoring may also be helpful if available. Barium 
follow-through may show characteristic changes such as “stack of coins” sign. Hydrogen 
breath testing can be helpful to identify patients who have bacterial overgrowth.
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Colonoscopy/sigmoidoscopy or CT colonoscopy can be helpful to identify colonic or 
anorectal disease and to exclude other causes of symptoms such as malignancy and diver-
ticulosis. Anorectal disease can be investigated using anorectal manometry and ultrasound 
to document sphincter pressure and identify anatomical tears that may be amenable to 
surgical repair.

6.4.3 
 Management

Proton pump inhibitors are the mainstay of treatment for reflux symptoms. Increased doses 
may be required for symptomatic relief. In severe cases, the addition of a H2 blocker at 
night such as ranitidine may be helpful. Dietary modification is also important with avoid-
ance of spicy foods and late eating patterns. Prokinetic agents such as domperidone, eryth-
romycin, and metoclopramide are the treatment of choice for dysphagia, and esophageal 
candidiasis should be identified and treated with antifungal agents. Endoscopic balloon 
dilatation is useful for esophageal strictures.

Bleeding from GAVE is often amenable to laser photocoagulation therapy, but may 
need to be performed at regular intervals with screening endoscopies to monitor progress. 
Blood transfusions and oral iron supplementation may be needed. Prokinetic agents may 
be helpful for delayed gastric emptying to increase transit time.

Pseudo-obstruction should be managed conservatively by avoiding oral feeding and 
letting the bowel rest, nasogastric tube suction, and intravenous fluids. Surgery should be 
avoided as outcome is usually very poor.

Cyclical antibiotics are helpful for bacterial overgrowth; however, resistance to the anti-
biotics can occur. Pancreatic enzyme supplementation is used if pancreatic insufficiency is 
suspected. Dietary modification to include a low residue diet and exclude complex carbo-
hydrates is recommended in some patients. In severe malabsorption, it may be necessary  
to consider nasogastric or percutaneous endoscopic gastrostomy/jejunostomy feeding or 
even in extreme cases, total parenteral nutrition. Some patients may require percutaneous 
gastrostomy for bowel decompression if there is recurrent pseudo-obstruction.

Constipation is treated primarily with stool bulking agents and stool softeners although 
prolonged use of laxatives should be avoided. Loperamide can be used in patients with 
diarrhea in combination with antibiotics if bacterial overgrowth is suspected. Probiotics 
can also be helpful in some cases. Pelvic floor exercises and biofeedback are used for 
anorectal disease. In severe cases, sacral nerve stimulation may be beneficial. Defunctioning 
colostomy is a last resort.

6.4.4 
 Outcome

GI disease is a leading cause of morbidity and mortality in SSc patients. Several case series 
have linked severe GI disease to cardiac disease in SSc, possibly from electrolyte  abnormalities. 
Severe GI disease with malnutrition can be very difficult to treat and is often progressive.
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6.4.5 
 Screening and Prevention

New SSc patients should be screened for the presence of GI symptoms, with barium swal-
low and/or endoscopy for further evaluation if needed. The management of patients with 
established SSc should include regular monitoring for development and progression of GI 
symptoms with early referral for specialist treatment.

6.4.6 
 Future Developments and Challenges

Patients with recurrent intestinal pseudo-obstruction may benefit from octreotide therapy; 
however, studies are presently lacking.29 Octreotide is expensive and can be associated 
with major adverse effects such as bowel perforation; therefore, cautious use is advised.

6.5 
 Cardiac Involvement

SSc can affect all structures of the heart causing pericardial effusion, valve abnormalities, 
arrhythmias, conduction defects, myocardial fibrosis, myocarditis, hypertrophy or isch-
emia and heart failure.30

6.5.1 
 Frequency

Cardiac abnormalities are very common (up to 75% patients with SSc) and often asymp-
tomatic. Hemodynamically insignificant pericardial effusion is found in up to 35% of 
patients. Fourteen percent of all deaths in a recent study were attributable to myocardial 
causes with almost half of these due to arrhythmia.14

6.5.2 
 Clinical Features and Differential Diagnosis

Symptoms include dyspnea on exertion, paroxysmal nocturnal dyspnea, orthopnea, pedal 
edema, ascites, chest pain, and palpitation. One symptom or a combination of symptoms 
may be present, depending on the underlying cause. Syncope and sudden cardiac death can 
occur in patients with pulmonary arterial hypertension or left heart disease. Myocardial 
fibrosis is a hallmark feature of systemic sclerosis. It tends to occur later in the course of 
disease and can lead to systolic or diastolic dysfunction. It can remain subclinical for a 
long time before presenting with some of the symptoms mentioned above.
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6.5.3 
 Investigation

Acute phase proteins, creatinine kinase, and troponin levels are often elevated in inflam-
matory cardiac disease but may be normal. N terminal pro-BNP can be elevated in cardiac 
congestion. Electrolyte  abnormalities need to be identified and corrected. Electrocar-
diography identifies patients with conduction abnormalities or arrhythmia while a 24-hour 
electrocardiographic monitor may be required to pick up paroxysmal arrhythmias.

Chest radiographs may demonstrate cardiomegaly, right or left ventricular enlargement, 
signs of pulmonary edema (upper lobe diversion, basal shadowing), pulmonary hyperten-
sion (vascular pruning), or globular heart indicating a pericardial effusion. Echocardiography 
is useful for identifying valvular heart disease and ventricular wall hypokinesis, estimating 
systolic function and pulmonary arterial pressure and demonstrating pericardial effusion 
with or without tamponade.

Cardiac MRI and myocardial perfusion scans are helpful imaging modalities to identify 
myocardial fibrosis and hypoperfusion. Right and left heart catheterization is the gold stan-
dard test to identify pulmonary hypertension and ischemic heart disease, respectively.31

6.5.4 
 Management

There are no studies on specific treatments for systemic sclerosis–related cardiac disease. 
Early identification and management of pulmonary hypertension has already been discussed 
above. Tight control of blood pressure to prevent further damage is important. Current stan-
dard management of left heart disease is advised with ACE inhibition and beta-blockade if 
tolerated and diuretics for diastolic dysfunction as appropriate. Acute cardiac myositis is 
treated with immunosuppression such as cyclophosphamide or if less severe, MMF or aza-
thioprine may be appropriate alternatives.4 Implantable defibrillators may be necessary 
especially in ventricular arrhythmias or in patients with poor systolic function.

6.5.5 
 Screening and Prevention

Full history, examination, and ECG should be performed at baseline and at annual review. 
New symptoms should be investigated and referral to a cardiologist if cardiac involvement 
is suspected.

6.6 
 Severe Skin Disease

Skin disease is a hallmark feature of SSc. Although major internal organ involvement in 
SSc is a major cause of morbidity and mortality, skin involvement can also be associated 
with severe disability. The severity and extent of skin involvement correlates to internal 
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organ involvement.32 Skin inflammation causes edema, pruritis, hypo-/hyper-pigmenta-
tion, and shiny inflamed skin resulting in skin thickening and fibrosis. Skin sclerosis can 
lead to joint contractures and loss of function. Localized ischemia of finger tips and across 
joint contractures results in ulcers. These ulcers are slowly healing and may be compli-
cated by bacterial infection. Severe vasculopathy can lead to digital gangrene with sepsis 
and auto-amputation (Fig. 6.4).

Calcinosis can occur on weight-bearing areas or on the hands or other essential areas 
which interfere with function and activities of daily living. Calcinotic deposits can also be 
complicated by bacterial infection necessitating recurrent courses of antibiotics. 
Debridement can be difficult, and deposits tend to recur.

6.7 
 Conclusions

Although the major internal organ complications of SSc have been discussed separately, it 
is important to remember that they most often occur in combination and that the treatment 
of one manifestation may have to take account of other complications. Some general 

a

b

Fig. 6.4 Ischemic digital 
vasculopathy is common in 
both subsets of SSc and 
underlies important 
complications including 
fingertip digital ulceration 
(a), critical ischemia and 
gangrene (b). Auto-
amputation of nonviable 
tissue often leads to a better 
cosmetic and functional 
outcome than surgical 
intervention
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 problems such as medication absorption or tolerability are important. In addition, some 
discrete complications may impact the outcome of each other (PH and PF). There are clini-
cal and functional links – gut and heart, electrolyte disturbances. Steroids may precipitate 
renal crisis. Some therapeutic approaches may benefit multiple systems. Finally, there is 
often interplay and undercurrent illness may be poorly tolerated – infection, fluid shifts, 
and acidosis with cardiac and other disease.

Some therapies, such as stem cell transplantation, are not feasible if there is major inter-
nal organ disease and this is a challenge despite emerging evidence of benefit for skin, 
 function and possible other manifestations of SSc.
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Vasculitic Emergencies in Patients  
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Abstract Takayasu arteritis (TAK) and giant cell arteritis (GCA) are chronic,  idiopathic 
inflammatory diseases preferentially affecting the large arteries. Both TAK and  
GCA can lead to organ- or life-threatening manifestations at any point during the 
 disease course. Awareness of the potentially serious complications of these disorders  
is the first step toward prevention, early detection, and successful treatment of these 
conditions.

Keywords Giant cell arteritis • Large-vessel vasculitis • Takayasu arteritis • Temporal 
arteritis

7.1 
 Introduction

The primary large-vessel vasculitides, Takayasu arteritis (TAK) and giant cell arteritis 
(GCA), are chronic, idiopathic inflammatory diseases preferentially affecting the large 
arteries. Although there is significant overlap in the signs, symptoms, and vascular mani-
festations of these disorders, they have traditionally been distinguished by age and the 
presence or absence of cranial symptoms. Both TAK and GCA can lead to organ- or life-
threatening manifestations at any point during the disease course. Awareness of the poten-
tially serious complications of these disorders is the first step toward prevention, early 
detection, and successful treatment of these conditions.
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7.2 
 Takayasu Arteritis

Takayasu arteritis (TAK) is a rare form of vasculitis, with a reported incidence in the 
United States (Olmsted County, Minnesota) of 2.6 cases/million/year.1 Although initially 
thought to be a disease primarily of young women from the Far East, TAK has been identi-
fied in both men (10–20%) and women worldwide. The mean age of affected persons in 
most reports is approximately 25 years. Over 85% of large-vessel lesions in TAK are 
stenotic, resulting in organ and tissue ischemia, which leads to the majority of disease-
associated morbidity.2-4 About 15–27% of lesions are aneurysms. The diagnosis of TAK is 
frequently delayed. This is most striking in children compared to adults, given the rarity of 
serious vascular diseases in youth.3,4 Patients may not be symptomatic at disease onset, or 
only have nonspecific constitutional symptoms (<50%). Because the majority of patients 
lack systemic inflammatory symptoms at initial presentation, TAK should be included in 
the differential diagnosis of any young individual with vascular symptoms. The appropri-
ate diagnostic evaluation often does not occur until a clinician becomes inclined to check 
symmetry of pulses or blood pressure or listen for bruits in a patient with regional ischemic 
symptoms.

Any tissue or organ is vulnerable to ischemic injury in TAK. Vascular stenosis is fre-
quently slow and progressive, which can allow for enhancement of collateral circulation. 
Hence, not all stenotic lesions lead to end-organ damage or symptoms. If asymptomatic 
inflammatory stenotic lesions are compromised further by other factors, such as thrombo-
sis, or focal atheromatous change as may occur in sites of turbulent flow, critical ischemia 
and subsequent damage may occur.

Hypertension (HTN) frequently contributes to emergent complications. In the USA, about 
20–30% of patients present with HTN, but outside of the USA, 50–75% may present with 
HTN.2 In many patients, HTN results from stenotic disease of the suprarenal abdominal aorta 
and/or renal arteries, causing reduction in renal blood flow and a high renin state (Fig. 7.1). 

Fig. 7.1 Renal artery stenosis 
in a patient with Takayasu 
arteritis
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Upper extremity artery stenoses (subclavian and or innominate) are very common (>90% 
unilateral and >40% bilateral in some series). It is critical for the physician to recognize 
that this usually leads to inaccurate peripheral cuff blood pressure measurements. The 
dampening of aortic pressure traveling through large-vessel stenoses may cause central 
HTN to remain undiagnosed and untreated. The resultant presenting event may be conges-
tive heart failure (CHF), renal failure, or stroke. In patients with bilateral upper extremity 
disease, lower extremity blood pressures may more accurately reflect true central aortic 
arch pressures if flow from the arch to the legs is not interrupted (Fig. 7.2). In patients with 
bilateral upper extremity disease who also have stenotic aortic or bilateral lower extremity 
arterial stenoses, central arterial pressure measurements should be obtained directly using 
intravascular pressure transducer catheters to determine whether cuff peripheral blood 
pressure measurements are an accurate surrogate of central aortic pressure. In the setting 
of severe central hypertension and no available accurate peripheral site for BP monitoring, 
consideration should be given to bypass procedures to enable effective monitoring and 
treatment of this life-threatening complication.

7.2.1 
 Cerebrovascular Emergencies in Takayasu’s Arteritis

Ischemic cerebrovascular disease, such as transient ischemic attack (TIA) or stroke 
(CVA), occurs in patients with TAK. The reported incidence of TIA in TAK is about 
3–7%, and that for CVA is 5–15%.2-5 Hemorrhagic stroke can also occur in the setting 

Fig. 7.2 Bilateral subclavian stenosis in a patient 
with Takayasu arteritis
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of uncontrolled HTN. Signs and symptoms of cerebrovascular disease are variable, 
based on anatomic regions affected. The most commonly affected vessels associated 
with CVA are the carotid arteries. Confirmation of suspected vascular lesions is 
achieved by brain imaging, including angiographic modalities (catheter-directed/ 
invasive MR or CT).

Patients who require intervention for arterial occlusion with thrombolysis, stenting, or 
endarterectomy are at risk for cerebral reperfusion syndrome. This is characterized by the 
onset of headache (usually ipsilateral), seizure (focal or generalized), and neurologic 
defects (generally contralateral, may be worsening of previous defect) and may occur 
immediately following revascularization but as late as 1 month following intervention.6,7 
The most common factor contributing to cerebral reperfusion syndrome is hypertension, 
which should be vigilantly monitored for, even in patients who are initially normotensive, 
and treated when identified.

7.2.2 
 Cardiac Emergencies in Takayasu’s Arteritis

Only about 5% report angina at first presentation and about 10% of patients with TAK 
have ischemic heart disease during the course of their illness.2,3,8 This is important for both 
patients and providers to be aware of, especially in this young, predominantly female 
patient population who would otherwise be felt to have minimal cardiovascular disease 
risk. Signs and symptoms and evaluation of ischemic heart disease in TAK are the same as 
in the general population.

Congestive heart failure (CHF) has been documented in up to 20% of TAK patients, 
and may occur from either obstructive coronary artery disease, but more often results 
from uncontrolled hypertension or aortic insufficiency.2,3,5 Determining whether one or 
more of these factors is involved is critical to identifying treatment options. This evalu-
ation usually includes vascular imaging and if there is any question about the reliability 
of peripheral cuff pressures, would favor invasive angiography with intravascular pres-
sure recordings. Coronary imaging would be included if ischemia was thought to be a 
factor in CHF.

7.2.3 
 Abdominal Emergencies in Takayasu’s Arteritis

Although mesenteric artery involvement is common in TAK, occurring in up to 40% of 
patients, the rich collateral flow within the mesentery makes visceral ischemia much less 
common than the frequency of involved sites.9 In fact, lesions of just one and sometimes 
even two vessels may be clinically silent.9 Patients with critical narrowing of the mesen-
teric arteries may present with insidious or acute abdominal pain, nausea, vomiting, 
 gastrointestinal bleeding, or postprandial pain. The definition of anatomic etiology of mes-
enteric ischemia requires vascular imaging studies.
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7.2.4 
 Treating Emergent Conditions in TAK

The conditions detailed above are treated the same way in TAK patients as they would be 
in the general population, with a few additional considerations. Although it is preferable 
that TAK patients requiring vascular flow restoration interventions receive them in the set-
ting of quiescent disease, in emergent situations, interventions often cannot be delayed. If 
vascular interventions are required, it has been demonstrated that arterial bypass, espe-
cially with autologous donor vessels (e.g., saphenous vein if size-match is appropriate), is 
more likely to lead to sustained vessel patency than angioplasty with or without stenting. 
Patients who are determined to have active disease should be treated with immunosuppres-
sive (corticosteroid with or without a second agent) therapy in addition to having vascular 
reconstitution. Patients who had been receiving chronic corticosteroid therapy may experi-
ence adrenal insufficiency during acute illness. If it occurs, administration of “stress-dose” 
steroids (i.e., hydrocortisone 50–100 mg IV every 8 h) would be required.

7.3 
 Giant Cell Arteritis

In contrast to the rarity of TAK, GCA is the most common form of vasculitis in European 
and North American persons over 50 years of age. The incidence and prevalence varies 
based on geography. In general, GCA is more common in the most Northern latitudes. 
Incidence has been reported in the range of <1 (Israel)-56 (Norway)/100,000/year and 
prevalence as high as 223/100,000.10-14

GCA is characterized by granulomatous inflammation of the aorta and its primary 
branches, most frequently affecting the extracranial branches of the carotid artery. However, 
with the advent of less invasive, more frequently utilized vascular imaging studies, the 
prevalence of other large-artery involvement in GCA is becoming better appreciated. In 
one US cohort, 62% of GCA patients undergoing vascular imaging studies were found to 
have anatomic changes in large arteries, most frequently of the aorta (65%) and subclavian 
arteries (37%).2 This data is an indirect confirmation of the postmortem studies of Ostberg, 
which revealed 100% of patients having histopathologic features of large-vessel disease.15 
It is likely, given the age of affected patients with GCA, that signs and symptoms of vas-
cular claudication associated with large-vessel involvement are often presumed to be sec-
ondary to atherosclerotic vascular disease and hence underdiagnosed. As with TAK, GCA 
may be a challenging diagnosis, given the many symptoms that patients can present. 
Patients may demonstrate acute onset of “classic” symptoms, such as headache (60–90%), 
limb girdle myalgias (polymyalgia rheumatica, 30–50%), jaw claudication (30–70%), and 
scalp tenderness (40–70%). Others may present with only nonspecific constitutional symp-
toms (20–50%), In the course of illness, the most feared complications are blindness 
(5–40%) and stroke (0–10%). The variations in range of reported complications no doubt 
reflect subspecialty referral bias. Ophthalmologists are most likely to have patients with 
GCA referred because of visual symptoms, whereas generalists and rheumatologists will 
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see a broader range of presentations. In addition to symptoms from ischemia, aneurysm 
formation, especially of the thoracic aorta (15–25% of large series), can be associated with 
rupture or dissection, a dreaded complication that occurs in about half of this subset. This 
urges careful repeated examination for aortic regurgitant murmurs and thoracic bruits.

7.3.1 
 Visual Loss: An Ophthalmologic Emergency in GCA

One of the most feared complications of GCA is visual loss, which occurs in 5–58% of 
patients.6,10,16,17 The effects of corticosteroids have been striking. Most modern series report 
only 5–15% frequency of blindness. When initially used, corticosteroids reversed visual 
symptoms in 35% of patients in whom treatment was provided shortly after the onset of 
symptoms. Once chronic corticosteroid therapy has been started, blindness is an infrequent 
complication of GCA (<10%) and may be more related to critical fixed stenoses than 
active disease.18 Acute visual loss most frequently results from anterior ischemic optic 
neuropathy (AION), and can manifest as an initial presenting symptom of GCA, or more 
insidiously, with blurred vision that gradually progresses to blindness. In addition to AION, 
visual loss may occur from central retinal artery occlusion or occipital CVA. Other visual 
manifestations of GCA include scotoma, diplopia, and amaurosis fugax. Patients may have 
unilateral or bilateral symptoms, which may be transient or permanent. The strongest pre-
dictive factors for visual loss are prior transient visual loss and stroke (relative risk 6.35 
and 7.65, respectively).19 Treatment of visual symptoms within 24 h markedly enhanced 
likelihood of visual improvement compared to patients not treated promptly. Treatment 
more than 48 h after onset of visual symptoms was not associated with any improvement.20 
Consequently, most authorities would advise to err on the side of overtreatment in elderly 
patients for whom the cause of acute visual loss is uncertain, but suspected to possibly be 
due to GCA. Other cohort studies examining risk factors for visual loss in GCA have 
found that the absence of systemic symptoms and lower sedimentation rates and C-reactive 
protein levels are associated with increased risk of blindness and other ischemic complica-
tions.16,19 However, not all investigators have reproduced these observations.

Ophthalmologic examination is an essential part of the evaluation of all patients with 
GCA. This can help establish the etiology of visual symptoms, but also may identify other 
causes of visual disturbances that may not be related to vasculitis, e.g., glucocorticoid-
induced or -aggravated glaucoma, central serous retinopathy, and cataracts. Imaging of the 
brain and vessels can identify stroke associated with visual loss.

Patients presenting with visual loss are treated with high-dose corticosteroid therapy, 
usually intravenous pulse therapy with the equivalent of 1 g of methylprednisolone daily 
for about 3 days, followed by 1 mg/kg of prednisone (or equivalent) daily.

7.3.2 
 Cerebrovascular Emergencies in GCA

TIA and CVA are relatively uncommon complication of GCA, occurring in about 0–10% 
of patients.21-26 CVA is most frequent in patients with active disease, and may occur as the 
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initial presentation of GCA. The majority of CVAs involve the stenosis or occlusion of the 
carotid and less often vertebral arteries. Vertebrobasilar CVA occurs more frequently in 
patients with GCA than in an age-matched non-GCA population. Less often, CVA is 
caused by thromboembolism or thrombus extension from a damaged artery. A study of 287 
patients with GCA who presented with CVA at the time of disease diagnosis found that 
patients with hypertension, smoking history, and those with permanent visual loss had an 
increased risk of CVA.27

If active disease is identified, high-dose glucocorticoid therapy should be initiated. In 
patients who present with CVA in whom there is a moderate to high suspicion for GCA, 
glucocorticoid therapy should be initiated and a temporal artery biopsy obtained as soon as 
possible. The likelihood of a diagnostic biopsy diminishes the longer patients are treated 
with steroids.

7.3.3 
 Aortic Aneurysm and Dissection in GCA

With increasing use of large-vessel imaging (especially MRA and MRI) in GCA, there 
has been greater appreciation for the risk of aortic aneurysm (thoracic >>> abdomi-
nal).28-31 An inception cohort of GCA patients from the Mayo Clinic demonstrated a 
marked increase in mortality in patients with thoracic aortic dissection, with a median 
survival after diagnosis of only 1.1 years; this speaks about the serious nature of this 
comorbidity.29

GCA patients with thoracic aortic aneurysm often are asymptomatic, but may mani-
fest with chest or back pain, usually from impingement on surrounding structures. In 
patients with ascending or arch aneurysm with mediastinal invasion, hoarseness from 
laryngeal or vagal nerve compression can occur, as can dyspnea, dysphagia, or superior 
vena cava syndrome from local structural compromise. Signs and symptoms of aortic 
dissection include severe pain in the chest or back, frequently described as “tearing,” 
hypotension, CHF, acute CVA, or MI. Pericardial tamponade may occur with rupture 
into the pericardial space, and pleural effusion or hemothorax with rupture into the pleu-
ral space. Patients may demonstrate pulse and/or blood pressure inequality between 
upper extremities, or the murmur of aortic insufficiency. Reported risk factors for aortic 
aneurysm and/or dissection in GCA include hyperlipidemia, history of coronary artery 
disease, and hypertension.29-31

Aortic aneurysm or dissection is diagnosed by imaging studies. Computed tomography 
scanning of the chest is frequently used, because of both availability and rapidity. 
Multiplane transesophageal echocardiography and MR imaging also are utilized in the 
evaluation of suspected aortic aneurysm or dissection, albeit less frequently, because of the 
lack of availability of the technology or trained personnel for interpretation of the study. 
Chest radiography may demonstrate widening of the mediastinum, displaced aortic calci-
fication, or pleural effusion, but has inadequate sensitivity to be used alone for diagnosis.

Acute aortic dissection involving the ascending aorta in GCA, as in the general popula-
tion, is a surgical emergency. Patients with descending aortic dissections are treated medi-
cally if stable, or surgically if there is continued hemorrhage or progression of the dissection. 
Patients found to have active GCA (based on clinical evaluation or tissue pathology from 
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aortic surgery) should be treated with glucocorticoid therapy, with the timing of institution 
of therapy dependent on the patient’s clinical status and perioperative considerations.

7.3.4 
 Mesenteric Ischemia in GCA

Because this is a very rare event in GCA, it is often not considered to be part of the illness, 
even when active GCA is otherwise apparent.32 It may manifest in the absence of cranial 
symptoms (40% cases), becoming recognized from either postoperative or postmortem 
pathology. Mortality rates from GCA-related mesenteric ischemia are about 50%.

7.4 
 Urgent Complications of Immunosuppressive Therapy

Corticosteroid therapy is the cornerstone of medical treatment for patients with large-vessel 
vasculitis. For GCA, no adjunctive therapy has been shown to be of proven value. In TAK, 
second agents have been evaluated in open-labeled trials. Some appear to be promising, but 
require proof of utility in controlled studies. All of the therapies utilized in the treatment of 
these disorders can cause a host of adverse effects ranging from mild to life-threatening. It 
is important to be aware of the more common serious adverse effects in order to provide 
timely identification and treatment to minimize associated morbidity and mortality.

7.4.1 
 Infectious Complications of Therapy

Patients with large-vessel vasculitis receiving any immunosuppressive therapy, including 
corticosteroids and other immunosuppressive agents, are at increased risk of infection. 
Although common community-acquired bacterial and viral infections are often found in 
these patients, they are also at risk for infection with uncommon opportunistic pathogens. 
Patients with large-vessel vasculitis receiving immunosuppressive therapy are also at risk 
for reactivation of dormant or latent infection, such as herpes simplex virus, varicella 
zoster virus, or tuberculosis.

A high level of vigilance must be maintained for infectious complications of immuno-
suppressive therapy, given that “usual” signs and symptoms of infection may be muted or 
absent in this setting. A focused evaluation is appropriate in nontoxic patients presenting 
with localized signs or symptoms suggestive of infection. In patients with nonspecific, 
generalized symptoms, or in those who are systemically ill, a broad initial investigation, 
usually in-hospital, is warranted, with considerations given to both common and opportu-
nistic pathogens. In critically ill patients, stress-dose steroids may be required to prevent 
acute adrenal insufficiency. In patients with more aggressive or chronic infections, decreas-
ing corticosteroid doses to the lowest effective dose is required to control vasculitis to 
facilitate clearing infection.
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7.4.2 
 Cardiovascular Complications of Therapy

Perhaps one of the most underappreciated side effects of glucocorticoid therapy is the poten-
tial adverse effects on the cardiovascular system. Increased rates of MI, CVA, and congestive 
heart failure have been reported in patients without prior hospitalization for cardiovascular 
disease who have been receiving corticosteroid therapy. Increase in risk has been documented 
in patients receiving as little as the equivalent of prednisone 7.5 mg/day.33

7.4.3 
 Gastrointestinal Complications of Therapy

Corticosteroid therapy increases the risk of gastrointestinal events, including ulcer disease, 
gastritis, and bleeding. Although the reported increase in relative risk when corticosteroids are 
used as single agents is relatively low, in combination with nonsteroidal anti-inflammatory 
agents, this risk increases to about four times that of a patient using neither agent.34 
Treatment for these conditions is similar to that in the general population. In addition, 
elimination or minimizing the dose of culprit medications, when possible, is an important 
facet of therapy.

7.4.4 
 Central Nervous System Complications of Therapy

Central nervous system side effects are not uncommon in patients receiving corticoster-
oids. In the majority of patients, these side effects are mild and manageable. However, a 
small number of patients can develop acute psychiatric symptoms, e.g., psychosis, hypo-
mania, or severe depression. These severe adverse effects may occur within a few days of 
beginning therapy, and are most frequently seen in patients receiving higher doses of 
corticosteroids, generally greater than the equivalent of 20 mg/day of prednisone. In some 
patients, dose reduction is helpful in alleviating symptoms. In patients in whom steroid 
doses cannot be reduced or symptoms persist with dose reduction, directed pharmaco-
logic therapy for the appropriate psychiatric disorder has reported to be effective in 
management.

7.5 
 Summary

Patients with large-vessel vasculitis are at risk for life and organ-threatening complications 
associated with both disease and the associated treatment. Maintaining awareness of 
these complications is a critical aspect of early diagnosis and intervention, which may be 
 life-saving.
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Life-Threatening Presentations  
of ANCA-Associated Vasculitis

Duvuru Geetha and Philip Seo 

8

Abstract The antineutrophil cytoplasm antibody (ANCA)-associated vasculitides are a 
spectrum of heterogeneous autoimmune diseases characterized by necrotizing small- and 
medium-vessel vasculitis and the presence of ANCA. These unique entities have a broad 
spectrum of organ involvement and severity, which influences the approach to diagnosis 
and treatment. These chronic multisystem disorders may be life-threatening if there is 
major organ involvement, such as acute renal failure or pulmonary hemorrhage, and 
require timely initiation of immunosuppression to induce and to maintain remission. 
Management, therefore, requires a high index of suspicion, targeted investigation, prompt 
treatment, and long-term follow-up, with input from multiple specialists. Long-term out-
comes are influenced by chronic sequelae caused by organ damage, disease relapses, and 
medication-induced side effects. This chapter summarizes our current knowledge of the 
principal manifestations, evaluation, and evidence-based management of these disorders.

Keywords ANCA • Capillaritis • Glomerulonephritis • Vasculitis

8.1 
 Historical Overview

In 1954, the pathologists Gabriel Godman and Jacob Churg wrote “there are a number of 
disease entities with tissue changes very similar to those encountered in Wegener’s gran-
ulomatosis, some of which are obviously related to it morphologically and pathogeneti-
cally. These group themselves into a compass from necrotizing and granulomatous 
processes without angiitis, through mixed forms, to vasculitis without granuloma.”1 
Together, these disease entities are known as the ANCA-associated vasculitides, which 
are idiopathic autoimmune disorders that are associated with small- and medium-vessel 
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vasculitis, and linked by the presence of antineutrophil cytoplasmic antibodies (ANCA).2 
The main members of this family, as noted by Godman and Churg, include Wegener’s 
granulomatosis, microscopic polyangiitis, and the Churg–Strauss syndrome (Table 8.1). 
Formally, this family could be considered to extend to renal limited vasculitis, drug-
induced ANCA-associated vasculitis, and cocaine-induced midline destructive lesions 
(CIMDL).4

8.2 
 The ANCA-Associated Vasculitides

8.2.1 
 Clinical Overview

Wegener’s granulomatosis is the archetype of this family, and is characterized by necrotiz-
ing granulomatous inflammation of the respiratory tract and adnexa, leading to orbital 
pseudotumor, chronic sinusitis, Eustachian tube dysfunction, subglottic stenosis, and cavi-
tary pulmonary lesions, in addition to the manifestations associated more generally with 
the small- and medium-vessel vasculitides. Microscopic polyangiitis is associated with 
pulmonary capillaritis and glomerulonephritis, and is the most common cause of the 
 pulmonary-renal syndromes, a family that includes anti-glomerular basement membrane 
disease (Goodpasture’s syndrome), systemic lupus erythematosus, cryoglobulinemic vas-
culitis, and Wegener’s granulomatosis (Table 8.2).5

Among patients with the ANCA-associated vasculitides, mortality is substantially 
increased among patients who are older than 65 years, or have cardiac symptoms, gastroin-
testinal involvement, or renal insufficiency (defined as a serum creatinine ³ 1.7 mg/dL).6 
Long-term mortality is higher among patients with microscopic polyangiitis when compared 

Table 8.1 Chapel Hill consensus conference definitions of the primary systemic vasculitides
Name Definition

Polyarteritis 
nodosa

Necrotizing inflammation of medium-sized or small arteries without 
glomerulonephritis or vasculitis in arterioles, capillaries or venules

Wegener’s 
granulomatosis

Granulomatous inflammation involving the respiratory tract, and necrotizing 
vasculitis affecting small to medium-sized vessels, e.g., capillaries, venules, 
arterioles and arteries. Necrotizing glomerulonephritis is common

Churg–Strauss 
syndrome

Eosinophil-rich and granulomatous inflammation involving the respiratory 
tract and necrotizing vasculitis affecting small to medium-sized vessels, and 
associated with asthma and blood eosinophilia

Microscopic 
polyangiitis

Necrotizing vasculitis with few or no immune deposits affecting small 
vessels, i.e., capillaries, venules or arterioles. Necrotizing arteritis of small 
and medium-sized arteries may be present. Necrotizing glomerulonephritis 
is very common. Pulmonary capillaritis often occurs

Source: Adapted with permission from Jennette et al.3
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to patients with either Wegener’s granulomatosis or the Churg–Strauss syndrome,7 although 
this may merely reflect the clinical manifestations commonly associated with each of these 
diagnoses.

8.2.2 
 Treatment Overview

When initially described, mortality associated with systemic Wegener’s granulomatosis 
approached 90% in the first year after diagnosis.8 Since that time, the introduction of 
immunosuppressive therapies has largely transformed the ANCA-associated vasculitides 
(AAV) into chronic syndromes characterized by relapse and remission. Despite substantial 
advances in our understanding of these complex syndromes, patients routinely suffer from 
both undertreatment and overtreatment. One of the great challenges that clinicians face 
early in the disease course is establishing the diagnosis.9 The ANCA-associated vasculiti-
des often mimic other disease processes, and may initially be misdiagnosed as malignancy 
or infection. Later in the disease course, the main challenge is differentiating disease mani-
festations that respond to immunosuppression from manifestations that do not.10 This is a 
concern primarily because of the complications that result from overtreatment; in long-
term follow-up of participants in European and American trials of primary systemic vascu-
litis, long-term mortality is primarily due to infection, malignancy, and cardiovascular 
disease, all of which can be traced back to the glucocorticoids and cytotoxic agents rou-
tinely used to treat these diseases.11 Therefore, prompt initiation of immunosuppressive 
therapy is vital to the management of disease flares, but it is equally vital to recognize that 
not all manifestations of vasculitis will respond to immunosuppression. Learning to iden-
tify which manifestations of vasculitis are unlikely to respond to immunosuppression is the 
only way to avoid the toxicities inherent to overtreatment.

Table 8.2 Differential diagnosis of the pulmonary-renal syndromes
Diagnosis Initial evaluation Therapy

Microscopic polyangiitis P-ANCA/MPO-ANCA Glucocorticoids and 
cyclophosphamide

Wegener’s granulomatosis C-ANCA/PR3-ANCA Glucocorticoids and 
cyclophosphamide

Systemic lupus 
erythematosus

ANA, dsDNA, C3, C4 Glucocorticoids and cyclophosph-
amide or mycophenolate mofetil

Goodpasture’s syndrome Anti-glomerular basement 
membrane antibodies

Glucocorticoids and cyclophosph-
amide with plasmapheresis

Cryoglobulinemic 
vasculitis (mixed essential 
cryoglobulinemia)

Serum cryoglobulins, 
rheumatoid factor, hepatitis 
C PCR

Glucocorticoids and antiviral 
therapies

Henoch–Schönlein 
purpura

IgA deposition on biopsy Controversial; no proven role for 
glucocorticoids
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8.3 
 Management of Immunosuppression

It is important to note upfront that there are little data comparing the efficacy of different 
approaches to the management of acute vasculitis. Therefore, strategies that are considered 
to be standard in one institution may be considered optional or second-line in the next. 
That said, when a patient is diagnosed with a vasculitis flare that is threatening to life or 
the function of a vital organ, the rapid institution of high-dose glucocorticoids (often in the 
form of methylprednisolone 1 g IV daily for 3 days) is crucial to arrest the progression of 
vasculitis. Cytotoxic agents, generally in the form of oral cyclophosphamide 2 mg/kg 
daily, are administered for 6 months to induce remission, after which remission is main-
tained with an oral antimetabolite, such as methotrexate (20–25 mg/week),12 azathioprine 
(2 mg/kg daily),13 mycophenolate mofetil (1.0–1.5 g twice daily), or leflunomide (20–
30 mg daily)14. In the elderly and in patients with a history of leukopenia or renal insuffi-
ciency, it is prudent to start with lower doses, and titrate carefully while following routine 
blood counts and chemistries.

One must recognize that each of these agents is accompanied by idiosyncratic toxicities 
which should be considered carefully prior to initiating therapy. Some common issues, 
however, merit specific mention. Use of cyclophosphamide is accompanied by an increased 
risk of Pneumocystis jirovecii pneumonia (PCP),15 and chemoprophylaxis such as 
trimethoprim/sulfamethoxazole (one single strength tablet daily) or dapsone (100 mg 
daily) should be employed. Glucocorticoid-induced osteoporosis is an important cause of 
morbidity among patients treated with standard immunosuppression,16 and should be 
treated aggressively with calcium and vitamin D supplements at first, and other therapies 
depending on risk of fracture.17 Tremors, easy bruising, and diaphoresis may be seen with 
glucocorticoids, and may require reassurance.

For patients with active, severe systemic vasculitis who have contraindications to 
cyclophosphamide therapy, a handful of alternatives exist. Intravenous cyclophosphamide 
appears to be equivalent to oral cyclophosphamide for a variety of indications,18 and may 
subject patients to a lower cumulative dose in exchange for a slight increase in long-term 
risk of disease flare.19 For patients receiving intensive care who may be at high risk for 
infection, intravenous immunoglobulin (400 mg/kg daily for 5 days) may be an effective 
stopgap measure until more conventional immunosuppression may be instituted. 17

Biologic agents may also be an effective way of avoiding the toxicities associated 
with cytotoxic agents. The use of tumor necrosis factor inhibitors is controversial, and 
although infliximab is used in many parts of the world as part of an augmentation strat-
egy to enhance the benefit of standard steroid-sparing regimens, there appears to be no 
role for etanercept in these situations.20 The greatest success of recent years belongs to 
rituximab (375 mg/m2 weekly for 4 weeks), which was recently demonstrated to be as 
effective as cyclophosphamide for the treatment of severe Wegener’s granulomatosis 
and microscopic polyangiitis 21 (although long-term outcomes associated with this treat-
ment are not yet known.22)

Exceptions to all of these general rules do exist. In particular, it should be noted that 
milder vasculitis flares can be treated effectively with non-cytotoxic strategies, such as 
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methotrexate 23 or mycophenolate mofetil,24 although these are generally inappropriate for 
fulminant vasculitis flares. Also, not all manifestations of vasculitis require, or will respond 
to, immunosuppression. These exceptions will be noted in the description of Clinical 
Manifestations, below.

Finally, plasma exchange (e.g., seven exchange procedures over 14 days) should be 
considered as an adjunctive treatment strategy, especially in patients who fail to respond 
sufficiently quickly to immunosuppression. Anecdotally, plasma exchange may be espe-
cially useful for the management of patients with pulmonary hemorrhage. In clinical trials, 
plasma exchange has also been shown to lead to a significant improvement in renal recov-
ery among patients with severe renal insufficiency (i.e., serum creatinine ³ 5.8 mg/dL) due 
to ANCA-associated glomerulonephritis.25 Whether this benefit persists after long-term 
follow-up, and whether patients with other presentations might also benefit from routine 
use of plasma exchange, are largely unanswered questions.

8.4 
 Emergent Clinical Manifestations

8.4.1 
 Ocular

Ocular involvement is especially common among patients with Wegener’s granulomato-
sis. Up to half of patients with Wegener’s granulomatosis have ocular complaints, and an 
ocular manifestation is the presenting symptom in 15% of patients with this disease.26

8.4.1.1 
 Necrotizing Scleritis

The ANCA-associated vasculitides can affect any ocular structure, and have been associ-
ated with ischemic optic neuritis, retinitis, posterior scleritis, and uveitis.27 That said, “red 
eye” is the most common complaint (Fig. 8.1). Although the differential is broad,29 the 
primary culprits include episcleritis and scleritis, which are common manifestations of the 
ANCA-associated vasculitides. Episcleritis does not threaten vision, and can be treated 
with topical medications, such as artificial tears 30 or prednisolone acetate 1% applied 
every 3–4 h; patients who fail to respond to either of these may benefit from oral nonsteroi-
dal anti-inflammatory agents. Scleritis generally will not respond to topical agents, and 
should be treated with systemic glucocorticoids. Because scleritis among patients with 
ANCA-associated vasculitis may be a harbinger of a more significant vasculitis flare, con-
sideration should be given to simultaneously initiating an oral immunosuppressive agent, 
such as methotrexate, azathioprine, or mycophenolate mofetil.31 Significant pain and 
scleral damage are signs of a necrotizing scleritis. This may be accompanied by peripheral 
corneal keratopathy (“corneal melt”). Both of these manifestations can rapidly lead to 
irreversible blindness, and merit therapy with cytotoxic agents.



106 D. Geetha and P. Seo

8.4.1.2 
 Orbital Pseudotumor

Wegener’s granulomatosis can affect any orbital or periorbital structure, but the most 
common manifestation is orbital pseudotumor, a retroorbital mass that consists of necro-
tizing granulomatous inflammation and fibrosis (Fig. 8.2). The symptoms associated 
with orbital pseudotumor are due to mass effect; therefore, patients with orbital pseudo-
tumor may present with ocular pain associated with proptosis or diplopia. As the mass 
develops, patients may develop exposure keratopathy or a compressive ocular neuropa-
thy, both of which can lead to blindness if not treated. Diagnosis is generally made with 
imaging, using modalities such as magnetic resonance imaging. In the correct clinical 
setting, biopsy is generally not necessary to confirm the diagnosis. However, a number 
of conditions can mimic this phenomenon, including orbital cellulitis, thyroid ophthal-
mopathy, sarcoidosis, lymphoid tumor, metastatic carcinoma, and IgG4-related systemic 
disease. In addition, an idiopathic orbital inflammatory syndrome can appear as an iso-
lated condition, although this is a diagnosis of exclusion.32 Aggressive immunosuppres-
sive therapy, often with cytotoxic agents, is central to the management of orbital 
pseudotumor and is key to improving the discomfort associated with this diagnosis. If 
the eyelid cannot close completely over the eye, topical antibiotic ointments and an 
occlusive dressing can be used to prevent exposure keratopathy.33 Response to immuno-
suppression can be slow, and if vision is threatened, transantral or transfrontal surgical 
decompression may be required.34,35

The “red” eye
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Fig. 8.1 Differential diagnosis of the red eye (From Bielory.28 Reprinted with permission of Springer 
Science + Business Media)
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8.4.2 
 Otolaryngologic

More than the other ANCA-associated vasculitides, Wegener’s granulomatosis is charac-
terized by inflammation of the otolaryngologic structures, often leading to chronic sinus-
itis, Eustachian tube dysfunction, chondritis, and subglottic stenosis.36

8.4.2.1 
 Subglottic Stenosis

Subglottic stenosis is a narrowing of the airway at the level of the cricoid cartilage or 
tracheal rings that may occur as the result of trauma (e.g., intubation), but can also occur 
in 7–23% of patients with Wegener’s granulomatosis.37 Subglottic stenosis tends to 
progress independently of the other manifestations associated with Wegener’s granulo-
matosis. This may imply that inflammation occurs with a systemic flare, but narrowing 
of the airway occurs as part of the healing process, as the area of inflammation turns to 
scar. Patients may present with dyspnea, stridor, cough, or change in voice timbre. 
Biopsy may not be helpful to confirm the diagnosis, as most are nonspecific. Diagnosis 
is generally confirmed by direct visualization, although computed tomography or pul-
monary function tests (with flow-volume loops) may also be useful to follow the diag-
nosis longitudinally.

Regarding the management of subglottic stenosis, immunosuppression is often 
indicated, especially if symptoms occur in the setting of other organ involvement. 
Furthermore, glucocorticoids are anti-inflammatory, and may help increase airway 
patency. However, in cases in which the airway is critically compromised, systemic 
therapies may be insufficient. Direct visualization of the lesion, followed by 

Fig. 8.2 Magnetic resonance 
imaging demonstrating 
orbital pseudotumor of the 
left eye in a patient with 
Wegener’s granulomatosis
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endoscopic dilatation and steroid injection, is often the treatment of choice.38 Laser 
treatment can be effective in the short term, but in the long term can lead to severe 
scaring and further complications.39 In the most severe cases, open laryngotracheal 
reconstruction or tracheostomy, depending on urgency, should be considered.40 In non-
emergent settings, surgical intervention should be deferred until after the patient is in 
clinical remission.

8.4.2.2 
 Chondritis

Chondritis is a relatively uncommon manifestation of the ANCA-associated vasculiti-
des; when it occurs, it is specific for Wegener’s granulomatosis. Auricular chondritis 
presents as pain, swelling, and tenderness of the external ear that spares the ear lobe. 
Chondritis of the tracheal and bronchial cartilage is potentially life-threatening, leading 
to destruction of the tracheal rings that can cause tracheomalacia and collapse of  
the respiratory tract. Such involvement is common among patients with subglottic 
stenosis, and also requires aggressive immunosuppressive therapy, typically with a 
cytotoxic agent.41

8.4.2.3 
 Sensorineural Hearing Loss

Hearing loss is common in Wegener’s granulomatosis and may precede the diagnosis of 
vasculitis by years. Sensorineural hearing loss may occur through vasculitic inflammation 
of the cochlear circulation, and may respond to aggressive immunosuppression, when insti-
tuted promptly42; a treatment trial is often warranted, along with formal hearing testing to 
monitor improvements objectively. Conductive hearing loss may also be seen with 
Wegener’s granulomatosis, but is more likely to be multifactorial, owing to both age and 
genetics. In some cases, conductive hearing loss may be due to a serous otitis media that 
occurs due to Eustachian tube dysfunction, and may improve with a tympanostomy tube 
placement.

8.4.3 
 Pulmonary

Pneumocystis jirovecii pneumonia can occur in any immunosuppressed patient, and should 
be considered in any patient who presents with dyspnea who has not received chemopro-
phylaxis. Moreover, when evaluating a patient with acute dyspnea, it is helpful to consider 
the underlying diagnosis. Each form of the ANCA-associated vasculitides is associated 
with unique causes of dyspnea, and knowing which type of vasculitis the patient has may 
help facilitate the evaluation.
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8.4.3.1 
 Bronchospasm

For the patient with the Churg–Strauss syndrome, the most likely cause of dyspnea is 
asthma. There is an old belief that as patients progress to the so-called vasculitic phase of 
the Churg–Strauss syndrome, the asthmatic component of this disease becomes inactive. 
On the contrary, many patients with the Churg–Strauss syndrome will continue to experi-
ence steroid-dependent asthma that is largely independent of the underlying vasculitis. It 
should be noted that patients with the Churg–Strauss syndrome may develop active bron-
chospasm as their glucocorticoids are tapered; therefore, it is important to initiate bronchodilator 
therapy prophylactically. Otherwise, the management of bronchospasm associated with the 
Churg–Strauss syndrome does not differ from the management of bronchospasm in other situa-
tions; it should be noted that bronchospasm in these cases will not respond to traditional immu-
nosuppressive agents such as cyclophosphamide, which do not have a role in its management.

8.4.3.2 
 Pulmonary Embolism

With Wegener’s granulomatosis, it is important to remember that these patients have a 
higher risk of venous thromboembolic events.43 This increased risk seems to be coincident 
with disease flare; however, thrombus in these cases will not resolve with immunosuppres-
sion, and should be managed with conventional anticoagulation. An interesting question is 
whether these patients would benefit from lifelong anticoagulation, but this has not yet 
become standard of care.

8.4.3.3 
 Pulmonary Capillaritis

Although it can occur in all forms of ANCA-associated vasculitis, hemoptysis associated 
with pulmonary capillaritis is most characteristic of microscopic polyangiitis (Fig. 8.3).5 This 
manifestation can be life-threatening, and merits urgent immunosuppressive therapy in addi-
tion to ventilator support when indicated. Patients present with hemoptysis, but progression 
of symptoms can be rapid. Computed tomography can be useful to evaluate the process, 
which is associated with an alveolar filling process, but the appearance is nonspecific. 
Bronchoscopy with bronchoalveolar lavage can serve a dual purpose of confirming the pres-
ence of hemosiderin-laden macrophages consistent with this diagnosis, and to evaluate for 
other causes of hemoptysis, including neoplasm, tuberculosis, abscess, and upper airway source.44

8.4.4 
 Cardiac

Vasculitis of the coronary arteries is an uncommon manifestation of the primary systemic 
vasculitides, although it has been reported. More common is accelerated coronary artery 
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disease, likely due to prolonged use of glucocorticoids or the inflammatory state associated 
with the primary diagnosis.45 Myocarditis, valvulitis, pericarditis, and arrhythmia (includ-
ing complete heart block46) have all been reported among patients with ANCA-associated 
vasculitis.47 These abnormalities, in turn, are associated with increased mortality, even 
among patients who are asymptomatic.48

8.4.4.1 
 Eosinophilic Myocarditis

Eosinophilic myocarditis can be found in association with several hypereosinophilic 
disorders, including the Churg–Strauss syndrome. It is not seen in association with the 
other ANCA-associated vasculitides. Eosinophilic infiltration of the myocardium leads 
to fibrotic injury and diminished cardiac function; one study demonstrated abnormalities 
in cardiac function in 62% of patients with the Churg–Strauss syndrome, although only 
26% were symptomatic.49 As with other cardiomyopathies, as cardiac function declines, 
the risk of arrhythmia increases. Rapid assessment and treatment of patients with active 
myocarditis is crucial; moreover, given the prevalence of involvement, a screening 
echocardiogram is warranted in all patients with a new diagnosis of the Churg–Strauss 
syndrome.

8.4.5 
 Renal

Renal involvement occurs in up to 70% of patients with Wegener’s granulomatosis and 
microscopic polyangiitis, and may present with proteinuria, microscopic hematuria, red cell 
casts, or a rise in serum creatinine with rapid deterioration in renal function. However, renal 
insufficiency in a patient with ANCA-associated vasculitis is not always due to renal vascu-
litis, and other potential causes of renal dysfunction (such as acute interstitial  nephritis due 

Fig. 8.3 Computed 
tomography demonstrating 
pulmonary hemorrhage in a 
patient with Wegener’s 
granulomatosis presenting 
with hemoptysis
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to trimethoprim/sulfamethoxazole or other drugs) must also be considered.50 Renal insuffi-
ciency in patients with the Churg–Strauss syndrome, in particular, may be due to eosino-
philic infiltration of the renal parenchyma, rather than a frank glomerulonephritis.

8.4.5.1 
 Glomerulonephritis

Glomerulonephritis is found most often in association with microscopic polyangiitis, and 
to a lesser extent in patients with the other ANCA-associated vasculitides (Fig. 8.4).  
A characteristic clinical feature is rapidly progressive deterioration in renal function result-
ing in end-stage renal failure. The importance of detecting glomerulonephritis early cannot 
be overstated, since long-term mortality correlates strongly with renal function at the time 
the vasculitis flare is diagnosed. Prompt diagnosis and timely initiation of induction treat-
ment therefore is vital to management.9

The typical histopathology is a necrotizing and crescentic glomerulonephritis with vari-
able amounts of extracapillary proliferation, fibrinoid necrosis, and glomerulosclerosis. 
Immunofluorescence is described as “pauci-immune,” and biopsies are characterized by 
mild or absent glomerular tuft staining for one or more immunoglobulins or complement 
components, and few or no electron-dense deposits on electron microscopy. In general, 
one should consider renal biopsy to help confirm the diagnosis and determine the long-
term renal prognosis. Aggressive treatment, however, should not be delayed, if evidence 
of active glomerulonephritis is strong.

There are case reports of patients with ANCA-associated vasculitis who also have an 
immune-complex mediated glomerulonephritis, such as membranous nephropathy or IgA 
nephropathy. ANCA-associated vasculitis can also coexist with other forms of glomerular 
injury, such as anti-glomerular basement membrane (anti-GBM) disease. Typically, these 
patients will have both circulating ANCA and circulating anti-GBM antibodies. A recent 
retrospective analysis of these patients suggests that they have more severe renal disease 
and a worse prognosis when compared to patients who have circulating ANCA alone.51

Fig. 8.4 Crescentic 
glomerulonephritis in a 
patient with microscopic 
polyangiitis (hematoxylin 
and eosin stain)
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In patients who progress to end-stage renal disease, renal transplantation is an excellent 
option.52 Although patients who are ANCA-negative at the time of kidney transplant may 
have a lower risk of vasculitis relapse, the overall relapse rate is quite low, and ANCA 
positivity should not be considered a contraindication to renal transplantation.53 In some 
series, patients with ANCA-associated vasculitis actually fare better than patients with 
end-stage renal disease due to other diagnoses.54

8.4.6 
 Gastroenterological

An acute abdomen is an uncommon presentation for the ANCA-associated vasculitides, 
which often spare the mesenteric circulation. That said, mesenteric ischemia is an impor-
tant consideration in this patient population. Although classically described as postpran-
dial abdominal pain, patients may initially present with diarrhea. Early immunosuppression 
is key to the management of these patients; late complications, such as peritonitis and 
bowel perforation, are all associated with a substantial increase in mortality.55 Both angiog-
raphy and colonoscopy may be useful to confirm the diagnosis, depending on the level of 
symptoms experienced by the patient. Angiography further holds open the possibility of 
allowing angioplasty when indicated, although caution must be used, as these lesions tend 
to re-occlude.

8.4.7 
 Neurologic

Neurologic involvement is not uncommon among the ANCA-associated vasculitides, and 
the frequency of neurologic manifestations depends on the underlying diagnosis. One 
study noted that neurologic manifestations of vasculitis were present in 50.8% of patients 
with Wegener’s granulomatosis, 36.6% of patients with microscopic polyangiitis, and 
76.0% of patients with the Churg–Strauss syndrome.56

8.4.7.1 
 Mononeuritis Multiplex

Peripheral neuropathy is a common manifestation of the ANCA-associated vasculitides. 
Although a sensory polyneuropathy is the most common form of peripheral neuropathy 
observed, mononeuritis multiplex may be pathognomonic for the diagnosis of vasculitis in 
the correct clinical setting. Mononeuritis multiplex is particularly characteristic of the 
Churg–Strauss syndrome.57 A mononeuritis multiplex affecting the peroneal nerve leads to 
inability to dorsiflex, a phenomenon described as a “foot drop.” A mononeuritis affecting 
the radial nerve leads to the inability to extend the wrist, or a “wrist drop.” Patients with a 
foot drop may comment that the affected foot slaps on the floor as they walk, or they 
develop a high-stepping gate to avoid this phenomenon. Both wrist drop and foot drop can 
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be caused by other forms of nerve damage besides a mononeuritis multiplex; therefore, the 
diagnosis should be confirmed by nerve conduction study.58 Prompt initiation of immuno-
suppression presents the best chance of preserving motor function, although some level of 
residual weakness is often inevitable.

8.4.7.2 
 Pachymeningitis

Specific to Wegener’s granulomatosis is the development of granulomatous inflammation 
of the meninges that leads to a chronic, granulomatous pachymeningitis. This is a relatively 
rare manifestation that occurs predominantly in patients with limited disease, but if allowed 
to progress, cranial nerve deficits can occur. Patients often present complaining of head-
ache. Magnetic resonance imaging can be valuable for making this diagnosis, although it 
should be noted that malignancy can also present as a pachymeningitis, and biopsy should 
be performed if the underlying diagnosis is not clear. Because pachymeningitis may be 
refractory to antimetabolite treatments, cytotoxic therapies should be considered.59

8.4.8 
 Cutaneous

A broad spectrum of cutaneous manifestations are associated with the ANCA-associated 
vasculitides, including erythema nodosum, pyoderma gangrenosum, and Winkelman 
(Churg–Strauss) granuloma, although palpable purpura is the most common disease 
manifestation.60

8.4.8.1 
 Purpura

Approximately 5% of patients with ANCA-associated vasculitis will present with palpable 
purpura, caused by extravasation of red blood cells into the skin. This finding is most often 
described as raised and non-blanching, but can occur in a variety of forms, including ves-
icles and blisters. Although not life-threatening, it may be an important harbinger of a 
more serious disease flare, or lead to an important opportunity to confirm the underlying 
diagnosis. Biopsy should be performed with immunofluorescence, which will reveal 
 evidence of a “pauci-immune” vasculitis, which is pathognomonic for these diseases.61

8.4.8.2 
 Cutaneous Ulcers

Vasculitis that affects the medium-caliber blood vessels in the skin can lead to large 
 cutaneous ulcerations that may mimic pyoderma gangrenosum or a number of chronic 
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 infections (Fig. 8.5).62 Meticulous wound care, in the form of judicious debridement, col-
loidal dressings, and compression stockings, in addition to immunosuppression, are key to 
promoting appropriate wound healing. Overly aggressive debridement can paradoxically 
worsen these lesions. Severe peripheral arterial disease may impair wound healing, and in 
some cases, revascularization should be considered.63 If allowed to fester, these lesions are 
at risk for superinfection; therefore, if a cutaneous ulcer fails to respond to immunosup-
pressive therapy, consideration should be given to re-biopsy for culture.

8.5 
 Conclusions

The ANCA-associated vasculitides can be challenging to diagnose and treat. An aware-
ness of the myriad situations that may occur in association with these diagnoses, and a 
sensitivity toward the manifestations that do not merit treatment with systemic immuno-
suppression, is the clinician’s best defense.
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Severe Polyarteritis Nodosa

Loïc Guillevin and Gregory Pugnet 

9

Abstract Polyarteritis nodosa (PAN) is a well-defined vasculitis that mainly affects 
medium-sized vessels. Over several decades, PAN and microscopic polyangiitis (MPA), 
which affects predominantly small-sized vessels, were considered a single entity. The 
Chapel Hill Consensus Conference Nomenclature clarified the matter: MPA is responsible 
for glomerulonephritis and lung capillaritis, while PAN is characterized by vascular neph-
ropathy and never affects the lungs. Clinical manifestations compromising prognosis or 
responsible for major sequelae define severe PAN and include vascular nephropathy, malig-
nant arterial hypertension, intestinal ischemia, liver infarction, coronary artery vasculitis, 
and left heart failure. The cause of death is often related to vasculitic involvement of vital 
internal organs, mainly gastrointestinal involvement, but also is associated with severe side 
effects associated with the use of immunosuppressive agents, mainly infections.

Keywords Gastrointestinal ischemia • Hypertension • Myocardial infarction • Polyarteritis 
nodosa

9.1 
 Introduction

Polyarteritis nodosa (PAN) was first described by Küssmaul and Maier.1 For many decades, 
the now distinct vasculitides were considered together under the term PAN. Today, PAN is  
a well-defined vasculitis that mainly affects medium-sized vessels. Considering PAN etiolo-
gies, primary and secondary forms can also be discerned, as PAN can be the consequence of 
hepatitis B virus (HBV) infection2,3 and sometimes of other etiological agents.4-6 PAN is  
a rare disease. In a study7 that considered only biopsy-proven forms, its annual incidence and 
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prevalence were, respectively, 0.7/100,000 and 6.3/100,000 inhabitants. Estimates of the 
annual incidence rate for PAN-type systemic vasculitides in a general population range from 
4.6/1,000,000 in England,7 9.0/1,000,000 in Olmsted County, Minnesota, to 77/1,000,000  
in a hepatitis B-hyperendemic, Alaskan Eskimo population.8 In Seine–Saint-Denis County  
(a Paris suburb), PAN prevalence was estimated at 24/1,000,000 inhabitants in 2000.9

A close relationship has been demonstrated between PAN and HBV infection.2  
In France, contamination through infected blood transfusion has now disappeared, and 
intravenous drug use is also less frequent than it was 20 years ago.10 Sexual transmission 
is one of the main routes for HBV transmission. Over the past few years, the frequency of 
HBV-related PAN (HBV–PAN) has declined to 7.3%10 and only rare cases are now 
observed in developed countries. Clinical manifestations compromising prognosis or 
responsible for major sequelae define severe PAN. In this chapter, we review the main 
characteristics of severe PAN, its outcome, and treatment.

9.2 
 Classification

PAN predominantly affects medium-sized arteries. Over several decades, PAN and micro-
scopic polyangiitis (MPA), which primarily affects small-sized vessels, especially arteri-
oles, capillaries, and venules, were considered a single entity, thereby explaining why the 
majority of patient series published before the 1990s did not describe “pure forms” of 
PAN. The Chapel Hill Consensus Conference Nomenclature11 has now clarified the matter, 
which was not the case for the classification criteria12 established in 1990 by the American 
College of Rheumatology (ACR). MPA is responsible for glomerulonephritis and lung 
capillaritis; PAN is characterized by vascular nephropathy and never affects the lungs. 
MPA is one of the antineutrophil cytoplasm antibody (ANCA)–associated vasculitides. 
Because severe PAN can only be described and analysis to identify poor-prognosis factors 
can only be based on a phenotypically well-described disease, distinguishing between 
PAN and MPA is of major importance.

9.3 
 Clinical Manifestations

PAN can be observed in any patient, independently of age, but usually appears around 
50 years, predominantly in men,13 but can also develop in children and patients older than 
65.13-16 Early during the course of the disease, two-thirds of the patients are in poor general 
condition, which can be the sole manifestation. Every type of fever can be observed.

Patients usually complain of myalgias that are intense, diffuse, spontaneous, and/or 
induced by pressure. Arthralgias predominate in the major joints: knees, ankles, elbows, 
and wrists, but are rarely present in shoulders and hips. Pain can be localized to nerve 
territories. Muscle wasting can reflect weight loss, sometimes exceeding 20 kg, and 
paralysis. Patients can be bedridden due to the intensity of pain and amyotrophy. Clinical 
manifestations of PAN, independently of their severity, are detailed in Table 9.1.13-15,17,18
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9.3.1 
 Severe Manifestations

9.3.1.1 
 Renal Involvement

Renal manifestations of vascular nephropathy can be responsible for renal insufficiency of 
variable intensity, but pauci-immune crescentic glomerulonephritis is never observed. 
Severe or malignant arterial hypertension18 may occur as a complication of PAN.

Table 9.1 Clinical features of PAN, expressed as percentages of the studied populations
Feature Frohnert and  

Shepsa,b14
Leib  
et al.a,b15

Cohen  
et al.a,b17

Guillevin  
et al.c13

Pagnoux  
et al.d 18

Patients (n) 130 64 53 115 348

Mean [range] age (years) [6–75] 47  
[17–80]

54  
[17–78]

51  
[20–80]

51.2  
[ND]

M/F ratio 1.9 1.1 1.9 1.8 1.7

General symptoms 76 96.5 93.1
• Fever 36 31 69 63.8
• Weight loss 16 87 69.5

Peripheral neuropathy 52 72 60 83.5 74.1

Myalgias 30 47 58.6

Arthralgias 58 55 55.7 48.9

Joints and muscles 73

Cutaneous signs 58 28 58 31 49.7

Renal disease 8 63 66 29.6 50.6

Hypertension 25 14 31 34.8

Gastrointestinal tract signs 14 42 25 53 37.9

Respiratory symptoms 38 47 13 0 0

Central neuropathy 3 25 9.6 4.6

Cardiac and vascular signs 10 30 4 12.2 22.4

Eyes 3 8 1.7 8.6

Ear, nose, and throat 
involvement

3 0 0 0

ND not done
aRetrospective studies
bThese series include PAN, MPA, and sometimes Churg–Strauss patients
cOnly HBV–PAN
dPAN with and without HBV
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Acute renal insufficiency occurs early during the course of PAN or at the time of  
a flare. During the early phase or later, when renal failure follows chronic renal ischemic 
deterioration, some patients may require hemodialysis. The outcome of renal insuffi-
ciency cannot be predicted and improvement may occur. Some patients may be able to 
come off dialysis, but end-stage renal failure may develop years after the early manifesta-
tions of PAN.

In patients with renal involvement, angiography, when performed, shows renal infarcts, 
responsible for renal insufficiency, multiple stenoses, and microaneurysms of branches of 
digestive and renal arteries. Microaneurysms rupture rarely, spontaneously or after renal 
biopsy.19-21 Renal hematoma can be extensive, and requires embolization22,23 and even 
nephrectomy should it fail.22

9.3.1.2 
 Gastrointestinal Involvement

Gastrointestinal tract involvement is one of the most severe manifestations of PAN,18 espe-
cially when associated with HBV infection.13,24 Abdominal pain occurs in one-quarter to 
one-third of the patients and can be the first symptom. A majority of patients have isch-
emia of the small bowel, but rarely the colon or stomach. Small intestine perforation and 
digestive bleeding24 are the most severe manifestations. Gastric perforations are rare25 as 
are those of the esophagus.

Relapses after surgery or medical treatment are signs of poor prognosis. Digestive mal-
absorption and acute or chronic pancreatitis with pseudo-cysts have been described26; their 
prognoses are extremely dismal. Vasculitis of the appendix or gallbladder27 is sometimes 
the first PAN symptom; its significance is not equivocal: It is sometimes a pathological 
curiosity without any other clinical, pathological, and/or immunological involvement of 
vasculitis. In other cases, cholecystitis or appendicitis is another symptom of PAN. The 
prognoses of these manifestations seem different, depending upon whether one or the other 
is the first sign of PAN or a complication of previously diagnosed and treated PAN. In the 
former situation, the prognosis remains good; however, when these symptoms occur  during 
the course of PAN, they often precede other severe symptoms of gastrointestinal involve-
ment and the prognosis is poor.

Liver involvement, such as infarction and hematomas,28 can exist, even in the absence 
of HBV infection.

9.3.1.3 
 Cardiac Involvement

Vasculitis of the coronary arteries or their branches, or severe or malignant hypertension 
is responsible for cardiac manifestations. Radiological and electrocardiogram abnor-
malities had occurred in 40% of PAN patients, 78% of whom had histological cardiac 
manifestations, mainly affecting the myocardium, found subsequently during autopsy.29 
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In our experience, despite coronary artery vasculitis, angina is rare and coronary angiog-
raphy is usually normal. Specific myocardial involvement is the sequential consequence 
of inflammation, stenosis, and/or thrombosis and, finally, coronary artery occlusion. 
Stenosis(es) can be seen in the main coronary arteries, as described by Küssmaul and 
Maier1 (nodular coronary arteritis), and were present in 25/66 autopsies performed by 
Holsinger et al.29 Although coronary aneurysms sometimes occur, ruptures are rare. 
Most cases have been described in infants30 and, retrospectively, we postulate that most 
of them could have been Kawasaki disease misdiagnosed as PAN. Nonetheless, aneu-
rysms cannot be excluded in adults,31 even though we must admit never having seen one 
in our specialized referral center. Arterioles can also be affected, and foci of myocardial 
necrosis can be seen.29

Left heart failure is the most frequent manifestation of cardiac involvement. When 
cardiac insufficiency is present, it occurs early during the course of PAN. Heart enlarge-
ment was observed in a quarter of the patients in a reported series.32 Atrioventricular 
block, like severe ventricular rhythm disturbances, is extremely rare. Supraventricular 
rhythm disturbances are more frequent than ventricular rhythm disturbances. The vascu-
litic process more rarely affects the pericardium, and pericarditis is usually a nonspecific 
satellite of myocardial involvement. Pericardial involvement is rare and asymptomatic. 
However, pericarditis can be the first manifestation of PAN and pericardium biopsy can 
make the diagnosis. Biological markers, such as brain natriuretic peptide (BNP) or its 
precursor protein N-terminal proBNP (NT-proBNP), could contribute to an early diag-
nosis of  cardiac insufficiency and troponin I determination could reveal myocardial 
involvement.

Imaging techniques also have a major role to play, not only echocardiography, but also 
magnetic resonance imaging (MRI), which can detect myocardial signals of vasculitis and 
is able to study precisely cardiac function parameters and visualize pericardial and myo-
cardial involvements. No literature on PAN is available, but such techniques are already 
being used in Churg–Strauss syndrome33 and other vasculitides.

Arterial hypertension is present in 34–36% of PAN patients and is usually mild13,18; 
however, it should be kept in mind that it can be triggered or adversely affected by corti-
costeroids. Malignant hypertension was detected in 6/115 (5.2%) of our HBV–PAN 
patients13 and 11/125 (4.9%) PAN patients without HBV infection.18 Hypertension is more 
frequent in HBV–PAN. It responds well to angiotensin-converting-enzyme inhibitors, 
which improved its prognosis.34

9.3.2 
 Other Situations

9.3.2.1 
 Peripheral Neuropathy

Motor, sensory, or sensory–motor peripheral neuropathy, mainly distal and asymmetrical, 
is the most frequent neurological manifestation of PAN, observed in around 70% of the 
patients. Mononeuritis multiplex is common. The most frequently involved nerves are 
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superficial peroneal, deep peroneal, radial, cubital, and/or median nerves. Paralysis occurs 
early, usually during the first trimester. Peripheral neuropathy can be the first manifestation 
of PAN.

Sensory symptoms can be predominant, mostly hypoesthesia. Deep sensory nerve 
transmissions are never affected. The electromyogram is characteristic of truncular axonal 
neuropathy. Symmetrical neuropathy is observed less frequently.

Cranial nerve palsies are extremely rare. Cerebrospinal fluid analyses are usually nor-
mal. Some clinicians consider peripheral neuropathy a severe symptom of PAN. In fact, 
although neuropathy can induce sequelae and severely limit function (motor and sensory), 
it does not aggravate prognosis. Therefore, peripheral neuropathy, when it occurs, does not 
require treatment intensification, which has never been proven more effective than steroids 
alone to obtain the regression of motor or sensory involvement.

9.3.2.2 
 Central Nervous System Involvement

CNS involvement is rare, but focal or generalized seizures, hemiplegia, and brain hem-
orrhage can be seen. The central manifestations differ according to the location and 
mechanisms involved: brain arteritis, aneurysm rupture, or hematoma. Computed-
tomography scans are usually normal, but MRI shows T2-weighted hypersignals in the 
brain, localized to the white matter. Brain angiography can show caliber irregularities 
more clearly, thereby orienting the diagnosis. Ischemic or hemorrhagic seizures can 
also be the consequence of malignant hypertension. In the first published version of the 
FFS, CNS involvement was one of the five severity criteria. In the revised version of 
the FFS,35 CNS is no longer a criterion of poor prognosis, because CNS manifestations 
are rarely life-threatening, even though they can cause irreversible brain damage and 
loss of function.

9.3.2.3 
 Orchitis

This rare manifestation is one of the most characteristic of PAN,18 and it was retained as an 
ACR classification criterion.12 Noninfectious orchitis is rarely the first manifestation affect-
ing the testicular artery. When treated immediately, orchitis may regress under steroids. 
Exclusive testicular involvement evokes a tumor or testicular torsion.36

9.3.2.4 
 Skin Involvement

Vascular purpura is common in PAN. Because they contain medium-sized vessels, skin 
nodules can be present. Cutaneous manifestations are predominantly located on the legs. 
Nodules are small, ranging in diameter from 0.5 to 2 cm, and found in the dermis and 
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hypodermis. They appear and disappear within a few days. Livedo racemosa or reticularis 
can be observed. Post-inflammatory ischemic leg ulcers can arise and are recognized by 
their topography.

9.3.2.5 
 Peripheral Vascular Manifestations

Arterial obstruction is responsible for distal digital gangrene. Angiography can demon-
strate the presence of stenoses and/or microaneurysms. Raynaud’s phenomenon, when 
present, can remain isolated or be complicated by necrosis. In some cases, type II or III 
cryoglobulinemia can be present. Although cryoglobulinemia is usually detected in the 
setting of hepatitis C virus infection, and not PAN, it can occur in HBV–PAN, in which 
case, it disappears after treatment.

9.3.2.6 
 PAN Associated with HBV Infection

The immunological process responsible for this PAN subgroup usually manifests in less 
than 6 months after HBV infection.37 Hepatitis is rarely diagnosed and remains silent 
before PAN onset. PAN occurrence several years after HBV contamination suggests that 
virus mutants could induce it. Clinical manifestations are roughly the same as those com-
monly seen in PAN. HBe-antigen-to-anti-HBe-antibody seroconversion usually leads to 
recovery. Sequelae are the consequence of vascular nephropathy.

Abdominal manifestations (53%) are common, especially surgical emergencies. Among 
the nine patients studied by Sergent et al.,38 two of the three deaths were attributed to colon 
vasculitis. Furthermore, 31% of Eskimo patients described by McMahon et al.8 died, and 
one of the four early deaths was the consequence of bowel perforation. In our study,13 
41/115 (35.6%) patients died, 7/41 (17%) of them attributed to gastrointestinal involve-
ment. Hepatic manifestations of PAN are moderate.

9.4 
 Diagnostic Approach

9.4.1 
 Laboratory Abnormalities

Inflammatory signs are found in more than 80% of the patients. Hypereosinophilia >1,500/
mm3 is rare. HBs antigen should be systematically sought, even though it was found in 
only one-third of the patients.18

ANCA are not detected in the sera of PAN patients and we consider that, in the context 
of systemic vasculitides, the presence of perinuclear-labeling P-ANCA, with anti-myeloper-
oxidase specificity in ELISA, should be considered exclusionary for “classic-PAN.”39
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9.4.2 
 Angiographic Studies

Angiography is able to visualize microaneurysms and stenoses (narrowing or tapering) in 
medium-sized vessels. They are not pathognomonic but are frequently present in PAN. 
Arterial saccular or fusiform aneurysms range in size from 1 to 5 mm and are predomi-
nantly seen in the kidneys, mesentery, and liver. These lesions may disappear with arteritis 
regression.40 Angiography can be a useful diagnostic tool.

9.4.3 
 Histopathological Studies

Biopsies are diagnostic when they show necrotizing vasculitis. They should be oriented and 
preferably taken from a clinically affected organ. Skin, muscle, and nerve are the sites usu-
ally considered for biopsy. Diagnosis can also be made on surgical specimens. In patients 
presenting with fever, myalgias, weight loss, and other general symptoms, a muscle biopsy 
can be positive. Vasculitis is more frequently positive when distal muscles are biopsied.

9.5 
 Outcome and Prognosis

PAN is a disease that relapses more frequently in the absence of HBV infection: less than 
10% of HBV–PAN patients13 versus 28% of non-HBV–PAN patients.18

9.5.1 
 The Five-Factor Score (FFS)

The FFS comprises four clinical symptoms associated with a poor outcome (renal insuffi-
ciency [serum creatinine > 140 mmol/L], cardiomyopathy, gastrointestinal involvement, and 
age over 65 years) and the absence of ear, nose, and throat symptoms.35 Those symptoms are 
detailed in the preceding chapter. The prognostic score was validated on 1,108 patients with 
systemic necrotizing vasculitides: PAN, Churg–Strauss syndrome, MPA, or Wegener’s gran-
ulomatosis. Ear, nose, and throat manifestations are not relevant to evaluating PAN severity 
and are only pertinent for Wegener’s granulomatosis and Churg–Strauss syndrome.

9.5.2 
 Mortality

The causes of deaths can be divided into two categories: related to vasculitis manifesta-
tions or treatment side effects. In all vasculitides, when major organs are involved, lethal 
complications can occur. A few patients die early from multiorgan involvement, and 
treatment is unable to control their disease. Death occurs during the course of PAN 
 characterized by fever, rapid weight loss, diffuse pain, and one or several major organ 
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involvement(s). It often occurs during the first months after disease onset and is often the 
consequence of gastrointestinal involvement.18

Adverse events are frequently responsible for deaths. Deaths occurring during the first 
months of the disease are often due to uncontrolled vasculitis; fatalities during the following 
years may be the consequence of treatment side effects. Infections are the primary cause of 
death and are favored by corticosteroids and/or cytotoxic agents.18,41 Lowering drug doses 
and shortening treatment durations could contribute to diminishing such complications. 
Viral infections usually occur later. Pneumocystis jiroveci pneumonia has become a rare 
event since the systematic implementation of co-trimoxazole prophylaxis.42

9.6 
 Treatment

9.6.1 
 Indications of Corticosteroids Alone

Steroids alone are effective when prescribed to treat PAN without poor-prognosis factors, 
i.e., FFS = 0,43 and obtained survival rates similar to those of patients whose regimen com-
bined corticosteroids and cyclophosphamide. Steroids must be combined with cytotoxic to 
treat severe PAN.

9.6.2 
 Indications of Corticosteroids and Cyclophosphamide

Steroids and immunosuppressants, especially cyclophosphamide, have transformed the 
prognosis of non-HBV–PAN. Corticosteroids alone were able to increase the 5-year sur-
vival rate from 10% for untreated patients to about 55% in the mid-to-late 1960s. Survival 
was further prolonged by adding an immunosuppressant, either azathioprine or cyclophos-
phamide, to the treatment regimen.

When cyclophosphamide is indicated for severe PAN, an intravenous pulse should be 
preferred to oral administration, as it achieves a more rapid clinical response, which is 
particularly important for patients with active disease. When combined with corticoster-
oids, intravenous cyclophosphamide should not exceed 12 pulses. At present, we recom-
mend pulse cyclophosphamide until remission is obtained and then prescribe 12–18 months 
of maintenance therapy, with azathioprine or methotrexate, as has also been demonstrated 
for ANCA-positive systemic necrotizing vasculitides.44,45

9.6.3 
 Treatment of HBV– and Other Virus-Related–PAN

Virus-associated vasculitides require specific treatments. In the context of chronic hepa-
titis B, steroids and immunosuppressants can effectively treat vasculitis and the short-term 
outcome is comparable to strategies comprising plasma exchange (PE) and antiviral agents.13 
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However, immunosuppressants have deleterious effects: they enhance virus replication, 
and, over the long term, they perpetuate chronic HBV infection and facilitate progression 
toward cirrhosis, which may be complicated later by hepatocellular carcinoma.

Based on the efficacies of antiviral drugs against chronic hepatitis and PE for PAN, we 
combined the two therapies to treat HBV–PAN. The rationale of the therapeutic sequence 
was for initial corticosteroids to rapidly control the most severe life-threatening PAN mani-
festations, which are common during the first weeks of overt vasculitis, and for their abrupt 
withdrawal to enhance immunological clearance of HBV-infected hepatocytes and favor 
HBe-antigen-to-anti-HBe-antibody seroconversion, with PE to control the course of PAN.

A regimen combining an antiviral agent (vidarabine, interferon-a2b or, more recently, 
lamivudine) and PE to treat HBV–PAN obtained excellent overall therapeutic results 
within a few weeks.13 The antiviral strategy increased the seroconversion rate from 14.7% 
with conventional treatment to 49.4% for patients receiving an antiviral agent and PE.13

9.6.4 
 Plasma Exchange

There is presently no argument to support the systematic prescription of plasma exchange 
(PE) at the time of diagnosis of non-HBV–PAN, even for patients with poor-prognosis 
factors. A prospective trial organized by the EUVAS Group confirmed that PE signifi-
cantly improved renal function better than pulse corticosteroids in patients with ANCA-
associated vasculitides with severe glomerulonephritis, but had no effect on survival.44 
Despite the lack of evidence and no prospective trial, PE is a useful tool as second-line 
treatment of PAN refractory to conventional therapy.

9.6.5 
 Biotherapies

Several biotherapies have been proposed, and some are under evaluation to treat vasculiti-
des. All the efforts have been focused on ANCA-associated vasculitides, and the first 
results are encouraging. In Kawasaki disease, which shares histology with PAN, intrave-
nous immunoglobulins have been proven effective.46 However, intravenous immunoglob-
ulins, antitumor necrosis factor-a (TNFa) (infliximab, etanercept and adalimumab), and 
anti-CD20 (rituximab) biologics have not shown any efficacy against PAN. Moreover, no 
rationale exists for such prescription. Therefore, it is not recommended that these treat-
ments be prescribed outside of clinical trials.

9.6.6 
 Specific Treatments

Specific treatments for hypertension, pain, and motor rehabilitation are also important ele-
ments in the overall therapeutic regimen for PAN patients. Since maximal immunosuppression 
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is given at treatment onset, prevention of opportunistic infections, like Pneumocystis 
jiroveci pneumonia, may be necessary and should be prescribed on an individual basis.47 
In the case of gastrointestinal involvement with persistent abdominal pain, despite medi-
cal treatment, exploratory surgery should be performed to look for and treat bowel per-
foration masked by the corticosteroid-and-immunosuppressant regimen. For these 
patients, it seems reasonable to administer drugs intravenously to circumvent possibly 
impaired drug absorption. Rapid and severe weight loss due to severe gastrointestinal 
involvement must be countered with parenteral nutrition. Despite the fact that weight 
loss has not been demonstrated to be a factor of poor prognosis, good general condition 
is always preferable, because it contributes to limiting the infection rate under cytotoxic 
agents.
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Abstract Cryoglobulins are immunoglobulins that precipitate in vitro at temperatures 
<37°C and produce organ damage through two main etiopathogenic pathways, accumula-
tion (hyperviscosity syndrome) and autoimmune-mediated mechanisms (vasculitis). 
Although cryoglobulinemia is associated with a large number of processes (mainly infec-
tions, autoimmune diseases, and cancer), the main cause is hepatitis C virus infection. 
Cryoglobulinemic disease is diagnosed when typical organ involvement appears in a patient 
with circulating cryoglobulins. Cutaneous purpura is the most indicative and frequent mani-
festation of cryoglobulinemic vasculitis, while the most frequently affected internal organs 
are the joints, kidneys, and peripheral nerves. The evolution varies widely, and the prognosis 
is heavily influenced not only by cryoglobulinemic damage to vital organs but also by the 
associated underlying diseases. Cryoglobulinemia may result in progressive (renal involve-
ment) or acute (pulmonary hemorrhage, gastrointestinal ischemia, CNS involvement) organ 
damage. The mortality rate of intestinal ischemia and alveolar hemorrhage is >80% after the 
first episode and reaches 100% after a second episode. Unfortunately, this may be the first 
cryoglobulinemic involvement in almost two-thirds of cases, highlighting the complex 
management and very elevated mortality of these cases.
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10.1 
 Introduction

Cryoglobulins are immunoglobulins (Ig) that precipitate when serum is incubated at lower 
than 37°C. Although circulating cryoglobulins are not always related to the presence of 
symptomatology, nearly half of the patients with cryoglobulinemia have clinical manifes-
tations of systemic vasculitis.1 Cryoglobulinemic vasculitis mainly affects the small- and, 
less frequently, medium-sized arteries and veins,2 which are thought to be damaged by 
deposition of immune complexes on their walls, with the subsequent activation of the 
complement cascade.3 Cryoglobulins have been observed in a wide variety of diseases, 
including malignancies, infections, and systemic autoimmune diseases.4,5 A viral origin of 
cryoglobulinemia was long suspected, but it was not until the beginning of the 1990s that 
there was evidence of a close relation with the hepatitis C virus (HCV).6-8 The distinctive 
etiopathogenic feature of cryoglobulinemia is an underlying B cell clonal expansion that 
mainly involves rheumatoid factor–secreting cells.9,10

In 1966, Meltzer et al.11 described the typical clinical symptoms associated with cryo-
globulinemia (purpura, arthralgia, and weakness). Subsequent studies in large series of 
patients12-14 have described a broad spectrum of clinical features involving the skin, joints, 
kidneys, and peripheral nerves. As in other systemic vasculitides, some cryoglobulinemic 
patients may present with potentially life-threatening situations involving internal organs such as 
the kidneys, lungs, gastrointestinal tract, and central nervous system (CNS). However, there is 
very limited information on the prognosis and management of these patients. In this chapter, we 
analyze the etiology, clinical manifestations, immunological features, and outcomes of patients 
with life-threatening and complex situations associated with cryoglobulinemic vasculitis.

10.2 
 Definition of Life-Threatening Cryoglobulinemia

The following organ involvements were considered as potentially life-threatening in 
patients with cryoglobulinemic vasculitis:

(a) Renal failure: cryoglobulinemic glomerulonephritis presenting with raised serum 
 creatinine >1.5 mg/dL; glomerular injury was diagnosed by renal biopsy and classi-
fied as membranoproliferative glomerulonephritis, mesangial proliferative glomerulo-
nephritis, or focal proliferative glomerulonephritis according to previous studies12

(b) Gastrointestinal involvement: vasculitic involvement of the esophagus, stomach, 
small intestine, colon, or any intra-abdominal viscera, presenting as gastrointestinal 
hemorrhage, intestinal ischemia, acute pancreatitis, or acute cholecystitis

(c) Pulmonary hemorrhage leading to respiratory failure, in the absence of pulmonary 
edema, adult respiratory distress syndrome, infectious pneumonia, lung cancer, or 
granulomatous disease

(d) Central nervous system (CNS) involvement: cerebral ischemia (in the absence of 
hypercoagulability or cardiovascular disease), cerebral hemorrhage, spinal cord, or 
cranial nerve involvement
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(e) Digital ischemic necrosis due to biopsy-proven vasculitic involvement
(f) Myocardial involvement: coronary vasculitic involvement leading to myocardial 

infarction, in the absence of cardiovascular diseases

10.3 
 General Characteristics

A review of literature between 1971 and April 2010 identified 311 patients with life- 
threatening cryoglobulinemia, 30 (10%) with more than one manifestation (Table 10.1). 
There were 176 (57%) women and 135 (43%) men, with a mean age at diagnosis of 

Table 10.1 Epidemiologic features, associated processes, mean cryocrit, and causes of death in 
patients with life-threatening cryoglobulinemia, according to the clinical presentation

Renal failure 
(n = 223)

Gastrointestinal 
(n = 43)

CNS 
involvement 
(n = 39)

Pulmonary 
hemorrhage 
(n = 17)

Sex (female) (%) 128 (58) 22 (51) 22 (56) 7 (41)

Mean age at diag nosis  
of cryoglo bulinemic syndrome 
(years)

51 (25–81) 56 (28–81) 53 (30–74) 53 (36–87)

Mean age at life-threatening 
involvement (years)

53 (25–81) 58 (28–81) 54 (30–76) 54 (36–87)

Associated conditions (%)
Chronic viral infection 169 (76) 35 (81) 10 (59)
 HCV infection 164 (74) 34 (79) 35 (90) 9 (53)
 HBV infection 5 (2) 1 (2) 2 (5) 1 (6)
Autoimmune diseases 12 (5) 4 (9) 3 (8) 2 (12)
 Neoplasia 6 (3) 2 (5) 2 (5) 1 (6)
 Idiopathic (essential) 36 (16) 2 (5) 4 (10) 4 (23)

Mean cryocrit (%) 9% (n = 45) 11.8% (n = 11) 3.2% (n = 13) 14% (n = 10)

Death (%) 90 (40) 13 (30) 15 (38) 12 (70)

Causes of death (%):
Infectious processes 25 (28) 4 (12) 3 (20) 4 (33)
Cryoglobulinemia vasculitis 21 (23) 8 (61) 9 (60) 7 (58)
  Chronic renal failure (n = 15) –
  Acute renal failure (n = 3) – –
Cardiovascular events 16 (18) 1 (8) – –

Liver-related processes 11 (12) – – –
Neoplasia 5 (5) – 3 (20) 1 (6)
Multiorganic failure 4 (4) – –
Other 8 (9)

Percentages are given in parentheses. Causes of death were classified according to the ICD-9 and 
ICD-10 codes HCV hepatitis C virus
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 cryoglobulinemia of 54 years (range, 25–87) and a mean age at life-threatening involvement 
of 55 years (range, 25–87). In 266 (86%) patients, life-threatening involvement was the first 
clinical manifestation of cryoglobulinemia. Severe involvement appeared after a mean time 
of 1.2 years (range 1–11) after the diagnosis of cryoglobulinemic vasculitis. Two hundred 
and forty-one (77%) patients had associated chronic viral infections, including HCV  infection 
in 209, HBV infection in 6, HIV infection in 1, and viral coinfection in the remaining 25 
patients (HCV–HIV coinfection in 21, HCV–HBV coinfection in 3, HCV–CMV  coinfection in 1). 
Other etiologies included systemic autoimmune diseases in 19 (6%) and neoplasias in 11. In 
the remaining 47 (15%) cases, no etiology was identified (essential cryoglobulinemia). 
Treatment of the life-threatening cryoglobulinemia included corticosteroids in 210 cases, 
 plasmapheresis in 178, immunosuppressive agents in 113, rituximab in 29, and infliximab in 
2 cases. Of the 209 HCV patients, 154 received antiviral therapy (interferon (IFN-a) mono-
therapy in 88, combined IFN-a and ribavirin in 65, and ribavirin monotherapy in 1). Urgent 
surgery was performed in 15 patients. Fourteen months (range, 3–120) was a mean follow-up 
from the diagnosis of life-threatening cryoglobulinemia. One hundred and thirty-eight 
patients (44%) died due to cryoglobulinemic vasculitis in 38 (27%) (chronic renal failure in 
15, ischemic colitis in 7, pulmonary hemorrhage in 6, acute renal failure in 3 patients, coro-
nary vasculitis in 3, cerebral hemorrhages in 2, and CNS vasculitis in 2), sepsis in 34 (25%), 
cardiovascular disease in 17 (12%), liver processes in 12 (9%), multiorganic failure in 9 
(6%), neoplasia in 8 (6%), and other complications in 20 patients (14%).

10.4 
 Life-Threatening Cryoglobulinemic Presentations

10.4.1 
 Renal Failure Due to Glomerulonephritis

Two hundred and twenty-three cases of biopsy-proven cryoglobulinemic glomerulonephri-
tis presenting with renal failure have been reported15-66 (Table 10.2). There were 128 (58%) 
women and 95 (42%) men, with a mean age at diagnosis of cryoglobulinemic vasculitis of 
51 years (range, 25–87) and of 53 (range, 25–87) at diagnosis of glomerulonephritis. The 
mean time between diagnosis of cryoglobulinemia and life-threatening involvement was 
16 months (range, 0–168). Clinical presentation consisted of nephrotic syndrome in 115 
(52%) patients and nephritic syndrome (proteinuria, hypertension, general edemas) in 44 
(20%), while the remaining 64 (29%) patients had an indolent presentation with asymptom-
atic raised creatinine levels. Renal biopsy disclosed membranoproliferative glomerulone-
phritis in 195 (87%) cases, mesangial proliferative glomerulonephritis in 14 (6%), focal 
proliferative glomerulonephritis in 9 (4%), and other histopathological lesions in 5 (2%) 
patients. Other cryoglobulinemic manifestations included purpura in 152 (68%) patients, 
articular involvement in 129 (58%), peripheral neuropathy in 83 (37%) patients, and fever 
in 13 (6%). Cryocrit levels were detailed in 45 patients with a mean cryocrit level of 9% 
(range, 0.5–80%) while cryocrit quantification was detailed in 16 (mean of 284 mg/dL, 
ranging from 0.19 to 2,434 mg/dL).
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Table 10.2 Epidemiologic features, associated processes, mean cryocrit, and causes of death in 
patients with life-threatening renal cryogloblinemic involvement

Renal failure (n = 223) (%)

Sex (female) (%) 128 (58)

Mean age at diagnosis of cryoglobulinemia (years) 51 (25–81)

Mean age at life-threatening involvement (years) 53 (25–81)

Mean time between diagnosis of cryoglobulinemia and 
life-threatening involvement (months)

16 (0–168)

Associated conditions:
 HCV infection 144 (65)
 HCV + HIV infection 18 (8)
 HBV infection 5 (2)
 HBV + HCV infection 2 (0.9)

Other associated conditions:
 Essential 36 (16)
 Autoimmune diseases 12 (5)
 Neoplasia 6 (3)
Mean cryocrit (%) (n = 45) 9 (0.5–80)
Mean cryocrit (mg/dL) (n = 16) 284 (0.19–2434)

Other cryoglobulinemic manifestations  
at diagnosis:
 Cutaneous purpura 152 (68)
 Articular involvement 129 (58)
 Peripheral neuropathy 83 (37)
 Fever 13 (6)

Renal manifestations: 195 (87)
 Renal failure 223 (100)
 Nephrotic syndrome 115 (52)
 Nephritic syndrome 44 (20)

Renal biopsy:
 Membranoproliferative glomerulonephritis 195 (87)
 Mesangial proliferative glomerulonephritis 14 (6)
 Focal proliferative glomerulonephritis 9 (4)
 Others 5 (2)

Treatment:
 Plasma exchange 118 (53)
 Corticosteroids 112 (50)
 Immunosuppressive agents 61 (28)
 Interferon a + ribavirin 60 (27)
 Interferon a 52 (23)
 Rituximab 21 (9)
 Hemodialysis 21 (9)
 Infliximab 2 (0.9)

(continued)
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Specific treatment for cryoglobulinemia consisted of combined therapy including 
plasma exchange in 118 (53%), corticosteroids in 112 (50%) cases, immunosuppressive 
agents in 61 (cyclophosphamide in 50, azathioprine in 6, mycophenolate mofetil in 4, and 
tacrolimus in 1), antiviral agents in 98 (IFN-a monotherapy in 46, combined IFNa and 
ribavirin in 52), rituximab in 21 (9%), hemodialysis in 21 (9%), and infliximab in  
2 (0.9%) patients. The combined therapy most frequently used was endovenous methyl-
prednisolone, cyclophosphamide, and plasma exchange in 39 patients (17%), followed by 
methylprednisolone and cyclophosphamide in 8 (3%), and methylprednisolone and 
plasma exchange in 6 patients (3%). After a mean follow-up of 18 months (range, 3–120) 
from the diagnosis of glomerulonephritis, 23 (10%) patients developed chronic renal fail-
ure and 7 (3%) evolved to end-stage renal disease. Ninety (40%) patients died due to 
infectious processes in 25 (28%), cryoglobulinemic vasculitis (chronic renal failure in 15 
and acute renal failure in 3) in 21 (23%), cardiovascular disease in 16 (18%), liver pro-
cesses in 11 (12%), neoplasia in 5 (5%), multiorganic failure in 4 (4%), and other compli-
cations in 8 (9%) patients.

10.4.2 
 Gastrointestinal Vasculitis

Gastrointestinal involvement was the second life-threatening cryoglobulinemic presen-
tation most frequently reported with 43 cases16,18,24,35,41,48,50,53,54,65-74 (Table 10.3). There 
were 22 (51%) women and 21 (49%) men, with a mean age at diagnosis of cryoglobu-
linemic vasculitis of 56 years (range, 28–81) and a mean age at diagnosis of gastroin-
testinal vasculitis involvement of 58 years (range, 28–81). The mean time between 
diagnosis of cryoglobulinemia and life-threatening involvement was 26 months (range, 
0–132).

Table 10.2 (continued)
Renal failure (n = 223) (%)

Mean follow-up of life-threatening  
cryoglobulinemia (months)

18 (3–120)

Outcomes:
 Chronic renal failure 44 (20)
 Relapse 14 (6)
 Hemodialysis 10 (5)
 Neoplasia 8 (4)
 Death 90 (40)

Causes of death:
 Life-threatening cryoglobulinemia 33 (37)
 Infectious processes 25 (28)
 Cardiovascular events 16 (18)
 Liver-related processes 11 (12)
 Neoplasia 5 (5)
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Table 10.3 Epidemiologic features, associated processes, mean cryocrit, and causes of death in 
patients with life-threatening gastrointestinal cryoglobulinemia

Gastrointestinal (n = 43) (%)

Sex (female) 22 (51)

Mean age at diagnosis of cryoglobulinemia (years) 56 (28–81)

Mean age at life-threatening involvement (years) 58 (28–81)

Mean time between diagnosis of cryoglobulinemia to 
life-threatening involvement (months)

26 (0–132)

Associated conditions:
 HCV infection 25 (58)
 Autoimmune diseases 4 (9)
 Neoplasia 2 (5)
 HCV + CMV infection 1 (2)
 HBV infection 1 (2)
Mean cryocrit (%) (n = 11) 11.8 (1–26)
Mean cryocrit (mg/dL) (n = 8) 789 (0.18–1113)

Other cryoglobulinemic manifestations  
at diagnosis:
 Cutaneous purpura 29 (67)
 Articular involvement 17 (39)
 Peripheral neuropathy 12 (28)
 Fever 8 (19)
 Raynaud syndrome 5 (12)

Clinical manifestations at life-threatening diagnosis:
 Abdominal pain 43 (100)
 Bloody stool 12 (28)
 Intestinal perforation 3 (7)
 Hematemesis 2 (5)
 Hypermenorrhagia 1 (2)

Gastrointestinal manifestations:
 Intestinal ischemia 37 (86)
 Cholecystitis 3 (7)
 Pancreatitis 2 (5)
 Adnexa and greater omentum 1 (2)

Treatment:
 Corticosteroids 34 (79)
 Plasma exchange 19 (44)
 Immunosuppressive agents 19 (44)
 Interferon a 14 (32)
 Surgery 11 (25)
 Rituximab 9 (21)
 Interferon a + ribavirin 4 (9)
Mean follow-up of life-threatening  
cryoglobulinemia (months)

11 (6–24)

(continued)



140 S. Retamozo et al.

10.4.2.1 
 Intestinal Ischemia

There were 37 (86%) patients with cryoglobulinemia intestinal ischemia (Fig. 10.1), all 
presenting with severe abdominal pain and general malaise with bloody stool in 12 (32%) 
cases, nausea and vomiting in 5 (13%), fever in 8 (23%), intestinal perforation in 3 (8%), 
hematemesis in 2 (5%), and hypovolemic shock in 1 patient. In 23 patients, intestinal vas-
culitis was confirmed histopathologically, in 6 patients, diagnosis was made by endoscopy, 
while in the remaining 8 cases, the diagnosis was based on the clinical and laboratory 
features. Other cryoglobulinemic manifestations included purpura in 25 (67%) patients, 
articular involvement in 14 (38%), peripheral neuropathy in 10 (27%) patients, and 
Raynaud phenomenon in 3 (8%). Cryocrit levels were detailed in 10 patients with a mean 
cryocrit level of 11.9% (range, 1–26%) while cryocrit quantification was detailed in six 
(mean of 1.2 mg/dL, ranging from 0.19 to 6.2 mg/dL).

Table 10.3 (continued)
Gastrointestinal (n = 43) (%)

Outcomes:
 Relapse 4 (9)
 Neoplasia 2 (5)
 Death 13 (30)

Causes of death:
 Life-threatening cryoglobulinemia 8 (61)
 Infectious processes 4 (12.5)
 Others 1 (8)

Fig. 10.1 Intestinal ischemia 
(diffuse edema of  
intestinal wall)
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Treatment consisted of corticosteroids in 30 (81%) patients, plasma exchange in 17 
(46%) patients, immunosuppressive agents in 14 (38%) (cyclophosphamide in 13 and aza-
thioprine in 1), antiviral agents in 14 (38%) (IFN-a monotherapy in 10, combined IFN-a 
and ribavirin in 4), rituximab in 9 (24%), and surgery in 7 (19%) patients. Thirteen patients 
died (eight due to the cryoglobulinemic intestinal involvement, four due to an infectious 
process, and one due to liver involvement). Two additional patients died after a second 
episode of intestinal ischemia. (The first episode was successfully resolved after surgery 
and medical treatment).

10.4.2.2 
 Cryoglobulinemic Cholecystitis

Three patients presented with abdominal pain in the upper right quadrant suggestive of 
cholecystitis. A 47-year-old woman had history of malaise, arthralgia, palpable purpura, 
polyneuropathy, and Raynaud phenomenon. She had undergone cholecystectomy due to 
clinically suspected acute cholecystitis, and histological analysis disclosed vasculitic 
involvement. Hypocomplementemia, type II mixed cryoglobulinemia, HCV antibodies, 
and HCV RNA were detected. Remission of the cryoglobulinemia was induced with 
cyclophosphamide and steroids. HCV elimination with interferon did not succeed.  
A 64-year-old man had 1-year history of cryoglobulinemia vasculitis, which initially pre-
sented with malaise, arthralgia, fever, and polyneuropathy. He was under treatment of 
low-dose methyl prednisolone (4 mg/day) until his second admission with abdominal pain 
and fever. A cholecystectomy was performed, and histological examination of the gall-
bladder disclosed vasculitis of the small- and medium-sized vessels. He was treated with 
corticosteroids and interferon. A 66-year-old man had recurrent episodes of abdominal 
pain associated with blood-stained diarrhea for which he twice underwent colonoscopy 
without evidence of vasculitis on histological examination. He had undergone cholecys-
tectomy due to clinically suspected acute cholecystitis, and histology of the gallbladder 
wall disclosed evidence of recent and old vasculitis. He had previous hepatitis B infection, 
being positive for anti-HBs antibody but negative for HBsAg. Hypocomplementemia and 
type II mixed cryoglobulinemia (cryocrit 26%) were present. His treatment consisted of 
corticosteroids and plasma exchange. Three patients were successfully cured of cryoglob-
ulinemic vasculitis after surgery and medical treatment.

10.4.2.3 
 Cryoglobulinemic Pancreatitis

Two patients had cryoglobulinemic pancreatitis. They presented with abdominal pain, and 
the diagnosis was performed with abdominal CT. One patient also presented renal failure, 
CNS involvement, and digital ischemic necrosis, and he was treated with corticosteroids, 
cyclophosphamide, plasma exchange, and surgery of fingers of the left hand. The second 
patient was treated with corticosteroids and IFN-a monotherapy. Both patients were 
 successfully cured of cryoglobulinemic pancreatitis with medical treatment.
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10.4.2.4 
 Cryoglobulinemic Vasculitis of the Adnexa and Greater Omentum

A 45-year-old woman had abdominal pain and hypermenorrhagia 2 months before admis-
sion. The intraoperative abdominal situs showed multiple adhesions. The adhesions as 
well as both the adnexa and part of the greater omentum were resected. Histological exam-
ination of the adnexa and greater omentum specimen disclosed a necrotizing vasculitis of 
the small- and medium-sized vessels. She also presented malaise, fever, and mononeuritis 
multiplex after the surgery. Treatment consisted in corticosteroids and IFN-a monotherapy, 
but the outcome was not detailed.

10.4.3 
 CNS Involvement

Thirty-nine patients presenting with CNS involvement16,18,22,25,31,35,41,47,50,54,65,67,75-86 (Table 10.4). 
There were 22 women (56%) and 17 men (44%), with a mean age at diagnosis of cryo-
globulinemic vasculitis of 53 years (range, 30–74) and a mean age at diagnosis of CNS 

Table 10.4 Epidemiologic features, associated processes, mean cryocrit, and causes of death in 
patients with cryoglobulinemic central nervous system involvement

CNS involvement (n = 39) (%)

Sex (female) 22 (56)

Mean age at diagnosis of cryoglobulinemia (years) 53 (30–74)

Mean age at life-threatening involvement (years) 54 (30–76)

Mean time between diagnosis of cryoglobulinemia to 
life-threatening involvement (months)

9 (0–60)

Associated conditions:
 HCV infection 33 (85)
 Autoimmune diseases 3 (8)
 HCV + HIV infection 2 (5)
 Neoplasia 1 (2)
Mean cryocrit (%) (n = 13) 3.2 (1–13)
Mean cryocrit (mg/dL) (n = 8) 10 (0.19–13)

Other cryoglobulinemic manifestations at diagnosis:
 Cutaneous purpura 24 (61)
 Peripheral neuropathy 21 (54)
 Articular involvement 14 (36)
 Sores in MMII 4 (10)

Neurological symptoms at presentation:
 Hemiplegic 17 (43)
 Coma 11 (28)
 Paraplegia 6 (15)



14310 Life-Threatening Cryoglobulinemia 

cryoglobulinemic involvement of 54 years (range, 30–76). The mean time between diag-
nosis of cryoglobulinemia and life-threatening involvement was 9 months (range, 0–60). 
Twelve patients presented with another life-threatening manifestation (CNS involvement 
and cryoglobulinemic glomerulonephritis in 7 patients; CNS involvement, cryoglobulinemic 
glomerulonephritis, and pulmonary hemorrhage in two; CNS involvement, cryoglobuline-
mic glomerulonephritis, and digital ischemic necrosis in one; CNS involvement and digital 
ischemic necrosis in one; and CNS involvement, cryoglobulinemic glomerulonephritis, and 
intestinal ischemia in 1 patient). One patient had two coexisting CNS involvements (anterior 
optic neuropathy and transverse myelitis). Clinical presentation consisted of hemiplegia in 
17 (43%) patients, coma in 11 (28%), paraplegia in 6 (15%), encephalopathy in 6 (15%), 
seizures in 4 (10%), disturbances of the bladder in 4 (10%), generalized pyramidalism in  
3 patients (8%), and visual impairment in 1 (2%). CNS involvement consisted of cerebral 

Table 10.4 (continued)
CNS involvement (n = 39) (%)

 Encephalopathy 6 (15)
 Seizures 4 (10)
 Disturbances of the bladder 4 (10)
 Generalized pyramidalism 3 (8)
 Visual impairment 1 (2)

Main characteristics with life-threatening:
 Cerebral ischemia 16 (41)
 CNS vasculitis 13 (33)
 Cerebral hemorrhage 5 (13)
 Transverse myelitis 5 (13)

Treatment:
 Corticosteroids 35 (90)
 Plasma exchange 21 (54)
 Immunosuppressive agents 15 (38)
 Interferon a 9 (23)
 Antiaggregant therapy 4 (10)
 Interferon a + ribavirin 1 (2)
 Infliximab (Anti TNF) 1 (2)
Mean follow-up of life-threatening cryoglobulinemia 
(months)

14 (6–84)

Outcomes:
 Relapse 4 (10)
 Neurological damage 5 (13)
 Neoplasia 4 (10)
 Death 15 (38)

Causes of death:
 Life-threatening cryoglobulinemia 9 (60)
 Infectious processes 3 (20)
 Others 2 (13)
 Neoplasia 1 (7)
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ischemia in 16 (41%) cases, cerebral hemorrhages in 5 (13%), medullary involvement in  
5 (13%), including transverse myelitis in four (three with repeated episodes) and ischemic 
involvement of the spinal cord and CNS vasculitis in 13 (33%) (demonstrated by magnetic 
resonance imaging in all patients and post-mortem study in 4). Other cryoglobulinemic man-
ifestations included purpura in 24 (61%) patients, peripheral neuropathy in 21 (54%), articu-
lar involvement in 14 (36%), and sores in the legs in 4 patients (10%). Cryocrit levels were 
detailed in 13 patients with a mean cryocrit level of 3.2% (range, 1–13%) while cryocrit 
quantification was detailed in eight (mean of 10 mg/dL, ranging from 0.19 to 13 mg/dL).

Specific treatment for cryoglobulinemia included corticosteroids at high doses 
(1–1.5 mg/kg/day) in 35 (90%) patients, plasma exchange in 21 (54%), immunosuppres-
sive agents in 15 (38%) (cyclophosphamide in 10, azathioprine in 3 and ciclosporine in 
2), antiviral agents in 9 (23%) (IFN-a monotherapy in 8, combined IFN-a, and ribavirin 
in 1), antiaggregant therapy in 4 (10%), and infliximab in 1 patient (2%). After a mean 
follow-up of 14 months (range 6–84) from the diagnosis of CNS involvement, 4 patients 
had neurological impairment (generalized pyramidalism in three, paraplegia in two, and 
dysbasia, dysarthria, and spasticity in one). The patient with medullar involvement clearly 
improved, with a slight sensory alteration remaining at the last visit. Fifteen patients 
(38%) died: nine (60%) due to life-threatening cryoglobulinemia (multiorganic failure 
due to cryoglobulinemic vasculitis in four, cerebral hemorrhages in two cases, and CNS 
vasculitis in two), sepsis in three (20%), neoplasia in three (8%) (lymphoma in two and 
lung cancer in one).

10.4.4 
 Pulmonary Hemorrhage

Seventeen patients presented pulmonary hemorrhage15,17,18,31,32,45,50,54,87-89 (Table 10.5; 
Fig. 10.2). There were ten (59%) men and seven (41%) women, with a mean age, at 
diagnosis of cryoglobulinemic vasculitis, of 53 years (range, 36–87) and of 54 (range, 
36–87) at diagnosis of pulmonary hemorrhage. The mean time between diagnosis of 
cryoglobulinemia and life-threatening involvement was 13 months (range, 0–60). 
Clinical features included dyspnea and hemoptysis in eight cases, and respiratory failure 
in seven. All patients showed pulmonary infiltrates in the chest X-ray. Other cryoglobu-
linemic manifestations included purpura in seven (41%) patients, fever in four (23%), 
peripheral neuropathy in three (18%), and articular involvement in three (18%) patients. 
Cryocrit levels were detailed in 10 patients with a mean cryocrit level of 14% (range, 
4–60%) while cryocrit quantification was detailed in five (mean of 1.1 mg/dL, ranging 
from 1 to 2.1 mg/dL).

One patient was treated conservatively with oral prednisone due to advanced age (87-year-
old) and showed an insidious evolution and died 1 year later due to a second episode of pul-
monary hemorrhage. The remaining 16 patients required admission to the intensive care unit 
(ICU) and were treated with endovenous methylprednisolone in all cases, cyclophosphamide 
in 8, plasma exchange in 7, and rituximab in 1. Twelve patients (70%) died, due to cryoglobu-
linemic vasculitis in 7 (58%) (pulmonary hemorrhage in six and multiorganic failure due to 
cryoglobulinemic vasculitis in one), sepsis in four (33%), and unknown in one (8%).
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Table 10.5 Epidemiologic features, associated processes, mean cryocrit, and causes of death in 
patients with life-threatening pulmonary cryoglobulinemic involvement

Pulmonary involvement (n = 17) (%)

Sex (female) 7 (41)

Mean age at diagnosis of cryoglobulinemia (years) 53 (36–87)

Mean age at life-threatening involvement (years) 54 (36–87)

Mean time between diagnosis of cryoglobulinemia to 
life-threatening involvement (months)

13 (0–60)

Associated conditions:
 HCV infection 8 (47)
 Autoimmune diseases 2 (12)
 HCV + HBV infection 1 (6)
 HCV + CMV infection 1 (6)
Mean cryocrit (%) (n = 10) 14 (4–60)
Mean cryocrit (mg/dL) (n = 5) 1.1(1–2.1)

Other cryoglobulinemic manifestations at diagnosis:
 Cutaneous purpura 7 (41)
 Fever 4 (23)
 Articular involvement 3 (18)
 Peripheral neuropathy 3 (18)

Pulmonary manifestations at diagnosis:
 Dyspnea 8 (47)
 Hemoptysis 8 (47)
 Respiratory failure 7 (41)

Main characteristics with life-threatening:
 Pulmonary Hemorrhage 17 (100)

Treatment:
 Corticosteroids 16 (94)
 Interferon a 1 (6)
 Interferon a + ribavirin 1 (6)
 Immunosuppressive agents 8 (47)
 Rituximab 1 (6)
 Plasma exchange 8 (47)
Mean follow-up of life-threatening cryoglobulinemia 
(months)

12 (8–60)

Outcomes:
 Relapse 3 (18)
 Neoplasia –
 Death 12 (70)

Causes of death:
 Infectious processes 6 (50)
 Life-threatening cryoglobulinemia 5 (42)
 Unknown 1 (6)
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10.4.5 
 Digital Necrosis

There were 12 patients reported with cryoglobulinemic digital ischemic necrosis18,24,25,35,49,67,90-92 
(Table 10.6; Fig. 10.3). There were 8 (67%) men and 4 (33%) women, with a mean age at 
diagnosis of cryoglobulinemic vasculitis of 52 years (range, 33–70) and of 53 (range, 36–70) 
at diagnosis of digital ischemic necrosis. The mean time between diagnosis of cryoglobuline-
mia and life-threatening involvement was 12 months (range, 0–60). Nine (75%) patients 
presented with feet gangrene and 3 (25%) patients with hand gangrene. All cases presented 
vascular ischemia diagnosed by arteriography, and in 4 patients, the diagnosis was confirmed 
by histological analysis. Other cryoglobulinemic manifestations included purpura in nine 
(75%) patients, articular involvement in 7 (58%), peripheral neuropathy in 5 (42%), and 
sores in MMII in 4 (33%) patients. Cryocrit levels were detailed in 2 patients with a mean 
cryocrit level of 2.35% (range, 4–4.5%) while cryocrit quantification was detailed in 4 (mean 
of 9.19 mg/dL, ranging from 0.23 to 22.8 mg/dL).

Treatment consisted of endovenous methylprednisolone (1 mg/kg/day) in ten (83%) 
patients, plasma exchange in seven (58%), immunosuppressive agents in seven (58%) 
(cyclophosphamide in four, azathioprine in one, mycophenolate mofetil in one, and 
cyclosporine in one), IFN-a monotherapy in six (50%), and rituximab in one (8%) patient. 
Urgent surgery was performed in five (42%) patients who did not respond to medical treat-
ment and one patient was successfully treated with percutaneous angioplasty. After a mean 
follow-up of 12 months (range, 3–24) from the diagnosis of digital ischemic necrosis, five 
(42%) patients died: two (40%) due to life-threatening cryoglobulinemia (multiorganic 
failure), two (40%) due to cardiovascular disease (ischemic heart attack in one case and 
heart failure in one), and sepsis in one (20%).

Fig. 10.2 Pulmonary 
hemorrhage
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Table 10.6 Epidemiologic features, associated processes, mean cryocrit, and causes of death in 
patients with digital ischemic necrosis

Digital ischemic necrosis 
(n = 12)

Sex (female) 4 (33)

Mean age at diagnosis of cryoglobulinemia (years) 52 (33–70)

Mean age at life-threatening involvement (years) 53 (36–70)

Mean time between diagnosis of cryoglobulinemia  
and life-threatening involvement (months)

12 (0–60)

Associated conditions:
 HCV infection 7 (58)
 HCV + HBV infection –
 Autoimmune diseases –
Mean cryocrit (%) (n = 2) 2.35 (4.4–5)
Mean cryocrit (mg/dL) (n = 6) 9.19 (0.23–22.8)

Main clinical cryoglobulinemia manifestations  
at diagnosis:
 Cutaneous purpura 9 (75)
 Articular involvement 7 (58)
 Peripheral neuropathy 5 (42)
 Sores in MMII 4 (33)

Main characteristics with life-threatening:
 Feet gangrene 9 (75)
 Distal hands gangrene 3 (25)

Treatment of life-threatening:
 Corticosteroids 10 (83)
 Plasma exchange 7 (58)
 Immunosuppressive agents 7 (58)
 Interferon a 6 (50)
 Surgery 5 (42)
 Rituximab 1 (8)
Mean follow-up of life-threatening  
cryoglobulinemia (months)

12 (3–24)

Outcomes:
 Relapse 1 (8)
 Neoplasia 1 (8)
 Death 5 (42)

Causes of death:
 Life-threatening cryoglobulinemia 2 (40)
 Cardiovascular disease 2 (40)
 Infectious processes 1 (20)
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10.4.6 
 Myocardial Involvement

Eight cases of cryoglobulinemic myocardial involvement have been reported16,41,49 
(Table 10.7). There were four (50%) women and four (50%) men, with a mean age  
at diagnosis of cryoglobulinemic vasculitis of 55 years (range, 41–63) and a mean age  
at diagnosis of myocardial involvement of 56 years (range, 44–63). The mean time between 
diagnosis of cryoglobulinemia and life-threatening involvement was 12 months (range, 
0–36). All patients presented ischemic heart attack demonstrated by arteriography; one 
patient also presented with heart failure (coronary vasculitis was demonstrated by necropsy 
in three). One patient presented with another life-threatening manifestations (cryoglobu-
linemic glomerulonephritis and digital ischemic necrosis). No patient had complicated 
cardiovascular risk factors. Other cryoglobulinemic manifestations included purpura in all 
patients, peripheral neuropathy in seven (87%), articular involvement in seven (87%), and 
Raynaud phenomenon in five (62%). Cryocrit levels were positive in all patients, but the 
values were not detailed.

Treatment consisted of corticosteroids at high doses (1–1.5 mg/kg/day) in six (75%) patients, 
plasma exchange in five (62%), cyclophosphamide in two (25%), and rituximab in one patient. 
Three (37%) patients died due to life-threatening cryoglobulinemia (coronary vasculitis).

10.4.7 
 Ocular Involvement

Five patients presented with ocular involvement and cryoglobulinemia18,40,75,77,93: Two 
patients (40%) had anterior optic neuropathy, retinal vasculitis in two (40%), and central 
retinal vein occlusion in one patient (20%). There were four (80%) men and one (20%) 
woman, with a mean age at diagnosis of cryoglobulinemic vasculitis of 48 years (range, 
30–64) and of 49 (range, 30–64) at diagnosis of ocular involvement. The mean time 
between diagnosis of cryoglobulinemia and life-threatening involvement was 1 month 

Fig. 10.3 Digital necrosis
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(range, 0–5). Four patients (80%) had associated chronic HCV infection; other etiologies 
included B cell lymphoma in two patients (40%) and systemic lupus erythematosus in one 
patient (20%). All patients were evaluated by fluorescein angiography. Clinical presenta-
tion consisted of visual loss in two patients (40%), blurry vision in two (40%), and enceph-
alopathy in one patient. Three patients (60%) presented with another life-threatening 
manifestation (ocular involvement and cryoglobulinemic glomerulonephritis in two 
patients, and anterior optic neuropathy and transverse myelitis in one patient). Cryocrit 
levels were positive in all patients, but the values were not detailed.

Treatment consisted of plasma exchange in four (80%), corticosteroids at high doses 
(1–1.5 mg/kg/day) in three patients (60%), antiviral agents in three (60%) (IFN-a 

Table 10.7 Epidemiologic features, associated processes, mean cryocrit, and causes of death in 
patients with cryoglobulinemic cardiovascular involvement

Cardiovascular disease (n = 8)

Sex (female) 4 (50)

Mean age at diagnosis of cryoglobulinemia (years) 55 (41–63)

Mean age at life-threatening involvement (years) 56 (44–63)

Mean time between diagnosis of cryoglobulinemia and 
life-threatening involvement (months)

12 (0–36)

Associated conditions:
 HCV infection 3 (37)
 HCV + HIV infection –
 Autoimmune diseases –

Other cryoglobulinemic manifestations at diagnosis:
 Cutaneous purpura 8 (100)
 Peripheral neuropathy 7 (87)
 Articular involvement 7 (87)
 Raynaud syndrome 5 (62)

Main characteristics with life-threatening:
 Myocardial infarction 5 (62)
 Coronary vasculitis 3 (37)
 Heart failure 1 (12)

Treatment of life-threatening:
 Corticosteroids 6 (75)
 Plasma exchange 5 (62)
 Immunosuppressive agents 2 (25)
 Rituximab 1 (12)

Outcomes:
 Death 4 (50)

Causes of death:
 Life-threatening cryoglobulinemia 4 (100)
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monotherapy in two and combined IFNa and ribavirin in one), cyclophosphamide in 
one (20%), and rituximab in one patient (20%). Four months later, one patient who had 
a second episode of anterior optic neuropathy was successfully treated with corticoster-
oids. Two patients died: one patient due to B cell lymphoma and one due to ischemic 
stroke.

10.5 
 Complex Situations

10.5.1 
 Coexistence with Other Systemic Vasculitis

10.5.1.1 
 Coexistence with Polyarteritis Nodosa (PAN)

Vasculitides are a heterogeneous group of disorders. There are diverse features, including 
clinical manifestations that sometimes overlap and involvement of all types of blood ves-
sels. The prevalence of anti-HCV antibodies in patients with PAN ranges from 5% to 12%. 
However, since most of these PAN patients infected by HCV also had cryoglobulins in 
their serum, there is controversy regarding the existence of “authentic” PAN related to 
HCV infection. Differentiation between PAN-type and mixed cryoglobulinemia vasculitis 
can be difficult, since they may share the same clinical manifestations and pathologic 
lesions, including peripheral neuropathy, purpuric skin lesions, arthralgia, myalgia, renal 
involvement, and characteristics of vascular inflammatory infiltrate.94

 Histology Evidence of Mixed Cryoglobulinemia and PAN Vasculitis

Mendez et al.67 describe a 36-year-old man with HCV infection, positive cryoglobulins, 
and histological evidence of mild chronic hepatitis present with bilateral lower extremity 
rash associated with arthralgias. Skin biopsy disclosed leukocytoclastic vasculitis affect-
ing small vessels. Treatment with interferon three times a week for 6 months did not show 
any response. He presented abdominal pain with small bowel infarction. Pathology dis-
closed necrotizing vasculitis affecting small vessels. An intraoperative liver biopsy noted 
chronic portal triaditis with the presence of fibrin thrombi in the small portal vessels. 
Polyarteritis nodosa was diagnosed, and plasma exchange and pulse i.v. corticosteroids 
resulted in incomplete response; therefore, treatment with cyclophosphamide was started. 
Severe ischemic colitis evolved, complicated by multiple intra-abdominal abscesses. 
Sepsis and acute renal and liver failure ensued, and the patient died. Canada et al.95 
describe a 53-year-old man with HCV infection undergoing cholecystectomy for pre-
sumed  cholecystitis; histological examination disclosed medium-sized arteritis, consis-
tent with PAN. The patient later developed rapidly progressive glomerulonephritis. 
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Kidney biopsy  demonstrated cryoglobulinemia glomerulonephritis. Treatment included 
pulse  methylprednisolone followed by oral prednisone and monthly intravenous cyclo-
phosphamide for 6 months. The patient subsequently underwent treatment for HCV with 
interferon,  resulting in a marked decrease in HCV RNA. The patient has had no relapse 
of the vasculitis, his renal function is stable, and viral load remains low after completing 
36 weeks of interferon treatment. Idiopathic polyarteritis nodosa is usually treated with 
corticosteroids and sometimes with cyclophosphamide. Accelerated viral replication is a 
potential risk associated with the use of corticosteroids and cytotoxic agents when used in 
PAN associated with hepatitis B/C. Benefit from the combined use of plasma exchange, 
corticosteroids, and interferon has been reported previously in hepatitis B infections.95 
This small number does not mean that mixed cryoglobulinemia should not be listed 
among the causes of necrotizing vasculitis, but it makes it difficult to extract those  specific 
features that would enable to predict which case of mixed cryoglobulinemia is associated 
or not with necrotizing vasculitis.96

 Chronic HCV Infection PAN-Type Vasculitis

Cacoub et al.94 describe ten patients who fulfilled the American College of Rheumatology 
criteria for PAN with multiple system clinical involvement, histological evidence of mostly 
medium-sized vessel necrotizing vasculitis, mixed cryoglobulinemia in all patients (type II 
with an IgM kappa in nine and type III in one), anti-HBc antibodies in three patients, and 
HCV PCR was positive in all patients except one. Disease onset was acute in all cases and 
patients had very severe acute clinical manifestations within a few weeks, with polyvis-
ceral failure that was often life threatening. In the majority of these patients, the neurological 
involvement was a severe acute sensorimotor multifocal mononeuropathy involving all 
limbs. Pathological lesions involved medium- and small-sized vessels with a mixed inflam-
matory infiltrate of monocytes, lymphocytes, polymorphonuclear neutrophils, and a necro-
tizing angitis. Some distinctive features found in these patients are common in PAN but 
have not been reported in mixed cryoglobulinemia. They include microaneurysms (found 
in two patients) and renal cortical necrosis secondary to occlusion of medium-sized arteries 
(one patient), a known feature of PAN and unreported in cryoglobulinemia. Treatment of 
PAN-type vasculitis related to HCV infection consisted of corticosteroids in order to 
 rapidly control the most severe life-threatening manifestations of systemic vasculitis. 
Plasma exchanges were undertaken to control the course of vasculitis by clearance of 
immune complexes without stimulating viral replication. Interferon-alpha was used to 
directly control HCV replication. Steidi et al.97 describe a 76-year-old female patient who 
presented with severe peripheral neuropathy. The sural nerve biopsy revealed a severe 
subacute axonal neuropathy with endoneurial edema, necrotizing arteritis of medium-sized 
arteries with granulomatous inflammation throughout all layers of the vessel wall as well 
as fibrinoid media necrosis. These findings were interpreted as typically of PAN. The 
screening revealed chronic hepatitis C infection associated with cryoglobulinemia type II 
(IgG kappa IgA). After biopsy, immunosuppressive therapy with corticosteroids was 
started. After initial regression of paresthesias, tapering of the dose led to a relapse of 
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symptoms. This was followed by the onset of purpura on the patient’s legs. A cyclophos-
phamide  treatment was initiated. Then, the patient started a combined treatment with 
interferon-alpha and ribavirin. Garcia de La Peña Lefebvre et al.98 describe a case of a 
38-year-old woman who developed systemic vasculitis after infection by HBV and HCV. 
The clinical and laboratory findings substantiated not only the diagnosis of polyarteritis 
nodosa (PAN) but also that of mixed cryoglobulinemia with a monoclonal IgM compo-
nent. A deltoid muscle biopsy showed vasculitis of small- and medium-sized arteries and 
venules with leukocytoclasis and lymphocyte infiltrates, but no fibrinoid necrosis. An 
abdominal angiogram showed multiple microaneurysms of mesenteric, renal, splenic, 
and hepatic arteries, with multiple stenoses and visceral infarcts. HBV-related PAN was 
diagnosed, even though mixed cryoglobulinemia (MC) could also be considered owing to 
the muscle biopsy findings. The patient received a daily methylprednisolone pulse for 
three days, followed by oral prednisone (50 mg/day), which was rapidly tapered within 
14 days. Thirteen plasma exchanges were performed within 1 month. After stopping 
 steroids, treatment with interferon-alpha-2b (3 MU, three times a week) was prescribed 
for 2 months. Six weeks later, anti-HBe antibodies were detected, and cryoglobulinemia 
became undetectable.

These examples of highly complex situations emphasize the need to gather all relevant 
clinical, biological, histological, and complementary data so that the best treatment for 
overlapping of distinct vasculitis can be selected.98 HCV infection may be associated with 
different types of systemic vasculitis (polyarteritis nodosa or mixed cryoglobulinemia). 
Because of the differences in clinical and pathological features and therapeutic strategy, 
PAN-type vasculitis should be distinguished from mixed cryoglobulinemia vasculitis in 
patients with HCV infection.94

 HCV-Symptomatic Mixed Cryoglobulinemia Without Necrotizing Vasculitis

Cacoub et al.94 described seven HCV patients with symptomatic mixed cryoglobulinemia 
without necrotizing vasculitis of medium- or small-sized arteries which did not fulfill cri-
teria for PAN. The predominant extrahepatic symptom was a subacute distal polyneuropa-
thy. No patient had life-threatening disease at entry or during the course of study. All the 
patients were PCR-positive for HCV. Three patients had anti-HBc antibodies, but none had 
HBc Ag or HBV DNA. Mixed cryoglobulinemia was found in all patients, including type 
II IgM kappa in six patients and type III in one patient. Neuromuscular biopsies showed an 
inflammatory process of medium and small vessels in all patients. The infiltrate consisted 
exclusively of mononuclear cell (n = 6), and it was predominantly localized in perivascular 
areas. Five patients received interferon-alpha alone or associated with plasma exchanges, 
or with steroids and plasma exchanges. Two patients received only low-dose steroids. 
Three patients had slow progression of their peripheral neuropathy. Studies on medium-
sized vessel vasculitis of PAN type and HCV infection association have been controver-
sial. In this series, possible confusion between vasculitis of medium- or small-sized arteries 
and mixed cryoglobulinemia arises from the presence of a mixed cryoglobulin in the serum 
of all patients. The mechanism(s) leading to PAN or mixed-type cryoglobulinemia vascu-
litis in HCV patients remains unclear.94
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10.5.1.2 
 Coexistence with Antineutrophil Cytoplasmic Antibody (ANCA)

The detection of ANCA has been reported in chronic hepatitis C and HCV-associated MC 
in few cases. Cacoub et al.99 did not find ANCA using IFT and MPO-ANCA ELISA in 36 
patients with “essential,” i.e., HCV-negative, mixed cryoglobulinemia or HCV-associated 
mixed cryoglobulinemia. They detected P-ANCA in 2 of 15 patients with HCV infection 
without cryoglobulinemia and concluded that ANCA does not play a role as a marker or 
mediator of disease in mixed cryoglobulinemia. Bruchfield et al.47 describe a 47-year-old 
female with fever, purpura, arthralgia, pleuritis, cerebral vasculitis, peripheral neuropathy, 
and cryoglobulinemia glomerulonephritis; C-ANCA with PR3 antibodies was detected in 
her. The patient received a daily methylprednisolone pulse for 3 days and combined ther-
apy with interferon-alpha and ribavirin. Vasculitis rapidly improved, and the renal out-
come was favorable. PR3-ANCA decreased to borderline levels. Didona et al.100 describe 
a patient with a chronic HCV infection with mixed-type II cryoglobulinemia, cutaneous 
leukocytoclastic vasculitis, and P-ANCA. Asa et al.101 describe a 49-year-old woman with 
a history of chronic hepatitis C virus infection with proteinuria (0.2 g/day), hematuria, 
renal failure (serum creatinine 1.4 mg/dL), positive antinuclear antigen, hypocomplement-
emia, mixed cryoglobulinemia (type III), and MPO-ANCA level was found to be high 
(356 EU). In renal biopsy, most glomeruli showed crescentic formation with the weak 
deposition of IgG, IgM, and C3 in the mesangial area and along the capillary wall. The 
patient was diagnosed as having systemic vasculitis associated with MPO-ANCA. 
Methylprednisolone pulse therapy followed by oral prednisolone (40 mg/day) effectively 
normalized MPO-ANCA level. Lamprecht et al.33 describe two patients with systemic pat-
terns vasculitis (SV). In both cases, the detection of cANCA in conjunction with glomeru-
lonephritis and clinical signs of extrarenal vasculitis favored the diagnosis of an 
ANCA-associated vasculitis (AAV). However, neither patient showed characteristic clini-
cal signs and symptoms of AAV and, especially, there was no evidence of lung involve-
ment as typically seen in Wegener’s granulomatosis (WG), microscopic polyangiitis 
(MPA), or Churg–Strauss syndrome (CSS). On the other hand, a nephrotic syndrome, 
which is a rather unusual manifestation of AAV, was observed in each of the cases. 
Additionally, cryoglobulinemia and hypocomplementemia (in conjunction with HCV in 
one of the cases) were also detected, which are characteristically not seen in AAV. The 
patient with crescentic glomerulonephritis suffered from urticaria vasculitis, arthritis, and 
pleural effusions, but HCV could not be detected. In addition, intensive interdisciplinary 
investigations (ophthalmology, cranial NMR, etc.) did not reveal lesions usually present in 
patients with AAV. The simultaneous demonstration of ANCA and cryoglobulinemia in 
these two vasculitic patients was at first confusing. However, complement consumption is 
characteristic of the groups of immune complex vasculitides (including essential cryo-
globulinemic vasculitis) and exceptionally rare in ANCA-associated vasculitides (AAV), 
including Wegener’s granulomatosis, which is most strongly associated with cANCA/
PR3-ANCA. In addition, gross proteinuria is rather rare in AAV and more frequent in 
immune complex glomerulonephritis like essential mixed cryoglobulinemia. Thus, immu-
nohistochemical analysis of the kidney-biopsies did in fact finally help to distinguish the 
different forms of vasculitis (pauci-immune versus immune complex). Moreover, the 
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detection of HCV in one case guided the therapy to an immunomodulating regimen with 
IFN-alpha instead of traditional immunosuppressive therapy.

Clinical signs of a vasculitis and detection of cANCA or pANCA are suggestive of an 
ANCA-associated vasculitis (i.e.,Wegener’s granulomatosis, microscopic polyangiitis, or 
Churg–Strauss syndrome). However, only additional investigations (complement, cryoglob-
ulins, search for infections) and immunohistological proof of a pauci-immune or immune 
complex vasculitis will help to clearly establish the diagnosis of an ANCA-associated vascu-
litis or immune complex vasculitis, and to differentiate cases with “false-positive” ANCA. 
Screening for cryoglobulins and HCV infection should be performed upon first presentation 
in all patients with vasculitis and/or glomerulonephritis, especially when hypocomplement-
emia is present. Because “false-positive” cANCA can occur, histological proof of immune 
complex–associated lesions should be used to support the diagnosis whenever possible. If 
HCV-associated mixed cryoglobulinemia and (immune complex–/cryoglobulinemic-) vasc-
ulitis is demonstrated, patients can be treated with IFN-alpha if there is no life-threatening 
situation or risk of organ failure, whereas traditional immunosuppressive therapy and plasma 
exchange are still indicated in those cases of essential mixed cryoglobulinemia which are not 
secondary to an infection or other underlying disease.33

10.5.2 
 Hyperviscosity Syndrome

Mixed cryoglobulinemia (MC) is associated with a broad spectrum of clinical manifesta-
tions that can range from mild to life threatening in their severity. The presence of macro-
aggregates containing IgM rheumatoid factor and IgG could also result in a hyperviscosity 
state (HS) in MC, and, in fact, HS represents another clinical manifestation of MC.102 
Fifteen percent of patients with Waldenström’s macroglobulinemia show HS and anemia. 
Although it is unusual to see HS associated with light-chain disease, it has been reported 
in patients with pure light-chain myeloma.103 The increased blood viscosity in these patients 
is due to the aggregation of k light chains. A patient with HS may exhibit laboratory abnor-
malities such as a high hematocrit, red blood cell rigidity, or a very high white blood cell 
count, causing resistance to blood flow. The clinical hallmarks of HS are bleeding second-
ary to the presence of paraproteins on the platelet surface; visual disturbances because of 
retinal vein distension, retinal hemorrhage or thrombosis; and signs of central nervous 
system involvement, such as dizziness, somnolence, or stupor. Other clinical manifesta-
tions include peripheral neuropathy, weakness, fatigue, renal failure, and congestive heart 
failure because of increased plasma volume. Further analysis of the data showed that the 
only laboratory or clinical parameter that was strongly correlated with the hemorheologi-
cal factors was the cryocrit level. Ferri et al.102 studied 19 patients before and after the 
removal of cryoglobulins; serum viscosity significantly decreased when the cryoglobulins 
were removed. The hematocrit was significantly lower in MC patients than in controls and 
was weakly correlated with all hemorheological parameters. On the other hand, these 
parameters (except for serum creatinine) were not significantly associated with clinical 
symptoms or organ involvement. Patent HS was present in only one case and rapidly 
improved after plasma exchange and cyclophosphamide therapy.
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The relative rarity of HS in MC could be explained in a number of ways. It is well-
known that both cellular and plasma factors play a role in blood viscosity, and there are 
data to indicate that the most important factors affecting blood viscosity in MC are cryo-
globulin levels, temperature, and the hematocrit. However, although the amount of cryo-
globulins in MC patients is much higher than in other autoimmune disorders, it only 
occasionally reaches the values seen in paraproteinemic states. Second, the tendency 
toward an increase in blood viscosity is probably compensated by a parallel decrease in the 
hematocrit in MC patients. Nevertheless, when hyperviscosity of the blood is present, it 
can contribute to the pathogenesis of some of the clinical manifestations of MC, although 
its role in the clinical picture remains far from clear. For this complex multisystem disease, 
no single treatment protocol can be established and therapy should be tailored to depend-
ing on the type of organ involved in each case. Severe cases of HS are treated with plasma 
exchange (PE), which is generally successful in normalizing the hemorheological param-
eters and in controlling the symptoms such as bleeding and headache, although to obtain 
sustained remission, it should be associated with conventional pharmacological therapy. 
Plasma exchange is also the treatment of choice for patients affected by HS secondary  
to either monoclonal or polyclonal cryoglobulinemia.104

10.5.3 
 Severe Peripheral Neuropathy

Although cryoglobulinemic peripheral neuropathy is often mild, we describe five 
patients71,105-107 who developed severe neuropathy presentations, including falls, weakness, 
and painful paresthesia affecting the hands and feet, asymmetric motor neuropathy with 
right foot and left wrist drop, and a rapidly progressive sensory motor axonal neuropathy 
with clinical and electrophysiological features of mononeuritis multiplex. A sural nerve 
biopsy showed complete loss of myelinated nerve fibers in all patients. Four patients were 
infected with HCV, and one patient had essential cryoglobulinemia vasculitis. These 
patients received different combinations of standard therapies (corticosteroids, antiviral 
agents, and/or plasma exchange) with no clinical response. Further, they had a relapse of 
MC with peripheral neuropathy and worsening cutaneous vasculitis, accompanied by 
known side effects of prednisolone in one, necessitating alternative treatment with ritux-
imab in 4 patients. Patient with essential cryoglobulinemia vasculitis experienced relief of 
his symptoms only with plasma exchange.

10.5.4 
 Cryoglobulinemic Vasculitis Exacerbated by Rituximab

Severe systemic vasculitis was exacerbated by rituximab in six patients.60,108-110 There were 
three women and three men, with a mean age at diagnosis of cryoglobulinemia of 68 years 
(range, 58–80) and a mean age at diagnosis of systemic rituximab-related drug reactions of 
69 years (range, 58–80). Four patients had associated chronic HCV infection and 
Waldenström’s macroglobulinemia in one. Severe involvement appeared 1– 2 days after 
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rituximab infusions in four patients, 3 weeks in one, and 16 weeks in one patient (he com-
pleted eight doses). Rituximab doses were 375 mg/m2/week for 4 consecutive weeks in 
five patients and 375 mg/m2/week was given every 2 weeks in one patient. There were two 
different clinical presentations: flare of cryoglobulinemia mixta with or without life- 
threatening flare of vasculitis. Renal biopsy disclosed cryoglobulinemic glomerulonephri-
tis in four patients (67%) with renal failure, intestinal ischemia in four (67%), and heart 
failure in two patients (33%). One patient developed severe peripheral neuropathy and arth-
ralgias. Other cryoglobulinemic manifestations included articular involvement in four 
(67%), purpura in three (50%), fever in three (50%), and peripheral neuropathy in one 
patient (17%). Cryocrit levels were detailed in four patients with a mean cryocrit quantifi-
cation of 1.7g/l (ranging from 0.78 to 2.6 mg/dL) and cryocrit level was 63% in one patient. 
Treatment consisted of corticosteroids at high doses (1–1.5 mg/kg/day) in all patients, 
plasma exchange in three (50%), and hemodialysis in one patient. Urgent surgery was 
performed in one patient due to intestinal ischemia, as the patient did not respond to medi-
cal treatment; however, the patient died due to multiorgan failure. Five patients were suc-
cessfully cured of flare vasculitis with medical treatment.

10.5.5 
 Cryoglobulinemia in Pregnancy

Presentation of cryoglobulinemia during pregnancy is exceptional. Gupta et al.111 reported 
a 21-year-old primigravida at 26 weeks of pregnancy presenting with palpable macular 
rash in the lower extremities, without other cryoglobulinemic features. Skin biopsy dis-
closed leukocytoclastic vasculitis. Laboratories tests showed positive rheumatoid factor, 
low levels of C4, and serum monoclonal band. Immunofixation detected polyclonal immu-
noglobulin G and monoclonal immunoglobulin M kappa. Cryoglobulins were positive. 
The patient underwent plasma exchange twice within 1 week of diagnosis, followed by 
oral prednisolone (0.5 mg/kg) due to the reappearance of rash 2 weeks later. The patient 
responded well, and she delivered a healthy neonate with no evidence of any effects related 
to the disease or medication.

10.6 
 Conclusion

As in other systemic vasculitides, some cryoglobulinemic patients may present with poten-
tially life-threatening situations involving internal organs. Cryoglobulinemia may result in 
progressive (renal involvement) or acute (pulmonary hemorrhage, gastrointestinal isch-
emia, CNS involvement) organ damage. Glomerulonephritis may result in acute renal fail-
ure in 10% of patients or may evolve progressively to chronic renal failure, a major cause 
of death, either directly or secondary to infection or cardiovascular disease. Ten-year 
 survival rates of glomerulonephritis range between 33% and 49%, although the most 
recent series showed a rate of nearly 80% due to improved therapeutic management. The 
prognosis is worse in males, patients with HCV infection and those with higher cryocrit 
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levels, low C3 levels, and raised serum creatinine at diagnosis. The mortality rate of intes-
tinal ischemia and alveolar hemorrhage is >80% after the first episode and reaches 100% 
after a second episode. Unfortunately, this may be the first cryoglobulinemic involvement 
in almost two-thirds of cases, highlighting the complex management and very elevated 
mortality of these cases.
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Abstract Behçet’s syndrome (BS) is a multisystem vasculitis with unknown etiology 
and a unique geographic distribution. It has a high prevalence in the Middle-Eastern 
and Mediterranean countries. Recurrent skin-mu cosa lesions and sight-threatening 
panuveitis are the disease hallmarks. BS may also involve joints, vessels of all types 
and size, the central nervous system (CNS), and the gastrointestinal system. The dis-
ease course is characterized by exacerbations and remissions. The disease runs a more 
severe course among young males, and the severity diminishes with age. Males are 
more severely affected. Ocular, vascular, and CNS involvement are the main causes of 
morbidity. This may result in irreversible damage such as loss of useful vision, neuro-
logical disability, and potentially fatal bleeding from pulmonary artery aneurysm or 
Budd–Chiari syndrome. Mortality rate is also increased in BS, especially in young 
males. Large vessel and parenchymal CNS disease are the main causes of death. 
However, an early and aggressive approach can lead to better treatment for the ocular 
and vascular diseases.

Keywords Arterial aneurysms • Arthritis • Behçet’s syndrome • Deep vein thrombosis • 
Dural sinus thrombosis • Hypopyon • Neurologic disease • Oral and genital ulcers • Panuveitis • 
Retinal vasculitis

11.1 
 Introduction

As we had indicated before,1,2 “the skeptic would challenge the inclusion of Behçet’s syn-
drome (BS) in a textbook of systemic autoimmune disease.” BS is certainly not a true to 
form of autoimmune disease since typical features of autoimmune diseases such as female 

E. Seyahi (*) 
Cerrahpaşa Medical Faculty, Department of Internal Medicine,  
Division of Rheumatology, University of Istanbul, Istanbul 36098, Turkey 
e-mail: eseyahi@yahoo.com



164 E. Seyahi et al.

dominance, immune cytopenias, association with Raynaud or Sjögren syndrome, and 
 premature atherosclerosis are absent.3

BS is a multisystemic vasculitis characterized by skin-mucosa lesions.4 It may also 
involve the eyes, blood vessels of all size and types, central nervous system, and joints.4 It 
is seen mainly in a distinct geography extending from Mediterranean basin and Middle 
East to the Far East in which Turkey has the highest prevalence rate (up to 42/ 104).4,5 The 
mean age of onset is usually in the third decade. Both genders are affected equally; how-
ever, the disease runs a more severe course among men.4,6,7 The diagnosis is mainly clinical 
with no specific laboratory tests.4 The clinical course is characterized by exacerbations and 
remissions.4 Disease burden tends to be more pronounced in the first few years of the 
 disease. Majority of patients goes into remission with time.6,7 BS can cause substantial 
morbidity, such as blindness and debility, associated with increased mortality rate.7

Here, we describe various clinical manifestations that can affect prognosis and survival 
in BS and review the management options.

11.2 
 Skin-Mucosa Lesions

Skin-mucosa lesions recur in virtually every patient and are the most frequent 
manifestations.2

11.2.1 
 Oral Ulcers

Oral ulcers (Fig. 11.1) are present in almost all patients (~95%) and are usually the most 
common lesions occurring in an individual patient.2 They commonly appear as the first 
disease manifestation and continue to develop after many years of disease onset although 

Fig. 11.1 Oral ulcers on the 
lower surface of the tongue
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all other manifestations have faded away. Exacerbations are common when smoking is 
stopped8 and among women during the menstrual cycle.9

They are in the form of minor oral ulcers (£10 mm) in 85% of the cases and major 
ulcers (1–3 cm) in the remaining.2 They are typically painful, usually superficial with  
a yellow/white base sometimes surrounded by a red halo.2 They are usually localized at the 
mucous membranes of the lips, gingiva, cheeks, and tongue and less commonly at the pal-
ate, tonsils, and pharynx.

Minor ulcers heal within 1 week without scarring, whereas deeper major ulcers heal 
more slowly and may leave scars.2 BS patients with chronic and destructive giant oral 
ulcerations could be difficult to manage.10 Furthermore, pharyngeal stenosis ultimately 
leading to pneumonia and death has been reported as an unfortunate complication of retro-
pharyngeal ulcers.11

11.2.2 
 Genital Ulcers

Genital ulcers being one of the hallmarks of BS develop in about 80–90% of the patients.2,6,7 
They usually occur during the first years of disease onset then disappear. They relapse less 
frequently than oral ulcers. Genital ulcers occur mostly on the scrotum (85%) and less 
frequently on penis, inguinal and perianal regions in men.2 They are usually localized on 
major and minor labia and less frequently on the cervix and vagina in women. Similar to 
oral ulcers, they may be painful in a substantial portion of patients and may cause difficulty 
in walking and sitting. Morphologically, genital ulcers are similar to oral ulcers, but are 
usually deeper and larger. They usually heal in 10–30 days.12 Caution is needed in the 
diagnosis and correct management because genital ulcers in BS may frequently get 
infected, especially among females, and healing may be delayed (Fig. 11.2). Two-thirds of 
genital ulcers leave scars, and larger ulcers tend to heal with more scar tissue compared to 
smaller ones.12 Genital scarring is usually a strong proof for the presence of BS.12,13  
In women, these ulcers may lead to destructive lesions in the perineum and vulva. Recurrent 

Fig. 11.2 Large ulcers with 
discharge on the vulva of  
a female patient
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herpes genitalis should be remembered in the differential diagnosis as they are usually at 
the same site. However, their appearance and histologies are quite different than those due 
to BS: Herpetic lesions occur as multiple, small vesicles.

11.2.3 
 Papulopustular Lesions

These lesions can be found in about 85% of the patients and are usually located on the face, 
upper chest (Fig. 11.3), neck, shoulders, and femoral and buttock regions.2 They usually 
heal within 2–3 days. Clinical and histological features of these lesions are difficult to dif-
ferentiate from those seen in acne vulgaris.14 There may be intrafollicular abscess forma-
tion. However, differing from ordinary acne, they are more commonly found in the 
extremities. Papulopustular lesions are more common among those patients with arthri-
tis,15 and recent bacteriologic studies show that these lesions may not be sterile.16

11.2.4 
 Nodular Lesions

They are observed in about 50% of patients.2,6,7 These are painful red-purple nodules local-
ized mostly on the shins, thighs, and rarely on the upper extremities (Fig. 11.4). Nodular 
lesions may be caused by two different pathologies in BS17 (Algorithm, Fig. 11.5):

1. Erythema nodosum is more common in females and associated usually with other 
mucocutaneous manifestations such as oral and genital ulcers. Different than those 
due to other causes, erythema nodosum lesions in BS seem to be less well demarcated 
and are more likely to heal leaving brown pigmentation and with ulceration. 
Ultrasonographically, they appear as hyperechoic lesions. Histopathological exami-
nation of these lesions shows septal panniculitis associated with vasculitis in half of 
the cases.18

Fig. 11.3 Pustule on the upper 
chest of a male patient
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2. Superficial thrombophlebitis is more common among male patients and have a more 
sinister implication since they can be associated with large vessel involvement else-
where. BS patients presenting with superficial thrombophlebitis are more prone to 
develop dural sinus thrombi and or lower extremity deep vein thrombosis.19,20  

Fig. 11.4 Red nodular lesion 
on the medial inferior part of 
tibia

Red, painful
nodular lesions on

the extremities 

Doppler/ USG

Thrombi in the
venous vessel lumen
indicating superficial
vein thrombosis

YES

Hyperechoic lesions
indicating
erythema nodosum

YES

Colchicine with or
without corticosteroids
or azathioprine or
interferon

Corticosteroids with
azathioprine

Look for deep vein
thrombosis at other
sites

Fig. 11.5 Algorithm for 
diagnosis and management 
of erythematous nodular 
lesions due to Behçet’s 
syndrome
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On closer examination, these lesions look like beaded lesions following vein tracts. 
Large and small veins of the lower extremities are involved, greater saphenous being 
the most frequently affected. B –mode ultrasonographic pattern is hypoechoic and  
a Doppler study may show thrombi in the lumina of the involved vessels. Histological 
examination reveals organized thrombus in the lumen of the involved vein.

11.2.5 
 Other Mucocutaneous Manifestations

Extragenital ulcers are similar to recurrent aphthous ulcerations and develop in intertrigi-
nous regions such as infra-mammary, axillary, and interdigital regions. They almost always 
heal with scarring. Pyoderma gangrenosum, erythema multiforme, and Sweet lesions are 
other less common skin manifestations.

11.2.6 
 Pathergy Test

Pathergy reaction occurs in about 60% of patients.2,6,7 A positive response is determined 
by a papule or pustule formation to a sterile dermal pinprick after 48 h. It is basically an 
exaggerated nonspecific inflammatory response to minor trauma. Male patients and those 
with active disease have stronger reactions.21 It is highly specific – and almost unique for 
BS. However, the reproducibility is not good enough and the sensitivity is mostly around 
50%. The pathergy test may be positive rarely in pyoderma gangrenosum and Sweet 
syndrome.

11.2.7 
 The Outcome in Mucocutaneous Lesions

These lesions rarely lead to serious complications, and permanent damage, however, does 
affect quality of life. The frequency and severity of the lesions tend to abate with time.6,7 
We had reported that the frequency of any one of the skin-mucosa manifestations decreased 
considerably 20 years after disease onset.7

11.2.8 
 Management of Skin-Mucosa Lesions

Local treatment by steroid preparations can be effective for oral ulcers. Colchicine has been 
considered to be beneficial in treating all mucocutaneous manifestations. However, a 
 double-blind study showed that the drug was only beneficial for genital ulcers and erythema 
nodosum among the females.22 Thalidomide has shown efficacy in treating all mucocutane-
ous lesions except the nodular lesions of BS.23 However, caution is required because of its 
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side effects. Our group also demonstrated that low-dose depot glucocorticoids may be 
effective in treating erythema nodosum in a double-blind placebo-controlled trial.24 
Azathioprine (AZA), cyclosporine A (CsA), and interferon-a (IFN-a) may all be benefi-
cial in resistant cases.25 Trials of topical IFN26 and of topical CsA27 did not demonstrate any 
improvement in the number, size, and healing time of oral ulcers. A prospective study 
reported favorable results with benzathine penicillin.28

Recent studies revealed that anti-TNF agents can be successfully used for various mani-
festations in BS. In a controlled trial among males, etanercept was effective in controlling 
most of the mucocutaneous manifestations of BS, whereas it did not suppress the pathergy 
phenomenon.29

Our practice in case of recalcitrant mucocutaneous disease is to switch to AZA 2.5 mg/
kg from colchicine. If there is no response after 3–6 months of follow-up, interferon in a 
lower dose than used in uveitis (two to three million units, two to three times a week up to 
five million units daily) may be tried. Etanercept or infliximab may be useful in some 
patients. In the rare patient without nodular lesions and severe recurrent genital ulcers, a 
trial of thalidomide 100–300 mg/day may be appropriate. We have no experience with 
dapsone; however, it was shown to be effective in a double-blind trial.30

11.3 
 Joint Involvement

Joint disease in the form of mono- or oligo-arthritis or arthralgia is seen in about 30–50% 
of patients with BS.31 Knees, ankles, wrists, and elbows are frequently affected. The arthri-
tis is usually self-limited and resolves in 2–4 weeks without causing deformity or erosions 
on radiography. Knee synovitis causing a ruptured Baker’s cyst, mimicking acute deep 
vein thrombophlebitis, can be observed (Algorithm, Fig. 11.6). Ultrasonographic examina-
tion is helpful in diagnosis. A pseudoseptic arthritis with extremely high leukocyte counts 
in the synovial fluid has also been described.32,33

We had reported that BS patients with arthritis were more prone to have papulopustu-
lar lesions than those without,15 as mentioned earlier. We now believe that there is an 
isolated cluster in BS, which bears reactive arthritis-like features such as acne, arthritis, 
and enthesitis.34 Having said that, we do not think that BS is a part of spondylarthropa-
thies (SpA) since (a) sacroiliac joints and spine are spared, (b) there is no association with 
HLA B27, and (c) the clinical spectrum of eye involvement (severe panuveitis rather than 
anterior uveitis or conjunctivitis is seen in BS) is quite different from what is observed in 
the SpA.17

Nonsteroidal anti-inflammatory drugs and local corticosteroid injections are used fre-
quently in management. Colchicine can be effective in both males and females as shown 
in controlled studies.22 IFN-a (5 MU/3 times a week) is highly effective in treating arthritis 
according to one controlled study.35 AZA and anti-TNF agents are also successful in reduc-
ing the frequency of arthritis attacks.29,36,37 Short courses of oral prednisolone (20–30 mg/
day) may be useful in more severe cases. Methotrexate and sulfasalazine may be tried in 
resistant cases although there are no controlled studies with these agents.
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11.4 
 Eye Disease

Eye involvement is one of the most serious manifestations and affects about 50% of the 
patients (males: 55%, females: 30%).7 Young males (those with age of onset 25 years or less) 
are more prone to have eye disease compared to those with age of onset 25 years  
or more.6 Eye disease develops within the first few years of the disease onset and runs its 
most severe course during these years; therefore, medical treatment should be prompt and 
aggressive especially during this period. The involvement is bilateral in 70–80% of patients 
at the beginning and becomes 90% at long term.38 During ocular attacks, patients usually 
complain of ocular pain, discomfort, and visual blurring. Eye involvement in BS can  
be summarized as a combination of recurrent attacks of non-granulomatous uveitis and 
 retinal vasculitis.38 In 60% of the cases, both anterior and posterior uvea are involved. 

Acute onset painful swelling of the leg

Check for
a)   systolic murmur on the popliteal fossa and
      distal arterial pulses/or
b)   erythematous swelling, previous history of
      deep vein thrombosis
c)   previous history of arthralgia/arthritis

a) Popliteal artery
    aneurysm

Doppler/ USG

Corticosteroids with
cyclophosphamide

b) Lower extremity
    vein thrombosis

Vascular surgery,
aneurysmectomy

c) Baker cyst rupture

Treat arthritis with
NSAIDS, colchicine
and corticosteroids or
azathioprine or
interferon or anti-TNF

Corticosteroids with
azathioprine

Look for vein
thrombosis at other
sites

Fig. 11.6 Algorithm for painful swelling of the leg in Behçet’s syndrome
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Associated retinal vasculitis is reported to be present in ~90% of the cases. Hypopyon is 
observed less commonly (12%) and indicates severe outcome.38 Fundoscopic examination 
may reveal choroidal and retinal exudates, hemorrhages, cytoid bodies, venous thrombo-
sis, papilledema, and macular involvement.38 Male gender, posterior involvement, frequent 
attacks, strong vitreous opacity, and exudates alongside the retinal vascular arcade are 
reported to be poor prognostic factors.39,40 Recurrent inflammatory activity results in  
late complications such as anterior and posterior synechia, cataract, secondary glaucoma, 
 macular degeneration, and finally phthisis bulbi.38

Conjunctivitis, episcleritis, and conjunctival ulcerations are rare manifestations.
The prognosis of the eye disease has been reported as poor in the past, and blindness 

was often considered as the eventual outcome in an average of 3 years after the onset of 
ocular symptoms.41 Thirty years ago, more than half of the Japanese BS patients were 
reported to have lost their useful vision within 5 years of disease onset.42 In a study from 
Israel, despite treatment, 75% of BS patients with uveitis had lost useful vision in 
6–10 years after the onset of disease.43 Bilateral useful vision loss was observed in 44% of 
males and 21% of females with eye disease at the end of 20 years in a group of patients that 
had registered in our clinic between 1977 and 1983.7 Of these, 17% (25/146) of males and 
10.5% (4/38) of females had bilateral useful vision loss at their initial presentation. The 
majority of the visual loss had already developed at the first year of disease onset (40%) 
and during the first 4 years following inception (42%) decreasing substantially thereafter.7 
Furthermore, about one-fourth of males and females with eye involvement were found to 
have unilateral loss of useful vision at the end of survey.7 It is to be noted that the outcome 
of those in whom eye disease develop de-novo later during the follow-up was better, since 
none of the patients in this group developed bilateral loss of useful vision.7 The outcome 
of 880 BS patients seen between 1980 and 1998 was similarly better: The risk of having 
useful vision loss at 5 and 10 years was predicted to be 21% and 30% for males whereas 
10% and 17% for females, under conventional immunosuppressive treatment.38 
Accordingly, male patients who presented after 1990 were found to have a lower rate of 
visual loss compared to those who presented in the 1980s.38

Eye disease is treated with immunosuppressives, and the routine and early use of these 
agents has changed the visual prognosis. In this line, AZA (2.5 mg/kg/day) was found to 
be effective in preventing visual attacks in a double-blind controlled trial.35,36 Moreover, 
there was no decrease in the mean visual acuity between the beginning and the end of the 
2-year period among the AZA users.35 When these patients were reassessed at 8 years, 
blindness developed significantly among less patients who initially received AZA (3/24; 
13%) compared to those initially allocated to placebo (8/20; 40%) (p = 0.036).36 Another 
immunosuppressive drug that has found widespread use in the treatment of eye disease is 
CsA. It was superior to monthly pulses of cyclophosphamide in a single-blind study con-
ducted in a limited number of patients.25,44 It induces a very rapid anti-inflammatory effect 
in doses of 2–5 mg/kg/day, but caution is advised regarding its toxic effects such as rises 
in serum creatinine, hypertension, occasional episodes of neuropathy, and hearing loss. Its 
use is not recommended in case of concomitant CNS disease given its well-known neuro-
toxicity.45,46 IFN-a offers promising results and seems to be another alternative in the man-
agement of uveitis in BS.47 The drug was even beneficial in posterior uveitis of BS 
refractory to conventional medications.48 Side effects of IFN-a include flu-like symptoms, 
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liver enzyme elevations, cytopenias, and severe mood changes.47,48 Anti-TNF agents (espe-
cially infliximab at 5 mg/kg) show successful results in controlling severe and resistant 
uveitis.49-51 However, relapses are frequent after withdrawal.

Glucocorticoids are also used in the management of acute attacks.25 During attacks, 
local steroid eye drops and mydriatics are commonly used to prevent synechiae and allevi-
ate pain. Vitrectomy and cataract surgery are also advised in patients with complications.

11.5 
 Vascular Disease

Vascular disease develops in up to 25–35% of the patients and has a definite male prepon-
derance.6,7,52-55 Its frequency can go up to 49% among males when followed for 20 years.7 
Venous involvement is more common than arterial disease (75% vs 25%), and lower 
extremity deep vein thrombosis (DVT) is the most frequent manifestation.7,53-55

It mainly involves the venous and pulmonary circulations rather than systemic arteries. 
The most common manifestation is deep venous thrombosis (DVT) in a lower extremity, 
followed by vena cava disease, pulmonary artery disease, aortic or peripheral artery aneu-
rysms, venous sinus thrombosis, and Budd–Chiari syndrome.55 Bulk of the vascular 
involvement occurs early in the disease course (30% of events at disease onset or before 
fulfilling ISG criteria). However, systemic artery disease is clearly different from pulmo-
nary artery (developing in a median of 7 years) and large vein disease with an older age at 
occurrence and less frequent association with deep vein thrombosis.7,55 The 5-year proba-
bility of a new vascular event in a patient with vascular involvement is 38%.55

The patient with deep vein thrombosis presents with a painful and swollen calf generally 
on one side. It involves ultimately both sides during the follow-up. Acute venous thrombo-
sis causes pain, erythema, and swelling, whereas chronic vein thrombosis causes varices, 
hyperpigmentation, skin thickening, and ulcers (Fig. 11.7). Pulmonary embolism is very 
rare even with thrombosis extending to inferior vena cava. Bilateral lower extremity swell-
ing and the presence of abdominal collaterals suggest usually inferior vena cava (IVC) 

Fig. 11.7 Venous stasis ulcer 
on the medial lower surface 
of the tibia of a male Behçet 
patient with chronic deep 
vein thrombosis
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disease (Fig. 11.8). IVC involvement is common in patients with Budd–Chiari syndrome. 
We therefore advise imaging the hepatic veins especially when there is abdominal pain and 
ascites in a patient with BS (Algorithm, Fig. 11.9). Superior vena cava (SVC) involvement 
presents with swelling in the face and upper extremities with full jugular veins without 
pulsation. Occasionally, patients may have dyspnea and sleep apnea disorder. Lower 

Fig. 11.8 Bilateral lower 
extremity swelling in male 
patient with inferior vena 
cava thrombosis

Ascites, pretibial or
scrotal edema,
abdominal
distension, tender
liver with or
without jaundice

Fever, pulsation,
murmur, tenderness
or defense

Pain in the abdomen or groin

Colonoscopy
(including
terminal ileum)

Aneurysm in the aorta or
in iliac/femoral arterial
branches

Abdominal CT

Large ulcer in the
terminal ileum or
smaller ulcerations
in the small or
large intestine

Acute Chronic

Fever, diarrhea,
weight loss,
vomiting, bowel
habit changes and
tenderness

Hepatic vein Doppler USG

Hepatic vein aneurysm
in the aorta or in
iliac/femoral arterial
branches

Check urea/creatinine/plan
kidney arterial Doppler

YES

Check hepatic enzymes,
PT, albumin

YES

Pulse corticosteroids and
cyclophosphamide

Vascular surgey
consultation

YES NO

Less severe
pain, with or
without
diarrhea

Corticosteroids
and sulphasalazine
with or without
azathioprine

Check drugs
(colchicine,
azathioprine or
NSAIDS)

YES Stop drugs

Fever, acute
distention, 
defense/rebound,
history of diarrhea
and weight loss,
decreased or no
bowel sounds

YES

Abdominal
X-ray and
CT

Perforation in
the terminal
ileum or
signs of
obstruction

Emergent
surgery

YES

Fig. 11.9 Algorithm for diagnosis and management of abdominal pain in Behçet’s syndrome
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extremity deep vein thrombosis is less common than in patients with IVC disease. Despite 
the alarming presentation, the SVC thrombosis in BS usually has a benign course with effi-
cient collateral circulation. It might rarely be complicated with pleural effusion and chy-
lothorax.56 Pulmonary artery aneurysms (PAA), the most dreaded vascular disease, presents 
with hemoptysis, cough, dyspnea, fever, and chest pain57 (Algorithm, Fig. 11.10). It is 
always associated with high acute phase response.57 PAA are observed as bilateral or unilat-
eral hilar opacities on chest X-ray or thorax CT scans (Fig. 11.11). Hemoptysis may be 

Hemoptysis

Contrast enhanced thorax CT

Pulmonary artery aneurysms or thrombosis

YES

NO

Medical treatment with
pulse corticosteroids and
cyclophosphamide

Fever, chest pain, dyspnea,
cough and/or high acute
phase response (hemoptysis
may or may not be abundant)

YES NO

Small recurrent
hemoptysis

Ear  nose and throat
examination/Dental examination

Retropharyngeal ulcers/
gingivitis

NO

YES

Medical
treatmentBroncoscopy

Bronchial ulcers

NO

Upper endoscopy

Esophageal ulcers

YES

NO

Pulmonary/bronchial
artery angiography

YES

Medical
treatment

Arterial malformations

NO

YES

Vascular
surgery
consultation/
arterial
embolization?

Follow-up

Tuberculosis/
pneumonia

YES

Antibiotics
Persistent fever, chest pain,
dyspnea, cough and/or
high acute phase response 

Contrast enhanced thorax CT

Recurrent pulmonary artery
aneurysms or thrombosis

Parenchymal nodules/
consolidation/cavities

YES

Medical treatment with
corticosteroids and
cyclophosphamide

Work-up for infection
(blood/sputum cultures,

bronchoscopy)

Negative

Positive

Fig. 11.10 Algorithm for diagnosis and management of hemoptysis due to Behçet’s syndrome
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massive leading to death; therefore, it requires emergent treatment.58,59 Thorax CT scans of 
these patients may also show parenchymal nodules, consolidations, and cavities mimicking 
opportunistic infections (Figs. 11.11 and 11.12).57 We recently observed that some of these 
patients have increased systolic pulmonary artery pressure (manuscript in preparation).

Abdominal aortic aneurysm patient with BS is a sick man in his late 30s or 40s with 
abdominal or back pain55 (Algorithm, Fig. 11.9). Peripheral aneurysms present with pulsa-
tile masses in the extremities or the neck (Algorithm, Fig. 11.6). Constitutional symptoms 
such as low-grade fever, loss of appetite, or an increase in the acute phase response are 
additional clues to the presence of arterial as well as venous disease.

Among all type of vascular involvement, Budd–Chiari syndrome has the worse out-
come with a mortality rate of 60–100%.7,60 PAA is another serious complication, leading to 
death by massive hemoptysis currently in about in 25–27% of patients.57-59 Aortic and 
peripheral arterial aneurysms are also major causes of death because of the risk of rupture 
and postoperative complications.

Fig. 11.11 Bilateral 
pulmonary artery aneurysms 
(white arrows) and 
peripheral nodular lesion 
(red arrow) on thorax CT

Fig. 11.12 Bilateral large 
cavities on thorax CT in  
a male patient with 
pulmonary artery aneurysms
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Postmortem examinations revealed that the thrombi in vascular BS patients are tightly 
adherent to the vessel wall.61 For this reason, we prefer not to anticoagulate BS patients 
with venous thrombosis. Our general approach is to treat more severe types of vascular 
disease such as PAA, IVC thrombosis with Budd–Chiari syndrome and abdominal, carotid, 
or aortic aneurysms with monthly cyclophosphamide pulses in a dose of 1,000 mg and an 
initial 4–8 week course of 1 mg/kg corticosteroids. Cyclophosphamide treatment is gener-
ally extended to 2 years in patients with PAA but may be of shorter duration in others. 
Patients with peripheral, SVC, and other type of venous thrombosis invariably receive 
AZA 2.5 mg/kg, which is probably of greater benefit than anticoagulation. Although there 
is no evidence to back it up, we generally have been prescribing low-dose aspirin but less 
so in recent years. Abdominal aneurysms may be managed with graft insertion, and aneu-
rysmatic peripheral arteries may be ligated by an experienced vascular surgeon.62 We gen-
erally administer immunosuppressive treatment both before and after the surgery as there 
is a considerable risk of recurrence.

11.6 
 Neurological Disease

There are mainly two types of neurological disease in BS: parenchymal CNS disease, 
which is the most common (75–80%) and dural sinus thrombosis (10–20%).63,64 The fre-
quency of all type of neurological involvement has been reported to be around 5% in cross-
sectional studies; however, this rate doubles when a same cohort is followed for two 
decades.7

Headache is the most common neurological symptom in BS.65 It can be due to various 
causes such as parenchymal CNS disease, dural sinus thrombosis, ocular inflammation, 
acute attacks of BS itself, and coexisting primary headaches such as migraine65 (Algorithm, 
Fig. 11.13).

Parenchymal CNS disease is usually a late manifestation, developing after 5–10 years of 
the disease onset. Brainstem involvement is the most characteristic type of involvement.63,64 
Spinal cord and hemispheric involvement are rarely observed. Pyramidal signs, hemiparesis, 
behavioral–cognitive changes, and sphincter disturbances and/or impotence are the main 
clinical manifestations.1,63,64 Character disorders, impairment of memory, and dementia and 
other psychiatric symptoms may also occur concomitantly.66 Multiple sclerosis, sarcoidosis, 
and tuberculosis can be considered in the differential diagnosis in a BS patient presenting 
with subacute brainstem syndrome or hemiparesis.1 However, lesions detected in the cranial 
MRI are often strongly suggestive of BS and usually easily help to exclude other diagnoses. 
The lesions in BS are generally large and extensive and located within the brainstem, extend-
ing to the diencephalon and/or basal ganglia, and less often in the periventricular and subcor-
tical white matter.1 In MS, however, the lesions are more discrete and smaller and are found 
frequently in the brainstem, supratentorially periventricular area, and corpus callosum. 
Moreover optic neuritis, sensory symptoms, and spinal cord involvement are infrequent in 
BS. Cerebrospinal fluid examinations in BS with parenchymal CNS involvement may reveal 
pleocytosis, modest protein increase, and low oligoclonal band positivity.1,63
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The lesions of the nervous system may progress to produce bulbar paralysis, and this 
may lead often to disability and death. It is reported that the disease may follow relapsing 
remitting course progressing to severe disability in approximately 50% of the cases in 
10 years.64 In an outcome survey of 200 patients, almost 60% of patients with parenchymal 
involvement were found to be dead or dependant on another person 10 years after onset of 

Headache

Subacute or acute onset
headache with fever,
pyramidal signs and or bulbar
signs, with or without
behavioral – cognitive changes

Cranial MRI/
MR venography

YES

NO

Subacute or acute onset
sever headache with
intracranial pressure
signs (diplopia,
vomiting, papilloedema,
motor ocular nerve
palsies)

YES

NO
Dural sinus

thrombi

Pulse corticosteroids
with azathioprine

Parenchymal lesions
(typically brainstem
lesions extending to
the diencephalon
and/or basal ganglia

Pulse corticosteroids
with either
cyclophosphamide/
infliximab/interferon

Disease
exacerbation

with or without
uveitis

NO

YES

Corticosteroids with
azathioprine/cyclosporine
or anti-TNF or interferon

Check for
migraine or
tension type
headache

YES

Medical treatment
(analgesics, anti-

depressants, ergot-
alkoloids)

Fig. 11.13 Algorithm for diagnosis and management of headache due to Behçet’s syndrome
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neurological disease.63 Poor prognostic factors were defined as abnormal cerebrospinal 
fluid, having parenchymal involvement, frequent attacks, and being dependant on others at 
admission.63,64 Whereas, good prognostic factors were: normal CSF findings, disease 
course limited to single episode, non-parenchymal (dural sinus) type of involvement, and 
independence at admission.

Dural sinus thrombosis is usually associated with other types of venous disease19 and 
has a significantly better outcome compared to parenchymal type.1,63,64 It occurs earlier in 
disease course compared to parenchymal CNS type.64 It is the predominant type of neuro-
logical involvement in juvenile BS patients.67 Symptoms of increased intracranial pressure 
symptoms such as severe headache, papilledema, motor ocular nerve palsies may be seen. 
It can be associated rarely with fever. Eye examination will disclose bilateral swollen optic 
disk in most of the patients. Clinical presentations may vary according to site and rate of 
venous occlusions and its extent. Persistent intracranial pressure may cause optic atrophy 
and blindness despite treatment.68,69

Like almost all other manifestations, neurological involvement runs a more severe 
course among males. The disease is usually treated with high doses of corticosteroids and 
cyclophosphamide or AZA, although controlled studies with these agents in CNS disease 
are lacking. Interferon is reported to be effective as reported in sporadic cases70,71 and 
should be considered in patients in whom a viral infection cannot be ruled out as a cause 
of the CNS disease.72 In severe cases of dural sinus thrombosis with visual impairment, 
lumboperitoneal shunting should be considered.69

11.7 
 Other Manifestations

11.7.1 
 Cardiac Disease

Cardiac involvement is infrequent,4 but may cause severe complications such as aortic 
regurgitation associated with aortitis, ventricular aneurysms, coronary vasculitis, and 
intracardiac thrombi. Intracardiac thrombi are usually associated with pulmonary 
 vascular disease73 and should be treated with corticosteroids and immunosuppressive 
agents. Atherosclerosis and associated coronary artery disease are not appreciably 
increased in BS.74-76

11.7.2 
 Gastrointestinal Disease

Gastrointestinal involvement is relatively rare in the Mediterranean and Middle-Eastern 
countries77 compared to what is observed in the Far East.78 It is characterized mainly by 
aphthous ulcerations, found especially in terminal ileum and that may cause perfora-
tion. Sulfasalazine and glucocorticoids are used in the first place. In resistant cases, 
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AZA can be tried with or without thalidomide.79,80 There are case reports suggesting 
that anti-TNF agents could be beneficial.81 Surgical resections are required in acute 
severe cases.82

11.7.3 
 Renal Disease

Glomerulonephritis and secondary amyloidosis occur rarely. Amyloidosis predominantly 
occurs in males and seems to be closely associated with large vessel disease and 
arthritis.

11.7.4 
 Urological Problems

Epididymitis, cystitis, and erectile dysfunction are the most common problems. Erectile 
dysfunction is associated mainly with parenchymal neurologic involvement.63,64

11.8 
 Mortality

In a 20-year outcome survey, we had reported a mortality rate of 10% in a cohort of 426 
patients (42/426).7 The mortality rate was significantly higher among males than females 
(39/286 vs 3/142, p = 0.001).7 Standardized mortality ratios (SMRs) were specifically 
increased among young males (14–24 and 25–34 years old age groups) while older males 
(35–50 year old age) and females had a normal life span. Furthermore, we observed that 
the mortality rate was highest during the first years (7 years) of disease onset and had  
a tendency to decrease with time. We demonstrated that patients who had died had signifi-
cantly more major organ involvement (such as eye, large vessel and CNS) at disease onset 
compared to those who had been alive.7 Probable causes of mortality were large vessel 
disease especially PAA (n = 17), parenchymal CNS disease (n = 5), neoplasms (n = 4), 
chronic renal failure (n = 4), ischemic heart disease (n = 3), congestive heart failure/stroke 
(n = 3), suicide (n = 2), a traffic accident (n = 1), and unknown (n = 3).

Recently, French colleagues reported the outcome of 817 BS patients followed between 
1974 and 2006.83 A total of 41 (5%) died after a median follow-up of 7.7 years. The mean 
age at death was 34.6 ± 11.5 years and 95.1% were male. Furthermore, similar to that found 
in our 20-year outcome survey, the mortality rate was increased among the 15–24 years 
and the 25–34 years as compared to those older than 35 years. Main causes of death 
included arterial involvement [PAA (n = 3), thoracic aortic aneurysm (n = 3), myocardial 
infarction (n = 3) and abdominal aortic (n = 1) and cerebral aneurysm (n = 1)], large venous 
involvement [Budd–Chiari syndrome (n = 4), pulmonary embolism (n = 3)], cancer (n = 6), 
CNS involvement (n = 5), and infection (n = 5). Other causes of death included pancreatitis 
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(n = 1), amyloidosis (n = 1), and thrombotic microangiopathy (n = 1). Causes of death were 
unknown in four.

Mortality rates appear to be low in other series.84-87 Kaklamani et al. observed no single 
death among 64 patients, during a follow-up of 30 years.84 Benamour et al. showed a mor-
tality rate of 3% among a cohort of 316 patients diagnosed between 1981 and 1989.85 
Yamamoto et al. reported that 22 (1%) died among 2,031 patients from Japan during the 
course of a single year’s follow-up.86 Similarly, seven deaths (0.3%) were observed among 
2,220 patients during a follow-up of 9 years in a Korean study.87 Causes of death were 
defined as intestinal involvement, large vessel disease, valvular heart disease, infection, 
and cerebrovascular disease.87
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Abstract The autoimmune muscle disorders, polymyositis and dermatomyositis, 
mainly affect muscles, but other organs are frequently involved. The muscular involve-
ment and even more often the extramuscular involvement may develop into severe 
acute and life-threatening conditions, primarily, in early disease. Life-threatening con-
ditions may be seen due to progressive muscle weakness which in occasional individu-
als may affect the thoracic muscles causing respiratory failure and need assisted 
ventilation. The muscles of the oropharynx and upper esophageal sphincter may cause 
swallowing problems and aspiration. Interstitial lung disease (ILD) is the most fre-
quent extramuscular manifestation. Most often, ILD presents as a slowly progressive 
disease but may in rare cases have a rapid, progressive course and develop into respi-
ratory failure with a high mortality risk. Involvement of cardiac muscle with cardiac 
failure is less frequent than ILD but may also contribute to mortality. Myositis-specific 
autoantibodies may serve as biomarkers for extramuscular disease and as prognostic 
markers. Early recognition of severe forms of myositis is essential to initiation treat-
ment with glucocorticoids in combination with other immunosuppressive agents. In 
severe or rapidly progressive disease, pulse doses of intravenous glucocorticoids are 
often advocated. However, more research is needed to identify good prognostic mark-
ers for patients with myositis.
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12.1 
 Introduction

12.1.1 
 Clinical and Laboratory Features in Idiopathic Inflammatory Myopathies

The idiopathic inflammatory myopathies (IIM), collectively named myositis, have a 
 prevalence of approximately 1:20,000.1 They are often subclassified into polymyositis, 
dermatomyositis, and inclusion body myositis based on their differing clinical and histo-
pathological features. Polymyositis and dermatomyositis most often respond to immuno-
suppressive therapy, whereas inclusion body myositis does not. Inflammatory myopathies 
can present as isolated disorders but may also, in some patients, be a prominent feature of 
other connective tissue diseases including Sjogren’s Syndrome, systemic lupus erythema-
tosus (particularly in patients with positive anti-RNP antibodies), mixed connective tissue 
disease, and scleroderma. Occasionally, inclusion body myositis may occur in conjunction 
with connective tissue disease particularly Sjogren’s Syndrome.2

Polymyositis and dermatomyositis are characterized clinically primarily by weakness 
and low muscle endurance in proximal skeletal muscles, but other organs are frequently 
involved, such as skin in dermatomyositis and the heart, lung, and gastrointestinal tract in 
both polymyositis and dermatomyositis. The onset is generally insidious over weeks to 
months but may be acute or semi-acute in occasional patients. The muscular involvement 
and even more often the extramuscular involvement may develop into the severe acute and 
life-threatening conditions that will be discussed in this chapter. In contrast, inclusion body 
myositis typically has a slower, progressive onset, over months rather than weeks, with 
distal as well as proximal muscle involvement and other organs are rarely affected. 
Therefore, acute medical problems are rarely seen in patients with inclusion body myositis 
and this entity will therefore not be addressed in this chapter.

Polymyositis and dermatomyositis are autoimmune disorders where the inflammatory 
cell infiltrates in muscle tissue are predominated by T cells, but other inflammatory cells 
are also present including macrophages, dendritic cells, and more rarely, B cells. There is 
an HLA class II association, further supporting a role of the adaptive immunity in these 
disorders. Moreover, autoantibodies are frequently present in polymyositis and dermato-
myositis patients, and may be present in up to 80% of the patients depending on patient 
selection and the sensitivity of methods used for autoantibody testing. The autoantibodies 
that can be found in polymyositis and dermatomyositis are divided into so-called myositis-
specific autoantibodies (MSA) that are mainly found in myositis patients and myositis 
associated autoantibodies (MAA) which can also be found in other inflammatory connec-
tive tissue diseases, for example, anti-Ro, anti-La, anti-U1RNP, anti-Ku, and anti-PM-Scl. 
The most frequently present MSA are the anti-tRNA-synthetases of which the anti-histidyl-
tRNA-synthetase (anti-Jo-1) is the most common, being present in 20–25% of myositis 
patients.3 Autoantibodies have by now been identified to seven other tRNA-synthetases 
(anti-PL-7 directed against threonyl-tRNA-synthetase, anti-PL12 directed against alanyl-
tRNA-synthetase, anti-KS directed against asparaginyl-tRNA-synthetase, anti-OJ directed 
against isoleucyl-tRNA-synthetase, anti-EJ directed against glycyl-tRNA-synthetase, 
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anti-Ha directed against tyrosyl synthetase, and the recently detected anti-Zo directed 
against phenylalanyl synthetase).4 These anti-synthetase autoantibodies are associated 
with a clinically distinct phenotype of interstitial lung disease (ILD), nonerosive arthritis, 
Raynaud’s phenomenon, a skin rash called mechanic’s hands, and myositis.5 The MSAs 
anti-Mi-2, anti-clinical amyopathic dermatomyositis (CADM) 140, and anti-p155/140 are 
associated with specific populations of dermatomyositis.4 Anti-p155/140 is associated 
with cancer-associated dermatomyositis and juvenile dermatomyositis.6,7 Anti-Mi-2 asso-
ciated dermatomyositis has a favorable prognosis with good response to immunosuppres-
sive treatment. Another MSA is the anti-signal recognition peptide (SRP) which is 
associated with a histopathological phenotype, namely, necrotizing myopathy, where 
inflammatory cell infiltrates are scarce. Patients with anti-SRP often have a limited 
response to immunosuppressive treatment.8 Thus, the MSAs are helpful to identify clinical 
subsets of myositis where different organs could be involved and, in addition, have some 
prognostic value. As such, they are highly relevant to clinical practice. Not all of the MSAs 
can be tested by commercially available methods, but there is ongoing work to develop 
validated tests for routine clinical practice.

12.1.2 
 Outcome and Prognosis

Since the introduction of treatment with glucocorticoids in the 1950s, the survival in poly-
myositis and dermatomyositis has improved substantially. However, patients with poly-
myositis and dermatomyositis still have increased mortality rates, almost threefold higher 
compared to age- and sex-matched individuals, as reported in one of the few published 
population-based studies.9 The overall standard mortality ratio (SMR) in patients with 
polymyositis and dermatomyositis was 2.92 (95% CI 2.48–3.44) compared to the general 
population in a Finnish study, which covered patients who were diagnosed between 1969 
and 1985 and who had an adequate follow-up time of 10 years (in 1995).9 In a smaller 
population-based study from New Zealand, the death rate was 33% after a median follow-
up of 76 months.10 The primary causes of death are cardiovascular disease, cancer, aspira-
tion pneumonia, and respiratory failure, with varying frequencies in different cohort studies 
most likely depending on patient selection and variation in observation times.11 The causes 
of death, with the exception of cancer, also reflect the major clinical problems in polymyo-
sitis and dermatomyositis that may lead to acute situations and that will be discussed more 
in depth in this chapter.

12.2 
 Muscle Weakness

Weakness of striated muscle is the cardinal feature of polymyositis and dermatomyositis, 
and the weakness may in occasional patients develop into severe weakness involving 
respiratory muscles and thereby become life threatening requiring assisted ventilation. 
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Even the diaphragm may be affected and lead to the respiratory insufficiency. Typically, 
these patients have restrictive lung function impairment; lung function tests demonstrate 
reduced lung volumes, maximal inspiratory and expiratory pressures, increased residual 
volume, and a normal FEV1/VC ratio. Chest radiography or computerized tomography of 
the lungs may be normal. These patients may require oxygen therapy or even mechanic 
ventilation until the ventilation has improved.

12.3 
 Pulmonary Disease in Polymyositis and Dermatomyositis

Pulmonary disease is common in IIM and a major cause of death in most longitudinal 
series. It is a frequent cause of critical illness; in a case series of six patients admitted to ITU 
for inflammatory muscle disease, five were admitted for respiratory failure.12 Respiratory 
failure has many potential causes in the acute setting and may be multifactorial including:

Interstitial lung disease
Acute type 1 respiratory failure due to extrinsic muscle weakness
Infection including aspiration pneumonia and atypical infection in the context of 
immunosuppression
Aspiration as a result of oropharyngeal disease
Other causes such as pneumothorax in the context of interstitial lung disease or bron-
chogenic carcinoma – a common malignancy in cancer-associated myositis

12.3.1 
 Interstitial Lung Disease

Interstitial lung disease (ILD) is a frequent manifestation of dermatomyositis and polymyo-
sitis detectable in up to 65% patients at presentation if carefully assessed; however, clini-
cally significant disease is less frequent.13-15 Mortality in IIM is higher in patients with 
ILD13,16 with a survival of 85.8% at 1 year and 60.4% at 5 years reported in one series of 58 
patients with ILD in a tertiary referral center.17 In the context of interstitial lung disease, 
anti-Jo-1 antibodies do not have prognostic significance.17 Reported poor prognostic factors 
for ILD in patients with polymyositis and dermatomyositis include an initial FVC £60%,  
a Hammond-Rich like syndrome, and a high neutrophil count on bronchoalveolar lavage.13,15 
In addition, histological diagnosis is predictive of outcome and response to therapy.18 The 
main histological patterns of disease are cryptogenic organizing pneumonia (COP), nonspe-
cific interstitial pneumonitis (NSIP), usual interstitial pneumonitis (UIP), and diffuse alveo-
lar damage (DAD).13 Nonspecific interstitial pneumonitis appears to be the commonest ILD 
histological pattern in IIM occurring in just over 80% of cases in one biopsy series (18/22).17 
However, organizing pneumonia also appears to be very frequent occurring in 38% of cases 
in another biopsy series.19 Usual interstitial pneumonitis and diffuse alveolar damage are 
less common, respond poorly to immunosuppression, and have a poor prognosis with  
a survival of only 33% at 5 years in one historical case series.18
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Cryptogenic organizing pneumonia and diffuse alveolar damage generally have an 
acute onset. As its name implies, organizing pneumonia has appearances not too dissimilar 
to infective pneumonia and in the acute phase may be mistaken for infective pneumonia 
causing a delay in therapy. Bronchoalveolar lavage can be helpful in excluding infec-
tion particularly in the setting of previously immunosuppressed patients. Organizing 
pneumonia tends to respond well to immunosuppressive therapy and is usually associated 
with a good prognosis20 (Fig. 12.1). Diffuse alveolar damage in contrast has a very poor 

a b

c d

e f

Fig. 12.1 Organizing pneumonia generally responds well to immunosuppression as in this patient with 
dermatomyositis at presentation (a) and 2 years later following immunosuppression (b). In contrast, 
a subgroup of patients with organizing pneumonia (c) develop a progressive fibrotic phenotype of 
organizing pneumonia as seen in the follow-up imaging 3 years later (d) despite aggressive immuno-
suppression including in this patient’s case cyclophosphamide, rituximab, mycophenolate mofetil, 
and tacrolimus. Nonspecific pneumonitis shows a good response to therapy as in this patient with 
dermatomyositis at presentation (e) and 2 years later following immunosuppression (f)
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prognosis.20 A particularly high incidence of rapidly progressive interstitial lung disease 
with mortality in the order of 50% has been described in Japan in patients with anti-
CADM140 antibodies and clinically amyopathic dermatomyositis.21 However, to date, 
this antibody has not been described in other populations.

Nonspecific interstitial pneumonitis and usual interstitial pneumonitis generally have a 
more insidious presentation. Nonspecific interstitial pneumonitis in IIM generally responds 
well to immunosuppression with a prognosis similar to idiopathic nonspecific interstitial 
pneumonitis (Fig. 12.1). While idiopathic usual interstitial pneumonitis has a poor progno-
sis, the outcome and response to therapy of connective tissue disease associated usual 
interstitial pneumonitis is better than for idiopathic disease.22

12.3.1.1 
 Diagnostic Evaluation and Monitoring of Interstitial Lung Disease

IIM patients should be screened for ILD with lung function testing including CO diffusion 
capacity at presentation. In the vast majority of cases and all with anti-synthetase antibodies, 
a HRCT scan should be performed in addition to a plain chest X-ray as the latter is  
a poor screen for ILD. If this is not done, quite significant interstitial lung disease can be 
easily missed in this group of patients who frequently have very poor mobility due to 
muscle weakness and therefore may not complain of breathlessness until quite an advanced 
stage of lung disease. Patients with anti-Jo-1 or other anti-synthetase antibodies have  
a particularly high incidence of interstitial lung disease. In this group, interstitial lung 
disease may precede the muscle symptoms or be the major clinical symptom with little 
muscle weakness. Findings on high-resolution computerized tomography generally cor-
relate well with histological findings on biopsy.20,23 Therefore, due to the significant poten-
tial morbidity associated with open lung biopsy, lung biopsy is only indicated in a minority 
of patients in the context of known underlying IIM.

Serial lung function tests including CO transfer should be performed in all patients with 
ILD to monitor the progress of the disease and thus guide therapy. Bronchoalveolar lavage 
is a useful tool to assess alveolar inflammation and exclude infection. Krebs von den 
Lungen-6 (KL-6), a glycoprotein expressed on type II alveolar pneumocytes and alveolar 
macrophages, has been identified as a potential biomarker for interstitial lung disease. 
Levels are raised in patients with ILD including connective tissue disease–related ILD, 
hypersensitivity pneumonitis, and idiopathic interstitial pneumonia.24,25 Several studies 
have also demonstrated significantly higher levels in patients with active disease.24,25  
A small study in patients with IIM showed particularly high levels in patients with diffuse 
alveolar damage.24

12.3.2 
 Respiratory Muscle Weakness

Respiratory muscle weakness is a frequent manifestation of dermatomyositis and poly-
myositis but is easily missed in the context of severe disease particularly if patients also 



19112 Myositis: When Weakness Can Kill 

have coexistent interstitial lung disease. In addition to breathlessness on exertion, patients 
may complain of breathlessness on lying flat or daytime somnolence due to overnight 
hypoventilation.

The vital capacity is the standard method to assess and monitor muscle weakness at the 
bedside. Sniff nasal inspiratory pressure (SNIP) is another reliable, noninvasive, and repro-
ducible method for the assessment and monitoring of respiratory muscle strength. In amyo-
trophic lateral sclerosis, SNIP has been shown to be a better predictor of ventilatory failure 
than vital capacity assessments.26 In IIM, respiratory muscle weakness has little effect on 
PaCO2 until it drops below 50% of the predicted strength at which stage there is a linear 
relationship.27 Hypercapnic respiratory failure in IIM due to muscle weakness alone does 
not generally occur until respiratory muscle strength is <40% predicted and is not generally 
severe until it is <30% predicted.27 However, it may occur earlier in patients with coexistant 
lung disease such as ILD.27 In contrast, severe hypercapnia may occur in patients with  
a vital capacity of >55% of predicted.27 As such, where available, SNIP measurements should 
be used in addition to vital capacity to better predict the need for ventilatory support.

Even in patients with good daytime PaCO2, nocturnal hypoventilation may occur. 
Therefore, in patients with low measures of vital capacity and/or SNIP, it is advisable to 
perform overnight pulsoximetry to screen for nocturnal hypoventilation. In patients with 
nocturnal hypoventilation or mild hypercapnic respiratory failure, noninvasive positive 
pressure ventilation may be preferable to invasive ventilation.

12.4 
 Gastrointestinal Tract Involvement

12.4.1 
 Dysphagia and Aspiration

The oropharynx and upper esophageal sphincter comprise of skeletal muscle and may 
therefore also be affected in IIM. Dysphagia is a frequent problem in IIM which is not 
always clinically obvious and should proactively be screened for. Undetected disease can 
lead to recurrent aspiration and aspiration pneumonia. Patients may lose a significant 
amount of weight prior to presentation due to poor food intake. Thus not surprisingly, 
dysphagia has been shown to be a poor prognostic factor in polymyositis.16 Patients often 
do not attribute their symptoms to muscle weakness and silent aspiration is frequent, par-
ticularly in children.28 Notably a recent study failed to show an association between swal-
low score and limb weakness by manual muscle testing or general disease activity as 
assessed by physician visual analogue scale in juvenile dermatomyositis.28 As such, screen-
ing for dysphagia should be part of the assessment in all patients with IIM, even if limb 
weakness is mild. The commonest symptoms described in a retrospective study of 62 
patients with IIM-associated dysphagia were “difficulty eating solid and dry foods” (96%), 
“food sticking in the throat” (85%), and “coughing while eating” (75%).29 Other symptoms 
include quiet nasal speech, recent weight loss, recurrent chest infections, and the need to 
make several attempts to swallow a bolus of food.
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12.4.2 
 Diagnostic Evaluation of Dysphagia

Where there is concern, a speech therapist’s input is mandatory to confirm the diagnosis and 
assess the safety of a patient’s swallow. Basic screening includes confirming the upward and 
forward movement of the larynx on swallowing water and the presence or absence of cough-
ing after the swallow. Video fluoroscopic assessment of swallow is considered the gold stan-
dard, but even this cannot reliably detect all cases of aspiration as the texture and consistency 
of food also plays a part. Frequent findings on video fluoroscopy are pharyngeal pooling, 
impaired tongue retraction, impaired laryngeal elevation, and abnormal cricopharyngeal 
function.29 Fiber-optic nasopharyngeal endoscopy may also provide useful additional infor-
mation. In severe disease, a nasogastric tube is required for feeding and patients need to 
expectorate their own saliva. Generally, oropharyngeal muscle weakness responds well to 
immunosuppressive therapy although it frequently lags behind peripheral muscle recovery. 
Thus, although nasogastric tubes are uncomfortable, it is advisable to defer more permanent 
invasive solutions for feeding such as gastrostomy tubes for several months. In this way, the 
risks associated with gastrostomy placement can be avoided in the majority of patients.

12.5 
 Heart Involvement

Cardiovascular manifestations constitute a major cause of death in myositis with a cumula-
tive survival rate after 8 years of 44.2% in patients with cardiac involvement, compared to 
87% for those without clinical heart disease.30 The most common cardiac manifestations 
that may cause death are heart failure, arrhythmia, cardiac arrest, and myocardial infarc-
tion. Patients with myositis do not only have an increased risk of myocardial infarction but 
also of another type of arterial event namely cerebrovascular accidents, according to  
a recent Canadian study.31

Cardiac involvement, in particular subclinical electrocardiogram (ECG) changes, is fre-
quently seen in polymyositis and dermatomyositis, although clinically manifest heart problems 
are uncommon.32 The overall occurrence of heart involvement varies between 6% and 75% 
depending on patient selection and methods used to detect cardiac involvement. Controlled 
studies are lacking as to whether overall cardiac involvement is more common than in age-
matched healthy individuals. The most frequently reported clinically manifest cardiac problem 
is congestive heart failure, observed in between 3% and 45% of myositis patients. Cardiac 
involvement may be present at the time of myositis diagnosis when it can be the predominating 
symptom although cardiac manifestations may also occur in later phases of disease.33

Some heart manifestations are more likely to be associated with myositis. The heart is 
a muscle, and this muscle may be affected by inflammation and myocarditis, leading to 
cardiomyopathy. The histopathology of the myocarditis in polymyositis and dermatomyo-
sitis resembles the inflammation in the skeletal muscle with mononuclear inflammatory 
cell infiltrates localized to the endomysium and to the perivascular areas and degeneration 
of cardiac myocytes.
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Rhythm disturbances and coronary artery disease as well as involvement of the small 
vessels of the myocardium are more common clinical manifestations of heart involvement 
in myositis than myocarditis. Other severe cardiac manifestations that may lead to acute 
situations are conduction abnormalities that may lead to complete heart block.

12.5.1 
 Diagnostic Evaluation of Cardiac Involvement

As arrhythmias and conduction abnormalities are common manifestations in polymyositis 
and dermatomyositis patients, an electrocardiogram (ECG) is recommended at the time of 
myositis diagnosis. Echocardiography is also recommended when clinically indicated. The 
frequency of echocardiographic abnormalities, left ventricular diastolic dysfunction (LVDD), 
hyperdynamic heart and mitral valve prolapse varies between 14% and 62% in patients with 
polymyositis and dermatomyositis.34,35 More recently, new imaging techniques have been 
used to detect cardiac involvement including Technetium 99 m-pyrophosphate scintigra-
phy which permits detection of left ventricular wall abnormalities and Gadolinium dieth-
ylenetriaminepentaacetic acid–enhanced magnetic resonance imaging which detects 
myocardial inflammation. There are case reports suggesting the usefulness of these meth-
ods, but the sensitivity and specificity of these techniques to detect cardiac involvement in 
myositis are still unknown.

12.5.1.1 
 Blood Tests to Be Used to Detect Heart Involvement

Elevated creatine kinase (CK)-MB is not specific for heart involvement as there is an 
upregulation of this enzyme in regenerating skeletal muscle fibers. Of the cardiac troponin 
isoforms, the cardiac troponin-I (cTnI) has the highest specificity to detect myocardial 
involvement, whereas the other cardiac troponin isoforms, troponin C (cTnC) and troponin 
T (cTnT), are less specific.36 They are also expressed in differentiated adult skeletal 
 muscles, and high levels in sera have been reported in various myopathies.

In some studies, the presence of anti-SRP antibodies was associated with an increased 
risk of developing cardiac involvement,37 but this was not confirmed in a more recent 
study.8 Recently, a case of myocarditis with heart failure was reported in the early phase 
of myositis in a young man with anti-Jo-1 and anti-SSA antibodies.38 The cardiac fail-
ure responded promptly to treatment with glucocorticoids. Cardiac involvement has 
rarely been reported in patients with anti-Jo-1 antibodies, whereas anti-SSA antibodies 
in patients with connective tissue disease seem to confer an increased risk of developing 
arrhythmias compared to anti-SSA negative patients.39 These reports suggest that some 
MSAs may confer a greater risk of patients developing cardiac manifestations in poly-
myositis and dermatomyositis, but these observations need to be confirmed in larger 
cohorts. In addition, longitudinal clinical data are needed to evaluate whether there  
are biomarkers that can be used as prognostic markers for cardiac involvement in 
myositis.
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12.6 
 Peripheral Vascular Involvement

Peripheral vascular involvement with a manifestation such as Raynaud’s phenomenon is 
common in polymyositis and dermatomyositis, particularly in patients with the so-called 
anti-synthetase syndrome. Severe vascular involvement is rare in adult dermatomyositis or 
polymyositis, even though the inflammatory infiltrates in muscle tissue in dermatomyositis 
typically have a perivascular distribution. True vasculitis is rarely seen in adults with der-
matomyositis but may be present in children with juvenile dermatomyositis. Vasculitis 
may give rise to cutaneous ulcers or in rare cases vasculitis of the gut.

12.7 
 Pharmacological Treatment of Polymyositis and Dermatomyositis

The correct diagnosis is clearly essential for appropriate therapy. However, a major cause 
for treatment resistance, particularly in polymyositis, is an incorrect diagnosis. Inclusion 
body myositis does not respond to immunosuppressive therapy and may be very difficult 
to distinguish from polymyositis at onset, even on muscle biopsy. Many noninflammatory 
myopathies can mimic polymyositis in the early phase (e.g., acid maltase deficiency and 
fascioscapulohumeral dystrophy). As such, a careful clinical assessment of the patient is 
essential in conjunction with a muscle biopsy. In particular, the distribution of weakness 
assessing the facial muscles (including whistling) and distal flexors is imperative for diag-
nosis, and subsequent reassessment at a later date is required in patients resistant to treat-
ment. Malignancy is increased particularly in dermatomyositis and in addition to requiring 
therapy in its own right may impact therapeutic decisions for the myositis.

In patients with severe disease in whom a concomitant infection is reasonably excluded, 
intravenous pulsed methylprednisolone 500–1,000 mg daily for 3 days should be consid-
ered. While this is a common strategy for many autoimmune inflammatory diseases includ-
ing SLE and vasculitis, there is no randomized control study showing its efficacy in IIM. 
In a small non-randomized partially retrospective study, 11 of 25 patients were treated with 
pulsed methylprednisolone 500 mg daily for 3 days repeated weekly 3–9 times in addition 
to standard therapy.40 A greater proportion of these patients remained in remission at 
6 months and long term (the latter in the subset with disease longer than 24 months). They 
also had a shorter time to normalization of their creatine kinase.40 While this suggests effi-
cacy of pulsed methylprednisolone, we do not advocate the high number and frequency of 
methylprednisolone pulses used routinely in this study due to the cumulative risks includ-
ing infection and avascular necrosis associated with high-dose steroids.

Oral prednisolone is generally commenced at a dose of 0.5–1 mg/kg daily in severe 
disease, although in patients with mild disease, lower doses may be used. Again, there are 
no placebo-controlled studies demonstrating the efficacy of prednisolone, but historical 
data are convincing enough to make a controlled study unjustifiable. The dose is subse-
quently reduced monthly by approximately 20% of the preceding month’s dose and 
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according to response. Side effects are common, and most experts recommend combina-
tion therapy with another immunosuppressive agent, most often azathioprine or metho-
trexate; although randomized controlled trials are lacking, there is some evidence for these 
agents in support of their steroid-saving potency.

Methotrexate is commonly used as a first-line immunosuppressant in dermatomyositis 
and polymyositis, although due to concerns relating to lung toxicity, it is generally avoided 
in patients with significant interstitial lung disease. It had equal efficacy to cyclosporine A 
in a randomized trial, and there are many case series suggesting its efficacy.41-43 In an open 
partially retrospective study of 53 patients with juvenile dermatomyositis, children treated 
with methotrexate had a median time to discontinuation of prednisolone of 10 months 
compared to 27 months in the control group and a significantly lower cumulative predni-
solone dose as a result.44

Azathioprine is also a common first-line immunosuppressant used in IMM. Open-label 
follow-up of a small randomized placebo control trial of azathioprine therapy in polymyo-
sitis and dermatomyositis showed a better long-term outcome in the patients treated with 
azathioprine after 3 years.45,46 In idiopathic interstitial pulmonary fibrosis, there is evidence 
for triple therapy with low-dose prednisolone, azathioprine, and the antioxidant, n-acetyl-
cysteine.47 Azathioprine has also been used in interstitial lung disease associated with IIM, 
and based on the data in idiopathic interstitial pulmonary fibrosis, additional therapy with 
the antioxidant n-acetylcysteine should be considered in view of its low toxicity and poten-
tial benefit.47

Tacrolimus has been reported as efficacious in case reports and case series in refractory 
IIM, particularly anti-synthetase syndrome with lung disease.48-50 Similarly, cyclosporine 
A has been suggested in case series to be efficacious particularly in patients with interstitial 
lung disease.51,52 Increasingly mycophenolate mofetil is being used in inflammatory myo-
sitis although data are very much restricted to case series and reports.53,54

In patients with severe disease, induction therapy with cyclophosphamide should be 
considered. While there is good evidence for its use in related conditions such as systemic 
lupus erythematosus, evidence is limited to case series in dermatomyositis and polymyo-
sitis. In terms of ILD, there are randomized control data for the efficacy of oral cyclophos-
phamide in scleroderma-associated interstitial lung disease and also a case series suggesting 
efficacy in IIM-associated interstitial lung disease.55,56 Cyclophosphamide therapy is usu-
ally effective at the Eurolupus dose of 500 mg by intravenous infusion fortnightly for six 
doses in IMM.57 While the risk of hemorrhagic cystitis and subsequent bladder carcinoma 
is low at this dose, in the order of 1%, these are serious complications and it is therefore 
our practice to give Mesna therapy which is generally well tolerated.57

Intravenous immunoglobulin (IVIG) is the only therapy that has been shown to be ben-
eficial in a randomized control study in dermatomyositis. This small study showed a benefit 
from IVIG therapy in dermatomyositis patients at 3 months.58 It is thought to be particularly 
beneficial in patients with dysphagia although the evidence is limited to case series.59 
However, these beneficial effects on performance and muscle inflammation could not be 
confirmed in a more recent study.60 IVIG in these studies were given at a dose of 2 g/kg 
patient weight; split over 5 days, although it may be given over a shorter number of days. 
Prior to IVIG therapy, the patient’s immunoglobulin A (IgA) levels need to be checked to 
avoid IgA deficiency–related anaphylactic reactions in previously unknown IgA-deficient 
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patients. In acutely ill patients, IVIG has the advantage that it can be given in combination 
with steroids and other immunosuppressants. It is also relatively safe in patients in whom 
concomitant infection is suspected and other therapies are contraindicated.

In refractory cases, rituximab is also being increasingly used. It is presently undergoing 
assessment in a large randomized placebo control study of patients with polymyositis, 
dermatomyositis, and juvenile dermatomyositis. However, to date, the evidence for its 
efficacy is limited to case series.61

12.8 
 Summary

Polymyositis and dermatomyositis may display life-threatening features both due to severe 
muscle weakness, mainly when affecting respiratory and pharyngeal muscles, and due to 
involvement of internal organs. The most common extramuscular features that may become 
life-threatening are interstitial lung disease and cardiac involvement. Some myositis- 
specific autoantibodies have a high predictive value for interstitial lung disease, but there 
are no biomarkers to date that have a prognostic value or can predict who will develop 
life-threatening disease. Therefore, patients with polymyositis or dermatomyositis need to 
be monitored carefully for lung and heart involvements. Notably, these extramuscular 
manifestations can precede muscle involvement and may occasionally be the predominat-
ing clinical feature of the so-called amyopathic or hypomyopathic dermatomyositis and 
thereby cause a diagnostic challenge not limited to rheumatologists. Mild symptoms of 
dermatomyositis may easily be overlooked but can raise awareness of potentially life-
threatening lung involvement.
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Abstract Sarcoidosis can affect any part of the body. Dyspnea and cough are the most 
common symptoms, and advanced lung disease can lead to significant morbidity and 
some mortality. The causes of dyspnea in sarcoidosis include not only direct lung 
parenchymal involvement, but also airway disease, cardiac disease, and pulmonary 
hypertension. The treating physician needs to identify the cause of dyspnea, since 
therapy differs depending on the cause. Over the past few years, multiple treatment 
regimens have been developed for pulmonary sarcoidosis. Neurologic disease is a less 
common but significant cause of morbidity in sarcoidosis. Patients with neurosarcoi-
dosis may present with solely neurologic disease. Identifying that sarcoidosis is the 
cause of the neurologic impairment is important, as therapy exists for treatment of 
neurosarcoidosis.

Keywords Infliximab • Methotrexate • Neurosarcoidosis • Prednisone • Pulmonary 
 hypertension • SURT

13.1 
 Introduction

Sarcoidosis is a granulomatous disease of unknown etiology which can affect any organ. 
Pulmonary involvement is the most common manifestation of the disease.1 However, other 
organs can be affected, including the skin, eyes, brain, and heart. The multisystem nature 
of sarcoidosis can lead to complex diagnostic and therapeutic decisions. In this chapter,  
we review management of lung and nervous system manifestations. We also discuss the 
differential diagnosis as well as therapeutic approach.
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13.2 
 Respiratory Failure

While pulmonary disease is the most common manifestation of sarcoidosis, respiratory 
failure is relatively unusual. However, pulmonary disease is the most common cause of 
death from sarcoidosis.2 Table 13.1 lists the possible reasons for increasing respiratory 
distress in a sarcoidosis patient. The multiple causes of dyspnea highlight the multiorgan 
nature of sarcoidosis.

13.2.1 
 Parenchymal Lung Disease

In the assessment of parenchymal lung disease as the cause of respiratory disease, the cli-
nician has two major tools: chest imaging and pulmonary function testing. While both 
provide information in identifying advanced lung disease, neither is the “gold standard” in 
defining severe respiratory disease.

Thoracic involvement is usually classified using the Scadding staging system based on 
chest roentgenogram.3 Patients with fibrosis of the lung are classified as stage 4. This pattern 
is usually associated with worsening lung function and more severe symptoms.4 While not all 
patients with stage four chest roentgenograms have severe respiratory disease, most patients 
who die from pulmonary sarcoidosis have a stage 4 pattern on their chest roentgenogram.2

One of the difficulties of using the Scadding system is the only modest agreement 
between readers in staging the chest roentgenogram.5 Another difficulty is that a patient 
may have only limited areas of fibrosis and no symptoms. There is also the problem with 
mixed disease. This is often more apparent on CT scan. Patients who have areas of honey-
combing and traction bronchiectasis representing fibrosis may have other areas of nodular 
infiltrates which may still be reversible with treatment (Fig. 13.1).6

Pulmonary function testing includes spirometry and lung diffusion of carbon monoxide 
(DLCO). Spirometry provides both the forced expiratory volume in one second (FEV-1) 
and the forced vital capacity (FVC). The FVC is a reasonable measure of lung volume, and 

Table 13.1 Causes of respiratory distress in a sarcoidosis patient
• Directly from sarcoidosis organ involvement
 – Parenchymal airway disease
 – Pulmonary hypertension
 – Upper airway
 – Compression of airway/vasculature by lymph nodes
 – Cardiac
 – Skeletal/diaphragmatic muscle weakness
• Consequence of treatment
 – Infections
• Other causes
 – Pulmonary embolism
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a reduced FVC implies restrictive disease. The FEV-1/FVC ratio detects airway obstruc-
tion. While sarcoidosis is often considered a restrictive disease, a significant proportion of 
patients have airway obstruction with a reduced FEV-1/FVC.4,7

There are several causes of restrictive disease and reduced FVC. Pulmonary fibrosis is 
associated with a reduced FVC. One can also see reduced FVC due to phrenic nerve dis-
ease8 and/or skeletal muscle weakness.9 In one study, muscle weakness was a better predic-
tor of the level of dyspnea than other physiologic measures of lung function.9 Obesity will 
also lead to reduced FVC. The DLCO should be reduced to a greater degree than the FVC 
in patients with pulmonary fibrosis, while the ratio is normal to increased in patients with 
obesity or muscle weakness. Marked reduction of the DLCO compared to the FVC sug-
gests pulmonary hypertension.10,11 This reduction of DLCO out of proportion to FVC has 
also been used to detect pulmonary hypertension in scleroderma patients.12

In one prospective study, patients with a FVC of less than 1.5 l (about 30% of predicted 
value) had increased mortality over those with higher FVC values.2 However, once patients 
are identified with advanced lung disease and referred for lung transplant, the FVC was not 
predictive of mortality.13

All patients with significant respiratory symptoms and evidence of parenchymal lung 
disease should be considered for systemic therapy.14 A stepwise approach to systemic ther-
apy has been proposed.15 Figure 13.2 shows this approach as applied to a patient with signifi-
cant respiratory disease. Table 13.2 summarizes the initial and maintenance doses of several 
of the drugs used to manage complex sarcoidosis. The standard treatment is corticosteroids. 
In the United States, this is usually prednisone. Various starting doses of prednisone have 
been used. In one study, it was found that prednisone at 20 mg daily was sufficient to treat 
pulmonary disease and higher doses were not associated with any greater response.16

Fig. 13.1 Example of CT with 
fibrosis and reversible 
infiltrates
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Corticosteroids are associated with significant toxicity. Many of these are dose related, 
and the toxicity is often cumulative. Steroid-sparing alternatives have been used for many 
years in the management of sarcoidosis.15 These include methotrexate,17 azathioprine,18 
and lefulnomide.19 Methotrexate has been the most widely studied drug,20 including a 
double-blind placebo-controlled trial.21 In a recent Delphi survey, methotrexate was the 
most commonly employed steroid-sparing agent by pulmonary physicians who specialized 
in sarcoidosis.22 While widely used, only about two thirds of patients will respond to meth-
otrexate.17 This is similar to the rate encountered with other antimetabolites.19,23

As noted in Table 13.2, patients being treated with methotrexate should undergo routine 
monitoring with complete blood counts and liver function studies. These are usually done 
every 2–3 months.24 One should also monitor renal function. Methotrexate is mostly 
cleared by the kidneys, and impaired function can lead to unexpected high levels. The drug 
is also associated with liver toxicity.25 While liver function test monitoring alone has been 
useful in rheumatoid arthritis patients treated with methotrexate,26 its role in sarcoidosis is 
still unclear.25 While some clinicians consider performing a liver biopsy for every gram of 
cumulative dose,24 others tend to only perform biopsy when faced with unexplained wors-
ening liver function.27 The gastrointestinal toxicity from methotrexate may be minimized 
by concomitant use of folic acid.28 The usual dose is 1 mg a day, but higher doses may be 
employed.

Azathioprine has been a widely used drug for various interstitial lung diseases. For 
sarcoidosis, the literature has been fairly limited.18,23 However, because of its limited liver 
toxicity, it has been a useful alternative to methotrexate. Patient monitoring includes com-
plete blood count. Patients with thiopurine S-methyltransferase (TPMT) deficiency can 
develop severe neutropenia when treated with azathioprine.29 Genotyping of TPMT is 
available and has proved useful in some situations to predict which patients will develop 
leucopenia from the drug. A recent analysis suggested that TMPT genotyping may be 

Patient responds to high dose cortcosteroids
e.g, 20−40 mg prednisone daily

Yes

Yes

No

No

Able to taper corticosteroids
to acceptable dose

Look for alternative causes
of dyspnea

Not present

Continue
current therapy

Anti metabolite agents:
Methotrexate,
Azathiprine,
Leflunomide

Response to single agent

Yes No

Consider
anti-TNF therapy

Fig. 13.2 A stepwise approach to treatment of advanced pulmonary sarcoidosis. Patients are ini-
tially treated with corticosteroids such as prednisone. Further decisions regarding treatment depend 
on the response to prednisone, as well as side effects from the drug
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 useful depending on the dosage of azathioprine employed and the incidence of TMPT 
deficiency in the population being treated.30

Leflunomide has also been found a useful alternative to methotrexate in some sarcoidosis 
patients.19 The drug appears to cause less pulmonary toxicity than methotrexate,31 but a drug-
induced interstitial lung disease can still be encountered.32 Hepatic toxicity can be seen with 
the drug. The rate appears similar to that encountered with methotrexate. Peripheral neuropa-
thy has been reported in patients taking leflunomide.33, 34 Besides withdrawal of the drug, it is 
recommended that cholestyramine be given to help remove the drug more rapidly.35

Table 13.2 Commonly used doses and monitoring of drugs for complex sarcoidosis
Drug Initial 

dosage
Maintenance 
dose

Common 
toxicity

Suggested 
monitoring

Comments

Prednisonea 20–40 mg 
daily

<10 mg 
daily

Weight gain Bone density 
vital signs

Cumulative 
toxicityHypertension

Osteoporosis
Diabetes 
mellitus
Infections

Methotrexate 10–15 mg 
once a 
week

10–15 mg 
once a week

Neutropenia Monitor 
every 
2–3 months: 
complete 
blood count, 
liver and 
renal function

Do not give with 
impaired renal 
function

Nausea
Hepatotoxicity
Pulmonary 
toxicity
Infection

Azathiprine 50–250 mg 
daily

50–250 mg 
daily

Neutropenia Monitor 
every 
2–3 months: 
complete 
blood count

Thiopurine 
S-methyl-
transferase 
genotyping may 
be useful

Nausea
Infection

Leflunomide 10–20 mg 
daily

10–20 mg 
daily

Neutropenia Monitor every 
2–3 months: 
complete 
blood count, 
liver function

If develops 
significant 
toxicity, consider 
chlestyramine to 
remove drug35

Nausea
Hepatotoxicity
Neuropathy
Infection

Infliximabb Two  
doses of 
3–5 mg/kg 
2 weeks 
apart

3–5 mg/kg 
every 
4–6 weeks

Allergic 
reaction, 
Infection, 
Congestive 
heart failure, 
possible 
increased risk 
for malignancy

Tuberculin 
skin testingc 
prior to 
initiating 
therapy, close 
monitoring 
during 
infusion

Do not give to 
patients with 
NYHC 3 or 4 
heart failure, 
adalimumab may 
be given to 
patients who 
develop reactions 
to infliximab

aOther corticosteroids may also be used at equivalent doses
bOther anti-TNF drugs (adalimumab or golibmumab) may also be used
cA M. tuberculosis–specific interferon gamma assay may be used as an alternative44
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Biologic agents have been developed which block tumor necrosis factor (TNF). Among 
these have been the monoclonal antibodies directed against TNF: infliximab, adalimumab, 
and golibmumab. Of these three anti-TNF drugs, infliximab has been the most widely 
studied and used. After the original report of successful use of infliximab for sarcoidosis,36 
there have been a large number of reports of the utility of this drug for various forms of 
difficult to treat sarcoidosis.37 There have been two double-blind, randomized trials of 
infliximab for pulmonary sarcoidosis.38,39 Both of these studies demonstrated benefit of the 
drug over placebo. Also, the more impaired the patient, the larger the response to anti-TNF 
therapy. In addition to advanced pulmonary disease, infliximab has been shown to be use-
ful for refractory neurosarcoidosis.40 In a large study examining sarcoidosis patients with 
lupus pernio, infliximab was superior to all other agents.41 Patients with forced vital capac-
ity of less than 70% of predicted, moderate-to-severe dyspnea, lupus pernio, and neuro-
logic disease would be expected to particularly benefit from anti-TNF therapy.37 Recently, 
it was reported that patients with an elevated C-reactive protein were more likely to respond 
to therapy.

Infliximab is associated with significant toxicity. This includes an increased risk for 
reactivation of tuberculosis.42 This risk can be minimized by screening for latent tubercu-
losis. In rheumatoid arthritis, a tuberculin skin test is usually adequate for identifying 
patients at risk for reactivation of tuberculosis.43 For patients already on immunosuppres-
sant therapy, M. tuberculosis–specific interferon gamma assay may be more effective in 
detecting latent tuberculosis.44 For all anti-TNF agents, one should avoid treating patients 
with advanced congestive heart failure. In addition, there appears to be an increased risk 
for malignancy with these agents. All the anti-TNF agents should be considered terato-
genic based on animal studies. Given all their toxicity, the drugs are usually reserved for 
more advanced sarcoidosis.

The anti-TNF treatments are not curative for sarcoidosis. While less than half of patients 
had objective evidence of relapse within 6 months of discontinuing 24 weeks of infliximab 
for pulmonary sarcoidosis,38 most clinicians feel these drugs should be given for a more 
prolonged period.37 One center reported that more than 90% of their sarcoidosis patients 
had a clinically significant relapse when infliximab was withdrawn.45

13.2.2 
 Pulmonary Hypertension

Respiratory distress in advanced sarcoidosis patients may also be due to pulmonary hyper-
tension. In studies of all sarcoidosis patients, pulmonary hypertension was identified in 
5–15% of patients.46,47 However, in studies of dyspneic patients, the incidence of pulmo-
nary hypertension was over 50%.10,11 There are several reasons for pulmonary hyperten-
sion in sarcoidosis patients. These include left ventricular dysfunction, pulmonary fibrosis, 
and compression of pulmonary vasculature by mediastinal and hilar adenopathy. 
Granulomatous involvement of arterial and venous pulmonary systems has also been 
found.48

Table 13.3 lists some of the features associated with pulmonary hypertension in sarcoi-
dosis patients. For a dyspneic patient, evaluation for pulmonary hypertension should be 
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considered if one or more of the features in Table 13.3 are present. Patients with unex-
plained dyspnea may have none of these features and still have pulmonary hypertension.

Echocardiography is commonly employed to detect pulmonary hypertension. The tri-
cuspid regurgitant jet can be used to estimate the pulmonary artery (PA) systolic pressure. 
In about a third of patients, the tricuspid valve cannot be adequately visualized, and there-
fore, an estimate of PA systolic pressure cannot be made.49 In addition, echocardiography 
has been found to be an inaccurate estimate of pulmonary artery pressure in various inter-
stitial lung diseases.50,51 In sarcoidosis, the echocardiogram poorly correlates with estimated 
PA systolic pressure.10,49 Shown in Fig. 13.3 is a direct comparison of PA systolic pressure 
as estimated by echocardiography compared to the directly measured pressure. There were 
cases in which the echocardiogram estimated a normal pressure, while an elevated pressure 
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Fig. 13.3 Comparison of pulmonary artery (PA) estimated systolic pressure by echocardiography to 
directly measured PA systolic pressure at right heart catheterization for patients studied at the 
University of Cincinnati. The dotted lines indicted a PA pressure of 30 mmHg

Table 13.3 Features predicting sarcoidosis-associated pulmonary hypertension
• Advanced lung disease by chest X-ray11,46,52

• Reduced DLCO10,11,46

• Hypoxemia
 – Reported in one study87

 – Not found in another study11

• Desaturation with 6 MW
 – Reported in one study47

 – Not found in another study88

• Reduced 6 MWD47,88

DLCO diffusion in lung of carbon monoxide, 6 MW six minute walk distance; 6MWD six minute 
walk distance
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was found. Indirect evidence of pulmonary hypertension such as right ventricular dilation 
was found to be also unreliable in identifying all patients with sarcoidosis-associated 
pulmonary hypertension.52

In the sarcoidosis patient who appears to have pulmonary hypertension, a cardiac cath-
eterization helps determine whether the cause is left ventricular dysfunction or arterial 
disease. Those patients who have pulmonary hypertension due to left ventricular disease 
have a significantly better prognosis than those with pulmonary arterial hypertension.49 
This is in part because there are better treatments for left ventricular disease.

There are several treatments available for treatment of pulmonary arterial hypertension. 
There are several reports on these drugs being used to treat sarcoidosis-associated pulmo-
nary hypertension. Of the prostanoids, systemic epoprostenol53 and inhaled iloprost54 have 
both been reported as effective. Sildenafil has been reported as improving pulmonary 
hemodynamics in a small group of patients with advanced lung disease.55 The endothelin 
receptor antagonist bosentan has been reported effective in some cases.10,56 The largest 
series reported to date has shown that a stepwise approach to treatment in these patients 
often leads to improved hemodynamics and 6 min walk distance.57

13.2.3 
 Upper Airway Disease

Sarcoidosis of the upper respiratory tract (SURT) can lead to airway narrowing.58,59 This 
can include upper airway (Fig. 13.4), trachea, and large bronchi. Patients may have endo-
bronchial stenosis of the proximal bronchi (ESPB) which leads to respiratory impairment.58 
These patients may be confused with asthma, especially if wheezing from the fixed airway 
obstruction is heard.

In evaluating the dyspneic sarcoidosis patient, one should look for evidence of upper 
airway disease. Proximal airway involvement is often seen in conjunction with sinus 
involvement.59 Sarcoidosis patients with lupus pernio, cutaneous lesions involving the 

Fig. 13.4 Increase in tonsillar 
size by granulomatous 
involvement in 21-year-old 
Caucasian female. Patient 
complained of being unable 
to sleep lying down. Biopsy 
revealed noncaseating 
granuloma. Cultures were 
negative for bacteria, 
mycobacteria, or fungus. 
Tonsils regressed to normal 
size within a month of 
systemic corticosteroid 
therapy
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nose, cheeks, and around the eyes, often have SURT.60,61 Figure 13.5 is an example of a 
patient with lupus pernio (Fig. 13.5a )who developed subglottic stenosis (Fig. 13.5b). 
Auscultation of the neck may reveal stridor, a high pitched sound similar to wheezing. 
Stridor is predominantly an inspiratory sound, whereas wheezing is predominantly an 
expiratory sound. Also, stridor is more prominent over the neck than chest.62 The presence 
of stridor suggests upper airway narrowing, as seen in this case.

Pulmonary function tests are usually abnormal in patients with ESPB. In one series, pure 
obstructive pattern was seen in two thirds of patients, while restrictive or mixed were seen 
in the rest.58 Radiologic imaging can be useful in identifying upper airway63 or proximal 
bronchial airway obstruction.59 Routine chest roentgenogram may provide information 
about large airway disease (Fig. 13.5b). CT scan of the chest has proved a useful tool on 
evaluating advance pulmonary sarcoidosis.64 In patients with ESPB, abnormalities of the 
airways are usually detected by careful evaluation of the CT scan.58,65 In some settings, the 
use of a sagittal view may provide better visualization of the airway narrowing (Fig. 13.6).

Endoscopy is the definitive method for diagnosing endobronchial obstruction. The 
usual appearance on bronchoscopy is a diffuse airway narrowing. The airway may have a 
cobblestone appearance suggesting carcinoma, but in sarcoidosis, there are usually multi-
ple stenotic areas.58 Stenosis can be smooth, especially as fibrosis has occurred. Patients 

a

b

Fig. 13.5 Facial lesions of 
patient with lupus pernio 
with maculopapular lesions 
on nose and cheeks (a). 
Patient also has subglottic 
stenosis (b)



210 R.P. Baughman and H. Nunes 

with endobronchial sarcoidosis often have cough. Endobronchial biopsy of the abnormal 
airway usually reveals granumolatous involvement.66 Extrinsic compression of the airway 
by enlarged lymph nodes can lead to airway narrowing. In that case, the bronchial mucosa 
will appear normal. The differential diagnosis of a stenotic airway includes Wegener’s 
granulomatosis, tuberculosis, deep fungal infections such as histoplasmosis, and cancer.59

Local therapy for patient with one or two critical stenotic areas may be helpful. This 
includes intralesional injection of corticosteroids. This has been reported as successful in 
patients with laryngeal sarcoidosis.67 Dilation and stenting may also be useful.68 However, 
most patients can be controlled by systemic therapy.59 This may include steroid-sparing 
agents such as methotrexate.69 One study compared the onset of systemic treatment to 
clinical outcome. In the patients with delayed treatment, moderate-to-severe symptoms 
persisted in 60% of patients, while in those treated within 3 months of diagnosis of ESPB, 
only 15% had symptoms and all were classified as mild.58

13.2.4 
 Other Causes of Dyspnea

Infection is a major complication of sarcoidosis. This is usually a consequence of immuno-
suppressive therapy for the sarcoidosis. In a retrospective study of 753 sarcoidosis patients 
seen at one clinic over an 18-month period, seven patients (0.9%) developed fungal infec-
tions: two each with Histoplasma capsulatum and Blastomyces dermatitidis and three oth-
ers with Cryptococcus neoformans. There were no documented cases of M. tuberculosis or 
invasive Aspergillus.70 All cases occurred in patients on corticosteroids and four of seven 
were on methotrexate, the most commonly used cytotoxic agent in that clinic. In this series, 
none of the 24 patients treated with infliximab developed deep fungal infections, but the use 
of anti-TNF agents is a risk for serious infection with fungi and M. tuberculosis.

Fig. 13.6 Reconstructed 
sagittal view of patient  
with sarcoidosis and 
endobronchial stenosis  
of the proximal bronchi. 
Narrowing of the right upper 
lobe can be seen in this view 
(Courtesy of Dr. Robert 
Dales)
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The traction bronchiectasis seen in stage 4 sarcoidosis can lead to Aspergillus and other 
fungi forming mycetomas in these cavities (Fig. 13.7). In one series, aspergillomas were 
diagnosed in about 1% of patients over an 18-month period.70 Mycetomas can cause bleed-
ing that may be massive and even fatal. Treatment for aspergillomas includes resection 
when possible. However, most patients have extensive fibrotic disease, which makes them 
poor candidates for surgery. Alternatives include systemic antifungal agents such as 

a

b

Fig. 13.7 Patient with stage 4 
sarcoidosis and upper lobe 
cavity. Mycetoma in cavity 
with subsequent cultures 
identifying Aspergillus 
nigrans. (a) Posterior-
anterior chest roentgenogram. 
(b) Representative CT image 
demonstrating the 
characteristic crescent sign of 
air between the mycetoma 
and the cavity wall
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itraconazole and vorconazole.71,72 Also, local instillation of amphotericin has been used in 
selective cases.73 For patients with massive bleeding, bronchial embolization may also be 
useful.

13.3 
 Neurologic Disease

Neurologic disease occurs in 5–15% of sarcoidosis patients.1,74 It is associated with signifi-
cant morbidity. The manifestations of neurosarcoidosis vary considerably, but the most com-
mon areas affected are the cranial nerves, leptomeninges, base of the brain, and spinal cord. 
Table 13.4 summarizes the most common findings in four large series of neurosarcoidosis.

There are two presentations for possible neurosarcoidosis patient. The first is the patient 
who presents with neurologic disease for which the differential includes sarcoidosis. The 
second is for the patient with known sarcoidosis who presents with neurologic symptoms 
which could be due to sarcoidosis. In both cases, the evidence for neurosarcoidosis is the 
same. The evaluation of a patient with possible neurosarcoidosis therefore includes a 
focused history and physical examination, MRI imaging, and in some cases, an examina-
tion of the cerebral spinal fluid. The two major strategies proposed for the diagnosis of 
neurosarcoidosis are shown in Table 13.5. The specific criteria have been modified to 
clarify and expand some of the testing available today. For example, Zajicek et al. state that 
criteria for systemic sarcoidosis could include positive Gallium scan and chest imaging.75 
In an update by one of the coauthors of that report, they propose adding an elevated CD4/
CD8 ratio of lymphocytes retrieved by bronchoalveolar lavage.76 Likewise, chest imaging 
compatible with sarcoidosis would include not only bilateral hilar adenopathy,14 but also 
the peribronchial thickening and peripheral nodularity seen on CT scan of the chest.77 
Positive emission transmission (PET) scanning has been shown to be helpful in the diag-
nosis of sarcoidosis.78

Table 13.4 Most common areas of involvement in neurosarcoidosis
Lower 
et al.80

Zajicek 
et al.75

Pawate 
et al.81

Joseph and 
Scolding76

Number of cases 71 68 54 30

Select cranial nerves
 Optic neuritis 7 (10%) 35% 24 (35%) 27%
 Facial paralysis 39 (55%) 18% 6 (11%) 18%
 Hearing loss 2 (3%) 7% 5 (9%) 8%

Other common manifestations
 Pan hypo pit/diabetes insipidus 6 (8%) 5% 1 (2%) 17%
 Meningeal 2 (3%) 11% NR 22%
 Spinal cord NR 27% NR 18%
 Peripheral neuropathy 3 (4%) NR 1 (2%) NR

Patients may have more than one area involved
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Both groups divided the diagnostic criteria into definite, probable, or possible. For defi-
nite neurosarcoidosis, Zajicek required a histologic confirmation of granulomas from the 
nervous system.75 The criteria of Judson et al.79 required histologic confirmation for all 
three categories. However, it does classify known cases of sarcoidosis who have a compat-
ible clinical presentation of neurosarcoidosis as definite neurosarcoidosis. For example, a 
patient with mediastinal adenopathy and a positive lymph node biopsy for granulomas that 

Table 13.5 Criteria for the diagnosis of neurosarcoidosis
Zajicek et al.75 Judson et al.79

Definite Granulomas found in a biopsy of  
the neurosystem
Plus
Clinical presentation suggestive of 
neurosarcoidosis

Any one of the following:
 1.  Positive MRI imaging with uptake 

in brainstem or meninges
 2.  Cerebral spinal fluid with increased 

lymphocytes or protein
 3.  Seventh nerve paralysis
 4.  Diabetes insipidus
Plus
Exclusion of other possible diagnosis

Probable Clinical presentation suggestive of 
neurosarcoidosis
And any of the following:
 1.  Elevated CSF protein or cells 

with presence of oligoclonal 
bands

 2.  MRI imaging compatible  
with neurosarcoidosis

Plus
Evidence of systemic sarcoidosis  
by one of following:
 1. Positive histology
 2. Positive Kviem
 3.  At least two indirect  

indicators of sarcoidosis
  (a)  Positive gallium or PET  

scan
  (b)  Chest imaging (e.g.,  

bilateral hilar adenopathy)
Elevated serum ACE

Any one of the following:
 1.  Other abnormalities on MRI  

imaging
 2. Unexplained neuropathy
 3.  Positive electromyelogram
Plus
Exclusion of other possible diagnosis

Possible Clinical presentation suggestive of 
neurosarcoidosis where above 
criteria are not met

Either
 1. Unexplained headaches
 2. Peripheral nerve radiculopathy

For all 
cases

Exclusion of other possible  
diagnosis

Exclusion of other possible diagnosis
Plus
Histologic confirmation of sarcoidosis in 
one or more organ (does not have to be 
nervous system)

Source: Adapted and modified from Lower and Weiss 74, Zajicek et al. 75, Joseph and Scolding 76, 
Judson et al. 79
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also has lymphocytic meningitis would be considered definite neurosarcoidosis (Fig. 13.8). 
In most series, authors combine definite and probable together.

The group of possible neurosarcoidosis will include patients without neurosarcoidosis. 
In some cases, the clinician may choose to still treat such a patient as a neurosarcoidosis 
case. Zajicek et al. included patients who could have isolated neurosarcoidosis symptoms 
with no confirmation of sarcoidosis.75 On the other hand, Judson et al.79 required that the 
patient have biopsy confirmed sarcoidosis, but considered a patient as possible neurosar-
coidosis if, for example, they had headache not related to other causes.

The MRI and CT scan are the two most common imagings in neurosarcoidosis. In sev-
eral reports, the MRI has been found to be superior to CT scan in detecting lesions.75,76,80,81 
However, it should be noted that between 11% and 33% of cases will have a normal MRI 
at time of evaluation.75,76,80,81 Among the reasons for a normal MRI after initial treatment is 
that treatment can normalize the MRI.82 Also, some of the series used older MRI tech-
niques. With the new scanning algorithms, more lesions may be detected.74 With this 
increased sensitivity, however, there is reduced specificity.

The most common findings on MRI are white matter lesions, parenchymal lesions 
(sometimes a single lesion), meningeal enhancement, optic nerve lesion, hydrocephalus, 
and spinal cord lesions.74,75 Figure 13.8 demonstrates dural enhancement by gadolinium of 
a patient with dural involvement from neurosarcoidosis. Spinal disease is recognized to 
occur in up to a quarter of patients with neurosarcoidosis.75 The lesions are often multiple 
and may occur with other central lesions.83 Imaging of the entire spine increases the num-
ber of cases detected.74

Fig. 13.8 MRI with 
enhancement of dura by 
gadolinium due to 
neurosarcoidosis
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Treatment for sarcoidosis always depends on symptoms. In neurosarcoidosis, the 
presentation may help direct therapy. For a patient with seventh cranial nerve paralysis, 
the outcome is quite good.80 Many of these patients will resolve their paralysis with a 
short course of corticosteroids. Unfortunately, for most patients with neurosarcoidosis, 
there is a high rate of relapse unless long-term therapy is maintained. The use of a ste-
roid-sparing agent such as methotrexate or azathioprine has been reported as effective 
in over half of the cases in which they were used.75,80,84 Cyclophosphamide has been 
useful in the treatment of cases of refractory neurosarcoidosis.80,85 In other cases, com-
binations of cytotoxic agents have proved useful in controlling disease.83 Infliximab has 
been used increasingly in cases of refractory neurosarcoidosis.40,86 Given the rapid onset 
of action and its effectiveness in refractory cases, clinicians are increasingly employing 
infliximab in patients who fail to be controlled by prednisone alone for their 
neurosarcoidosis.

Long-standing inflammation from neurosarcoidosis may lead persistent neurologic 
deficits after successful treatment. In one series of spinal sarcoidosis, only half of patients 
who have paraplegia at time of presentation recover muscle function.83 The clinician must 
monitor response to treatment to determine whether therapy has resolved inflammation. In 
most cases, adequate therapy will resolve inflammatory changes seen on MRI.82 Serial 
neurologic examinations also help determine if the deficit is further improving during 
treatment.

Hydrocephalus can occur as the result of meningeal disease. Ventriculoperitoneal 
shunting is the treatment for this (Fig. 13.9). There may be a granulomatous reaction to the 
shunt, so most patients with shunts will require long-term therapy for their sarcoidosis.

Fig. 13.9 MRI of brain  
of patient with 
neurosarcoidosis. 
Hydrocephalus seen with 
ventricular-peritoneal shunt 
in place



216 R.P. Baughman and H. Nunes 

13.4 
 Conclusion

Sarcoidosis is a complex, multiorgan disease. Patients may present with various com-
plaints. In addition, the cause of a particular symptom, such as dyspnea, can be due to 
multiple factors. In evaluating the sarcoidosis patient, the clinician has to consider more 
than just their area of expertise, but the entire patient.
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Abstract Adult-onset Still’s disease (AOSD) is a rare systemic inflammatory disorder of 
unknown etiology, characterized by quotidian or double quotidian fever, a peri-febrile 
cutaneous eruption, polyarthritis, and multiorgan involvement. AOSD is a challenging 
disease with protean disease manifestations and rare, albeit potentially life-threatening, 
complications. In such cases, prompt diagnosis and treatment may prove life-saving.

The purpose of this chapter is to review the diagnosis and management of challenging 
clinical situations in AOSD patients that are associated with significant morbidity and 
mortality and to provide the readers with information that could aid their decision-making 
process.

Keywords Adult-Onset Still’s Disease (AOSD) • Complications • Interleukin (IL)-1 • 
Reactive hemophagocytic syndrome (RHS) • Still’s arthritis • Still’s rash

14.1  
 Introduction

Adult-onset Still’s disease (AOSD) is a rare systemic inflammatory disorder of unknown 
etiology with a protean clinical presentation. Symptoms include a quotidian or double quo-
tidian fever, a peri-febrile cutaneous eruption, polyarthritis and, in severe cases, multiorgan 
involvement. Pro-inflammatory cytokines such as interleukin (IL)-1, IL-6, and IL-18, inter-
feron (IFN)-g, tumor necrosis factor (TNF), and macrophage colony–stimulating factor are 
elevated in patients with AOSD and are thought to have a major role in the pathogenesis of 
the disease.1 High index of clinical suspicion and careful investigation are required to make 
an early diagnosis so that aggressive treatment can be initiated. There is no single diagnostic 
test for AOSD; rather, the diagnosis is based on sets of clinical and laboratory criteria. Several 
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sets of classification criteria have been published for AOSD. They have all been developed 
from retrospective data and classify criteria as major or minor. Table 14.1 compares the most 
recent Fautrel criteria3 with the widely used original Yamaguchi’s criteria.2

Diagnosis of AOSD usually necessitates the exclusion of infectious, neoplastic, and 
other autoimmune diseases. The diseases to exclude have been described in Table 14.2.

AOSD management greatly depends on the severity and chronicity of symptoms  
and the predominant disease pattern, systemic, or arthritic. Initial attacks may be effec-
tively treated with short courses of systemic corticosteroids and may never recur. Persistent 

Table 14.1 AOSD diagnostic criteria
Yamaguchi et al.2 Fautrel et al.3

Major
Arthralgia >2 weeks Spiking fever >39°
Fever >39°, intermittent ³1 week
Typical rash Arthralgia Transient erythema
WBC ³10,000 (³80,000 granulocytes) Pharyngitis

PMNs ³80%
Glycosylated ferritin £20%

Minor
Sore throat Maculopapular rash
Lymphadenopathy and/or splenomegaly Leucocytes >10 × 109 /L
Abnormal Liver function tests
(−)ve RF and ANA

Diagnostic combination
Exclusion criteria
– Infections
– Malignancies
– Other rheumatic diseases

Diagnosis: 5 criteria (at least 2 major) 4 major or 3 major + 2 minor

Table 14.2 Diagnostic guidelines for hemophagocytic lymphohistiocytosis (HLH) aka hemophago-
cytic syndrome
Clinical criteria Fever

Splenomegaly

Laboratory criteria Cytopenia (affecting >2 of 3 lineages in the peripheral 
blood)
Hemoglobin <90 g/l
Platelets <100 × 109/l
Neutrophils <1.0 × 109/l
Hypertriglyceridemia and/or hypofibrinogenemia (fasting 
triglycerides ³2.0 mmol/l or ³3 SD of the normal value for 
age, fibrinogen £1.5 g/l or £3 SD)

Histopathologic criteria Hemophagocytosis in bone marrow or spleen or lymph 
nodes. No evidence of malignancy
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disease with frequent recurrent attacks with systemic symptoms (fever, rash) or differen-
tiation into the chronic articular pattern is associated with significant morbidity and requires 
chronic suppressive treatment with systemic corticosteroids, often in combination with 
traditional Disease-Modifying anti-Rheumatic Drugs (DMARDS) or the newer biologic 
agents that offer a more targeted approach.

The purpose of this chapter is to review the management of challenging clinical situa-
tions in AOSD patients that may be associated with significant morbidity and mortality 
and to provide the readers with information that may aid their decision-making process.

14.2  
 Reactive Hemophagocytic Syndrome (RHS)

RHS, otherwise known as macrophage activation syndrome (MAS), is a rare but potentially 
fatal condition, which is characterized by acute fever; hepatosplenomegaly; lymphadenopa-
thy; pancytopenia; and raised levels of serum ferritin, triglycerides, and liver enzymes 
(Table 14.3). The prevalence of RHS in AOSD may be as high as 12%, as  suggested by 

Table 14.3 Complications of AOSD

Pulmonary
 • Pleural effusion
 • Transient pulmonary infiltrates
 • Interstitial lung disease
 • Acute respiratory distress syndrome
 • Diffuse alveolar hemorrhage

Cardiovascular
 • Pericarditis
 • Myocarditis
 • Pulmonary artery hypertension

Reticuloendothelial system (RES)
 • Macrophage activation syndrome
 • Autoimmune hepatitis
 • Acute liver failure

Vasculopathy
 • Cutaneous Polyarteritis nodosa
 • Thrombotic microangiopathy

Coagulopathy
 • Portal vein thrombosis
 • Thrombotic thrombocytopenic purpura
 • Disseminated intravascular coagulation

Neurological
 • Miller Fisher syndrome
 • Peripheral neuropathy
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Arlet et al.4 The possible triggering factors for RHS include drugs, viruses [Epstein Barr 
Virus (EBV), cytomegalovirus (CMV), parvovirus], autoimmune disorders [rheumatoid 
arthritis (RA), systemic lupus erythematosus], lymphomas, and leukemias.5 The hallmark 
of this syndrome is excessive activation and proliferation of T lymphocytes and mac-
rophages with massive hypercytokinemia with high levels of interleukin-1b, interleukin-6, 
interferon-g, and TNF-a. This activation cascade produces an overwhelming inflammatory 
reaction. RHS can occur at any time during the course of AOSD. Moreover, a simultaneous 
diagnosis of AOSD and RHS is not uncommon. Flares of AOSD and RHS may be clinically 
indistinguishable, with the exception of a higher frequency of pleuritis and ARDS in RHS. 
Biological findings are certainly more sensitive in evoking the diagnosis of RHS during 
flares of AOSD. Leucopenia or thrombocytopenia is uncommon in AOSD and hence can 
serve as an alert. Raised serum triglyceride level is considered to be a good marker of the 
hemophagocytic syndrome,6 but it has not been specifically analyzed in flares of AOSD.

The treatment of secondary RHS has included a variety of chemotherapeutic and immu-
nosuppressive agents including corticosteroids, cyclosporine, and intravenous gamma-
globulin (IVIG).7 In the absence of controlled studies, case reports and small series have 
been used for insight in the management of MAS. Treatment with high-dose steroids is 
effective in most patients. Immunosuppressants may cause a reduction in mortality in 
patients where RHS was precipitated by an underlying autoimmune process. It has been 
reported that cyclosporine or etoposide would be effective in steroid-refractory cases. 
Etanercept has been reported as an alternative for RHS patients refractory to steroids, 
cyclosporine-A, and IVIG therapy.8

The similarity in presentations and the high frequency of RHS in patients with AOSD 
have prompted experts to consider these conditions as the two ends of the spectrum, with 
classic AOSD being the mild form and RHS with multiorgan involvement the most severe, 
life-threatening one. A common pathogenetic link, that is, IL18, a pivotal AOSD cytokine, 
has been suggested in a recent study. A study of 20 patients, with 21 separate hemophago-
cytic episodes meeting the International Histiocyte Society criteria, showed that serum IL-18 
concentrations were significantly higher in the affected population when compared to healthy 
controls.9 In addition, investigators observed an imbalance between IL-18 and IL-18-binding 
peptide (BP is IL18’s natural inhibitor), where concentrations of IL-18BP were insufficient 
to bind the entire amount of circulating IL-18. A paradoxical decrease of natural killer (NK) 
cell numbers and cytotoxic functions in secondary RHS was also observed. Based on this 
study, the authors proposed the potential use of exogenous recombinant IL-18BP, in addition 
to traditional therapy, for the treatment of severe cases of RHS.

14.3  
 Severe Destructive Arthritis

The evolution of AOSD from the acute syndrome, where often systemic complaints such 
as fever and rash predominate, into the chronic articular pattern is a negative prognostic 
sign. There is less of a chance for spontaneous remission, and the associated polyarthritis 
can be destructive if left untreated and lead to increased morbidity and disability. 
Fortunately, in most cases of AOSD, polyarthritis methotrexate (MTX), with or without 
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small doses of oral corticosteroids, can be very effective in controlling the symptoms and 
preventing radiographic progression.10 However, MTX refractoriness has been frequently 
documented and alternative therapies have been sought. In the prebiologic era, alternative 
DMARDs were tried, alone or in combination. In a small series where cyclosporin-A was 
tried, remission in 66% of cases and improvement in the other 33% were reported.11 
Sulfasalazine should be avoided in treatment of AOSD as multiple studies proved low 
efficacy and high drug toxicity (60% vs. 15% of other drugs) related to treatment with 
sulfasalazine.12 CD34-selected autologous peripheral blood stem cell transplantation was 
attempted in some cases of refractory disease and prolonged remission was achieved after 
transplantation.13 Other less studied agents include hydrochloroquine, gold, penicillamin, 
leflunomide, azathioprine, tacrolimus, and cyclophosphamide. Recent advances in the 
immunopathogenesis of AOSD and the availability of biologic DMARDs for the treatment 
of RA has led to their off-label use in refractory AOSD with variable success. In particular, 
pro-inflammatory cytokines such as TNFa, IL-1, and IL-6 were targeted.

The first group of biologic agents clinically used was the TNF-a inhibitors. Multiple case 
reports and small series suggested that infliximab, etanercept, and adalimumab may have  
a role in refractory cases.1 In an observational series of 12 patients, addition of etanercept to the 
pre-study regimens of prednisone, MTX, and NSAIDs leads to an improvement in the number 
of tender and swollen joints count higher than 63%.14 A European study of eight patients 
attempted to evaluate the long-term outcome of patients treated with infliximab (a monoclonal 
chimeric anti-TNF antibody) after the failure of treatments with corticosteroids and DMARDs: 
The clinical and serological responses improved rapidly in seven out of eight patients, and five 
of them went into long-term remission even after discontinuation of therapy.10,15

IL-1 inhibition has emerged as an even more promising therapeutic strategy, based on 
our understanding of the role of the NALP-3 inflammasome and IL-1 in inflammation and 
anakinra; a recombinant competitive IL-1 receptor antagonist has recently emerged as  
a promising new therapeutic option.16 In 2008, Lequerre et al.17 reported 20 cases of SoJIA 
and 15 cases of AOSD treated with anakinra. Seventy-three percent of the cases of AOSD 
demonstrated prompt and dramatic improvement in their arthritis and disease activity 
markers, while allowing for a dramatic decrease of the administered corticosteroid dose.

IL-6 represents an important inflammatory cytokine involved in the pathogenesis of 
AODS, and it may be a promising target, especially with the development of anti-human IL-6 
receptor monoclonal antibody tocilizumab.17 A case of refractory AOSD successfully treated 
with rituximab (chimeric anti CD-20 monoclonal antibody) has also been described.18

14.4  
 Cardiac Complications

AOSD commonly involves the pericardium, although the presence of pericarditis in Still’s 
disease does not seem to negatively affect prognosis in the absence of tamponade, since it is 
usually mild or even asymptomatic. Nonetheless, the clinician should keep in mind that adults 
with known cardiac involvement may be at a higher risk of developing cardiac decompensa-
tion, especially in the acute systemic subgroup of AOSD. Pouchot et al. described series of 23 
cases of pericarditis in their 62 cases of AOSD (37%), 3 of which developed tamponade.19
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The optimal treatment for AOSD-associated pericarditis has not been defined due to the 
rarity of its occurrence and the lack of controlled studies. Individual approach should be 
used in treatment of patients with pericarditis and cardiac tamponade. In cases of mild 
pericarditis, NSAIDs alone may suffice. Systemic use of steroids remains controversial. 
Lietman and Bywaters20 in their series of patients with pericarditis did not demonstrate 
efficacy of steroids in altering the course of pericarditis. However, steroids may be useful 
in the presence of massive effusion, evidence of cardiac compromise, or progression of 
effusions not responding to NSAIDs. Drainage of pericardial fluid remains the cornerstone 
of therapy in the presence of significant cardiac compromise.

Myocardial involvement in adult-onset Still’s disease is reportedly low, although likely 
to be underdiagnosed. Data concerning the clinical course of Sill’s myocarditis are lack-
ing, and there is no clear recommendation for the follow-up of myocardial function in 
similar conditions. Usually Still’s disease–related myocarditis has rapid onset and readily 
responds to prompt corticosteroid treatment, resulting in quick normalization of myocar-
dial function. Regular follow-up of myocardial function is recommended even if clinical 
symptoms and inflammatory markers have normalized.

14.5  
 Pulmonary Complications

In contrast to other autoimmune systemic diseases, little attention has been paid to the pulmo-
nary complications of AOSD. Most common pulmonary manifestations of AOSD include 
pleurisy, acute and chronic pneumonitis, diaphragmatic dysfunction, and drug-induced lung 
disease.21 While most cases with acute pneumonitis respond favorably to systemic corticoster-
oids, there are rare instances where these abnormalities progress to severe respiratory failure 
requiring mechanical ventilation, pulse corticosteroids, and/or aggressive immunosuppressive 
therapy. The most characteristic paradigm of such severe life-threatening complication with 
significant morbidity and mortality would be the adult respiratory distress syndrome (ARDS). 
ARDS development has been reported in several patients with AOSD, often complicated by 
multiorgan involvement and disseminated intravascular coagulation (DIC).22,23

More recently, Sari et al. presented a case of chronic AOSD complicated with diffuse 
alveolar hemorrhage (DAH) during an acute flare of the disease.24 It is not known whether 
the association between AOSD and DAH is coincidental or whether there is a common 
pathophysiologic link.

14.6  
 Hepatic Involvement

Liver dysfunction in AOSD has been well described, ranging from asymptomatic liver 
function test (LFT) abnormalities to overt liver failure. Andres et al. retrospectively 
reviewed data from 17 patients with AOSD and found abnormalities in liver biochemistry 
in 76% of the subjects.25 However, it is often difficult to differentiate liver dysfunction due 
to AOSD per se from drug-induced liver dysfunction, since most of the reported cases 
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occurred during treatment with potentially hepatotoxic drugs. Recently, Chen et al. 
described high levels of soluble intercellular adhesion molecule 1 (sICAM-1) in patients 
with active untreated AOSD and proposed that elevated serum sICAM-1 level may be  
a predictor of liver dysfunction in AOSD. Moreover, serum sICAM-1 levels significantly 
correlated with disease activity and serum ferritin levels which have also been utilized to 
monitor disease activity in adult Still’s.26 In any case, close monitoring of LFTs is war-
ranted in AOSD patients, especially early in the disease course, since it often parallels 
disease activity and abnormalities have been shown to respond to successful treatment.

Fulminant hepatitis or hepatic failure is extremely rare, and most of the reported cases 
occurred during treatment with hepatotoxic drugs.27-29 Experimental and clinical data sug-
gest a critical role for cytokines in the development of fulminant hepatic failure. Sekiyana 
et al. have observed higher serum levels of IL-1b and a significantly reduced ratio of 
IL-1Ra to IL-1b (IL-1Ra/IL-1b) in patients with fulminant hepatic failure who subse-
quently died when compared with survivors.30 In 2007, Mylona et al. presented a case of 
fulminant hepatic failure in AOSD that was successfully treated with anakinra, a recombi-
nant interleukin-1 receptor antagonist (IL-1Ra), which also supports a possible role for 
IL-1 inhibition in fulminant hepatic failure.31

Autoimmune hepatitis (AIH) is a rare complication of AOSD. In 2010, Liu et al.32 
reported a refractory case of AIH during an AOSD relapse, successfully treated with 
plasma exchange after other treatment options were exhausted. After five plasmapheresis 
sessions, autoantibody titers were normalized, as well as serum IgG, LDH, and serum fer-
ritin. Furthermore, leukocytosis and LFT abnormalities resolved. This case was in sharp 
contrast to other AIH cases, reported by the same authors that had fatal outcomes after 
treatment with systemic corticosteroids and intravenous immunoglobulin alone. Therefore, 
AIH may be an indicator for poor prognosis in AOSD, and plasma exchange therapy 
should be considered, especially in severe cases of liver injury, in combination with high-
dose corticosteroids and other immunomodulatory treatments.

Lastly, in exceptionally rare cases, AOSD liver involvement can present with very 
atypical features. In 2009, Sari et al.33 presented a case of hepatomegaly in AOSD where 
liver biopsy histology revealed a ground-glass like hepatocyte inclusion. Ground-glass 
hepatocytes (GGH) are live cells with a glassy-granular, eosinophilic cytoplasm on light 
microscopy.34 GGH represents a histological hallmark of chronic Hepatitis B virus (HBV) 
infection and is an occasional finding in some noninfectious chronic inflammatory hepatop-
athies. In such cases, LFTs continue to rise, despite active treatment, with AST levels 
occasionally exceeding 1,000 IU/L in the absence of viral infection. GGH are revealed on 
biopsy along with signs of steatohepatitis, and it is unclear at present time whether this 
finding represents hepatocyte adaptation or injury.35

14.7  
 Oculomotor Disorders

In rare cases, AOSD patients may develop periodic horizontal micro-saccadic oscillations 
and rapid clockwise torsional eye movements followed by counterclockwise torsional 
drifts. It has been hypothesized that saccadic burst neurons, excitatory burst neurons 
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(EBN), and inhibitory burst neurons (IBN) comprise a reciprocally innervated premotor 
circuit. The neuron membranes contain ion channels that are important for the rebound 
increase in neural firing after transient external inhibition—post-inhibitory rebound 
(PIR).36 Inflammation may alter the fine balance between EBNs and IBNs and produce 
clinical symptoms.

In 2009, Shaikh et al presented such a case with bursts of horizontal saccadic oscilla-
tions, without intersaccadic intervals, and clockwise rapid torsional eye movement that 
had the same peak velocity–amplitude relationship as torsional quick phases of nystagmus. 
They suggested that this could be attributed to an immune-mediated alteration in the mid-
brain neurons of the reciprocally innervated premotor circuit. In such patients, medications 
that reduce central excitability—for example, antiepileptics such as levetiracetam, gabap-
entine, and clonazepam—might be useful.

14.8  
 Leukocytoclastic Vasculitis

Leukocytoclastic vasculitis is characterized by angiocentric segmental inflammation, fibri-
noid necrosis, and a neutrophilic infiltrate around the vessel walls with erythrocyte extrava-
sation. Leukocytoclastic vasculitis has been observed in Henoch–Schonlein purpura, 
Wegener’s granulomatosis, and microscopic polyangiitis; however, it had not, until 
recently, been reported in AOSD.37 In 2009, Hidekatsu Yanai et al. described a case of 
AOSD with atypical rash, which skin biopsy revealed to be due to leukocytoclastic vascu-
litis. Elevated blood vWF - Von Willebrand factor and VEGF - Vascular Endotelial Growth 
Factor levels in given AOSD patient suggest a potential association between AOSD and 
vasculitis. Immunologic testing with a negative PR3-proteinase 3 and MPO-ANCA is 
Myeloperoxidase- Anti-neutrophil cytoplasmic antibodies help rule out Wegener’s granu-
lomatosis or microscopic polyangiitis, respectively, in cases of atypical Still’s rash.

14.9  
 Renal Involvement

Recently, Babacan et al.38 presented a case of AOSD-associated membranous glomerulo-
nephritis successfully treated with Infliximab. Notably, the same patient also suffered from 
a severe inflammatory polyarthritis, unresponsive to high-dose steroids and DMARDs for 
a period of 5 years.

Glomerulonephritis (GN) is a rare complication of AOSD. However, its importance for 
prognosis and therapy is such that it should be considered in the presence of proteinuria. 
Thonhofer et al. described a case of mesangio-proliferative immunocomplex-based GN 
accompanied by proteinuria in 2006.39 While GN has been reported at other instances as 
the cause of proteinuria,40,41 other AOSD-associated complications such as collapsing 
glomerulopathy42 and thrombotic microangiopathy,43 however rare, cannot be excluded 
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and should be ruled out. A hypothesis by Elkon in 1982 that a smoldering vasculitis, medi-
ated by non-necrotizing immune complexes, may support the hypothesis that GN is part of 
the disease. The possibility of a more active renal process can be supported by the signifi-
cant decrease in proteinuria after anti-inflammatory treatment. In general, aggressive 
immunosuppression is recommended in patients with proliferative forms of GN, with a 
high histological score for active lesions and a low score for chronic lesions. Biologic 
agents, such as TNF-a blockers, have been suggested as an alternative in AOSD-associated 
GN refractory to standard immunosuppressants.14

Amyloidosis may be a more common AOSD-related renal complication leading to pro-
teinuria and has been described in several case reports and series. (Table 14.4) It can 
develop as soon as 18 months or as late as 30 years after the diagnosis of AOSD with an 
incidence of 4.7–14.3%.44 The majority of the patients developing renal amyloidosis will 
require treatment with systemic corticosteroids and/or cytotoxic agents.44,52 In severe cases 
complicated with renal failure, treatment with hemodialysis in addition to prednisone ther-
apy was administered with good outcomes.48,51 In new era of biologics, better control of the 
underlying chronic inflammation by judicious use of these potent medications may prevent 
the appearance of amyloidosis and/or improve its management.

14.10  
 Conclusion

AOSD is a rare, auto-inflammatory systemic disorder with significant phenotypic variabil-
ity that often makes diagnosis difficult. The majority of the cases can be readily managed 
after proper diagnosis. However, the disease has been associated with rare but serious 
complications that are associated with significant morbidity and, even, mortality.

Table 14.4 Comparison of amyloidosis in patients with AOSD
First author Age of disease 

onset/sex
Number of years 
before amyloidosis 
onset

Drug therapy for renal 
amyloidosis

Fautrel44 32/M ND PD, MTX

Rivera45 26/M 16 PD, AZA

Hashimoto46 25/F, 26/M ND, ND PD, PD

Ishii47 32/F 7 PD, CTX

Bambery48 36/F 8 Steroid, dialysis

Wendling49 57/F 4 ND

Vingeron50 23/F, 27/F 1.5, 4 PD, dialysis both cases

Harrington51 26/F 30 PD, COL
ND non- described, PD prednisone, MTX methotrexate, AZA azathioprine, CTX cyclophosph-
amide, COL colchicine
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The clinician should be aware of such complications and be able to recognize them and 
refer appropriately for specialized care. Significant advances in our understanding of the 
disease pathophysiology and the recent availability of targeted biologic treatments have 
enhanced our ability to intervene therapeutically.
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Managing Acute and Complex 
Dermatological Situations

Eduardo Fonseca and Rosa M. Fernández-Torres 
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Abstract Cutaneous manifestations are almost always present in systemic autoimmune 
diseases. Identification of these manifestations is essential to establish an adequate diagno-
sis and treatment, especially in situations that may be indicative of a life-threatening condi-
tion or result in permanent sequelae.

Lupus erythematosus is an example of disease with a great variety of cutaneous mani-
festations, ranging from lesions suggestive of only cutaneous or mild systemic involve-
ment (chronic and subacute cutaneous lupus erythematosus) to lesions indicative of more 
severe systemic involvement (acute malar rash).

Dermatomyositis initially presents with skin lesions in a high percentage of cases, some 
of which are pathognomonic of the disease, as Gottron’s papules or heliotrope rash, and 
may suggest an underlying neoplasm.

Panniculitis may be secondary to a wide variety of systemic diseases, including infec-
tions, drugs, and autoimmune and metabolic disorders. In these cases, histopathological 
examination is usually needed to clarify the diagnosis.

In other cases, the most challenging aspect of the disease is its treatment, for example, 
calcinosis in juvenile dermatomyositis, digital ulcers in scleroderma, or severe Raynaud’s 
phenomenon.

In this chapter, we review some cutaneous manifestation that may be helpful in the 
diagnosis of autoimmune diseases and sometimes indicative of systemic involvement or of 
a worse prognosis. Furthermore, differential diagnosis of diseases that may present with 
similar cutaneous manifestations and treatment of complex dermatological situations is 
discussed.
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The accurate identification and management of cutaneous manifestations is absolutely 
essential to establish an adequate diagnosis and prognostic in patients with autoimmune 
diseases as well as to indicate the most convenient therapy. The dependence of factors as 
the morphologic diagnostic and the low incidence and high variability of some of these 
disorders makes the dermatological aspects one of the most wide and challenging of the 
autoimmune diseases.

15.1 
 Facial Rash

Skin involvement occurs in 70–85% of all patients with lupus erythematosus (LE) and 
may be one of its most refractory manifestations. Skin disease may be classified into two 
broad categories: LE-specific, which demonstrate interface dermatitis on histopathological 
examination, and nonspecific-LE, which may appear on other situations. LE-specific skin 
manifestations may be classified into three types: acute cutaneous LE (ACLE), subacute 
cutaneous LE (SCLE), and chronic cutaneous LE (CCLE).1

ACLE may present with the classic butterfly rash from which the term lupus erythema-
tosus was coined. It is commonly the first manifestation of systemic lupus erythematosus 
(SLE) and may precede the onset of systemic involvement or coincide with exacerbation 
of the systemic disease.

The butterfly rash is characterized by erythema and edema, sometimes with fine 
scale, involving the malar areas and the bridge of the nose and sparing the nasolabial 
folds (Fig. 15.1). Patients with malar rash often have a positive lupus band test. 
Antinuclear antibodies (ANA) are present in more than 80% of patients with SLE, and 
anti-ds-DNA antibodies are generally demonstrable in patients with renal affectation. 
Anti-Sm antibodies are specific for SLE and are usually detected in patients with pul-
monary fibrosis and nervous system and renal involvement, correlating with a poor 

Fig. 15.1 Typical butterfly 
rash of acute cutaneous 
lupus erythematosus with 
erythema and edema over 
the malar area and the nasal 
bridge
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prognosis.2 The main causes of malar rash to be considered in the differential diagnosis 
are listed in Table 15.1.

Treatment of patients with ACLE depends on the severity of the systemic disease, which 
is usually controlled with corticosteroids and other immunosuppressive drugs. The standard 
therapy for skin involvement consists of sunscreens, topical corticosteroids, and antimalari-
als. Several immunosuppressive drugs have been tried with variable success for resistant 
lesions, including thalidomide, methotrexate, azatioprine, and mycophenolate mofetil.3

Dermatomyositis may present with skin manifestations in 30–40% of adults and in 95% 
of children. Some cutaneous signs are highly specific of this disease, such as heliotrope 
rash and Gottron’s papules. Heliotrope rash is a violaceus to erythematous rash, with or 
without edema, involving periorbital skin. Gottron’s papules are located over bony promi-
nences, mainly the interphalangeal joints. Other cutaneous manifestations are characteristic 
but not pathognomonic of dermatomyositis, such as malar erythema, generalized rash or 
edema, poikiloderma in a photosensitive distribution and cuticular changes.4

Sometimes, dermatomyositis lesions may be difficult to distinguish form LE. It may help 
differentiate both that hand dermatomyositis lesions occur more over bony prominences 
and are frequently accompanied by severe pruritus, while LE lesions are most often located 
between the knuckles and are usually asymptomatic.4 Dermatomyositis may also present 
with the typical rash but without muscle weakness or laboratory evidence of muscle involve-
ment for years after appearance of skin lesions. This condition is known as amyopathic 
dermatomyositis or dermatomyositis sine myositis and represents 2–18% of cases.5

Cutaneous manifestations of dermatomyositis are one of the most challenging and 
resistant manifestations of the disease. They may precede the development of myopathy 
and may persist despite the improvement of muscular symptoms after treatment.

Oral corticosteroids (usually oral prednisone 0.5–1.5 mg/kg in a single daily dose) are 
the initial agents for treatment, especially for muscular manifestations. Methotrexate is  
the first-line adjuvant therapy in cases recalcitrant to steroids, usually in a dosage of  
7.5–10 mg/week, increasing by 2.5 mg/week up to a total of 25 mg/week. Hydroxy-
chloroquine may reduce the rash resistant to steroids and other therapies.

Other adjuvant therapies include azathioprine, cyclophosphamide, cyclosporine, myco-
phenolate mofetil, rituximab, intravenous immunoglobulins, and tumor necrosis factor 
(TNF)-a antagonists.6

Table 15.1 Differential diagnosis of facial rash

Acute cutaneous lupus erythematosus
Rosacea
Contact dermatitis
Photodermatitis
Seborrheic dermatitis
Atopic dermatitis
Dermatomyositis
Pseudodermatomyositis (Still’s disease, hydroxyurea)
Erysipelas/cellulitis
Angioedema
Facial tinea



236 E. Fonseca and R.M. Fernández-Torres

15.2 
 Subacute Cutaneous Lupus Erythematosus

SCLE skin lesions may be of two types: annular and papulosquamous. Annular lesions are 
characterized by erythematous rings with central clearing (Fig. 15.2), while papu-
losquamous lesions are characterized by plaques and papules with scale. Both types can 
coexist in about 10% of patients7 and are usually distributed on sun-exposed areas. They 
may cause pigmentary changes and telangiectasia but not dermal atrophy or scarring.7

The risk of systemic involvement in patients with SCLE is approximately 10%, although 
around of a half meet criteria to be classified as SLE.8 Therefore, in most of these patients, the 
disease is limited to the skin and the prognosis is relatively benign. There are often serological 
abnormalities, especially anti-SSA/Ro antibodies (70–90%) and anti-SSB/La antibodies 
(35%) and 40–50% of patients have arthralgias or arthritis, but other systemic manifestations, 
such as serositis, central nervous system or renal disease, are very uncommon.9

SCLE has been described in association with other conditions as Sjögren syndrome,10 
idiopathic thrombocytopenic purpura,11 urticarial vasculitis, other cutaneous vasculitic 
syndromes, and deficiency of complement components.12

The main diseases that should be differentiated from SCLE are listed in Table 15.2.
Standard SCLE management includes photoprotective measures and topical corticos-

teroids. Topical tacrolimus and pimecrolimus have also been reported to be useful. 
Intralesional injections of corticosteroids may be effective in lesions refractory to topical 
therapy.

When the disease is not controlled with local treatment, antimalarial drugs are the first-
line therapy, usually hydroxychloroquine (5–6.5 mg/kg/day) that appears to produce less 
retinal toxicity than chloroquine (3.5 mg/kg/day). Hydroxychloroquine and chloroquine 
should not be used together because of the higher risk of retinopathy but, if they are not 
effective separately, each of them may be used together with quinacrine.

Systemic corticosteroids are generally reserved for life-threatening systemic manifesta-
tions, but it may be useful, at dosages of 0.5–1 mg/kg/day, to control active phases of skin 
lesions or in patients unresponsive to antimalarials. The combination of prednisone 

Fig. 15.2 Annular lesions of 
subacute cutaneous lupus 
erythematosus with central 
clearing and erythematous 
border
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(0.5–1 mg/kg/day) and antimalarials for 2–3 weeks may achieve a faster resolution. 
However, because of systemic side effects, long-term steroid treatment is not recom-
mended, especially in skin-limited forms.13

Some patients who failed to respond to conventional therapy have proved to be respon-
sive to thalidomide, dapsone, retinoids, oral gold, or clofazimine.

Thalidomide is usually started at a dosage of 50–100 mg daily and then reduced to the 
lowest effective dose (often 25 mg given twice a week). Improvement is generally observed 
after 2 weeks with the maximum benefit occurring within 3 months. However, relapse occurs 
in up to 70% of patients, so low-dose maintenance therapy is often necessary. Thalidomide 
use is limited by its serious side effects, mainly embryopathy and polyneuropathy.14

Oral gold may be effective for cutaneous LE. Complete remission occurs in approximately 
15% and a partial response in about two-thirds of patients. It is usually begun at a dose of 
3 mg/day and, after a week that can be raised to twice daily, if there are no adverse events.

Isotretinoin and acitretin have been useful in patients refractory to conventional ther-
apy, especially in hypertrophic CCLE or lesions located on palms and soles.

Immunosuppressive drugs, such as azathioprine, methotrexate, mycophenolate mofetil 
cyclophosphamide, or cyclosporine, are limited to patients unresponsive to other therapies.15

Anti-TNF-a agents as infliximab, adalimumab, and etanercept have proved to be effec-
tive in cutaneous LE. However, they have also been related to development of drug-
induced SCLE and SLE, so randomized-controlled studies are needed to demonstrate their 
security and effectiveness.16

High-dose intravenous immunoglobulin (1 g/kg/day for two consecutive days monthly) 
and rituximab have been employed for severe, resistant ACLE and SCLE cases that failed 
to respond to first-, second- and third-line therapies.17,18

Table 15.2 Differential diagnosis of subacute cutaneous lupus erythematosus

Annular forms
Psoriasis
Erythema annular centrifugum
Other annular erythemas
Erythema multiforme
Lichen planus
Dermatophytosis
Granuloma annulare
Syphilis
Leprosy
Sarcoidosis

Papulosquamous forms
Psoriasis
Polymorphous light eruption
Dermatophytosis
Syphilis
Pityriasis rosea
Lichen planus
Parapsoriasis/mycosis fungoides
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15.3 
 Toxic Epidermal Necrolysis-Like Acute Cutaneous Lupus Erythematosus

Toxic epidermal necrolysis (TEN)-like ACLE is a new term introduced to describe cases 
of SLE with clinical and histopathological skin features similar to drug-induced classical 
TEN (Fig. 15.3), but without some characteristic features of TEN, as systemic involve-
ment and history of recent drug ingestion.19

These patients share a TEN-like histopathology and varying degrees of systemic 
involvement resulting from SLE, including lupus nephritis, hematological abnormalities, 
and low complement levels. All patients for whom data are available had positive ANA 
and a significant part of them had anti-SSA/Ro antibodies, suggesting they could be a 
serologic marker for this subset of LE.19,20

The main causes of vesicles and/or blisters are listed in Table 15.3 and should be taken 
into account for differential diagnosis.21

Treatment for TEN-like LE is controversial as it is based on isolated case reports, most 
of which were responsive to systemic corticosteroids. Unresponsive cases have been 

Fig. 15.3 Erythema, bullae, 
and erosions affecting 
almost the entire body 
surface in a patient with 
toxic epidermal necrolysis-
like cutaneous lupus 
erythematosus

Table 15.3 Diseases that can present with vesicles and/or blisters

Porphyrias Renal failure
Herpetiform dermatitis Gianotti–Crosti syndrome
IgA lineal dermatitis Herpes  

(simples/chickenpox/zoster)Pemphigus
Paraneoplastic pemphigus Staphylococcal scalded skin syndrome
Pemphigoid Toxic shock syndrome
Epidermolysis bullosa acquisita Erythema multiforme
Subcorneal pustulous dermatosis Toxic epidermal necrolysis
Collagenosis Hypozincemia
Vasculitis Glucagonoma syndrome
Diabetes Toxicoderma
Coma Insect bites
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treated with corticosteroids in combination with intravenous immunoglobulin 0.75 g–1 g/
kg/day for 3–5 days.22 Given the possibility of similar pathogenetic pathways in TEN and 
TEN-like LE, plasmapheresis is a promising option in refractory cases.23

15.4 
 Kikuchi–Fujimoto Disease (KFD)

KFD is a benign form of histiocytic necrotizing lymphadenitis (HNL) that usually affects young 
women and presents with lymphadenopathy involving mainly posterior cervical lymph nodes.

Sometimes fever, weight loss, nausea, vomiting, diarrhea, upper respiratory symptoms, 
chills, night sweating, myalgias, arthralgias, and hepatosplenomegaly may be present. 
Laboratory tests can reveal mild leukopenia, anemia, erythrocyte sedimentation rate eleva-
tion, and atypical peripheral blood lymphocytes (15–30%).24

Skin lesions have been reported in 30% of patients with KFD (Fig. 15.4), including 
urticarial, morbilliform, rubella-like or drug-eruption-like rashes, acneiform eruptions, 
facial erythema, generalized erythema and papules, plaques and nodules, leukocytoclastic 
vasculitis, erythema multiforme, papulopustules, eyelid or lip edema, and oral ulcers. Face 
and upper trunk are their most common localizations.25

The diagnosis is based on lymph node histology, which shows irregular paracortical 
areas of coagulative necrosis with abundant karyorrhectic debris and histiocytes at the 
margin of the necrotic areas.

Fig. 15.4 Erythematoedematous rash 
affecting face, neck, and upper trunk in  
a patient with Kikuchi–Fujimoto disease
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Although association with mixed connective tissue disease, polymyositis, antiphospho-
lipid syndrome, Still’s, and Sjögren diseases has been reported, the main systemic associated 
disease is SLE. HNL may occur in patients with preexisting SLE, may coexist or may evolve 
into SLE. The high frequency of flares of lupus activity with the onset of KFD and the simul-
taneous occurrence of both diseases indicate that they are not independent events.26

Although the precise relation between KFD and SLE is still unclear, interface dermati-
tis in skin biopsy could be a histopathological marker of evolution into SLE, and therefore, 
it might help predict the clinical outcome of KFD.27

KFD is typically self-limiting within 1–4 months, but recurrence has been reported in 
3–4% of cases. There is no specific treatment, and because of the self-limiting course, only 
symptomatic measures are recommended. The use of corticosteroids has been proposed in 
severe extranodal or generalized forms, but its efficacy is uncertain. There is an anecdotal 
report of resolution with oral minocycline.28

Serious morbidities have been reported, including myocarditis, aseptic meningitis, and 
cerebellar ataxia, and in a few cases, outcome was fatal. A regular follow-up for several 
years is needed to rule out the development of SLE.

15.5 
 Neonatal Lupus Erythematosus (NLE)

NLE is a multiorganic disease of the newborn caused by transplacental transmitted autoan-
tibodies, particularly anti-SSA/Ro (90%) and/or anti-SSB/La (50%), from their mothers 
who frequently suffer SLE, Sjögren’s syndrome, or other connective tissue diseases.

Clinical manifestations involve skin (50%), heart (50%), and less frequently, liver 
(20–40%) and the hematological system (10–20%). About 10% of patients have both heart 
and skin manifestations.29

The noncardiac manifestations are transient, clearing within the first 6 months of life, 
when maternal autoantibodies disappear from the neonatal circulation.

Cutaneous manifestations are clinically and histopathologically similar to SCLE. They 
typically present as erythematous, scaling, and annular plaques, mainly on sun-exposed 
areas and resolve after several months with hypopigmentation, epidermal atrophy, and 
telangiectasia (Fig. 15.5). A second type of cutaneous lesion occurring in a minority of 
children is persistent telangiectasia.

The most serious and irreversible clinical feature is congenital complete heart block 
which has a significant mortality (10–30%) and morbidity (22–71%). It is usually detect-
able in utero as arrhythmia or bradycardia during the second trimester of pregnancy.30

Hematological findings consist of thrombocytopenia and hepatic involvement usually 
presents as cholestasis with abnormal bilirubin levels and mild increased aminopherase 
levels, although fulminant liver failure has been reported.31

Diagnosis is based on clinical findings in a newborn whose mother has anti-SSA/Ro, 
anti-SSB/La or in some cases anti-U1RNP. Although there is no specific autoantibody pro-
file to predict outcome, it has been suggested that high titers of anti-SSA/Ro antibodies are 
more frequently associated with congenital heart block or skin manifestations.32 
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Photoprotective measures and occasionally topical corticosteroids are the mainstay of 
therapy for skin lesions. Serious liver and hematological disease may be treated with sys-
temic corticosteroids, although its efficacy has not been established. Congenital heart 
block often requires pacemaker implantation. Some studies have suggested the use of dex-
amethasone for mothers with positive autoantibodies to minimize the risk of NLE. 
Intravenous immunoglobulin is being evaluated as a potential prophylactic approach in 
mothers who have previously had an affected child.33 Long-term prognosis is unknown. 
Although there are some cases of NLE developing into SLE, there seems no significant 
increased risk for developing autoimmune diseases later in life. For women who already 
have a child with NLE, the estimate risk of having another affected one is about 25%.34

15.6 
 Urticarial Vasculitis

Urticarial vasculitis is a small vessel vasculitis presenting with urticarial-type lesions that usu-
ally last for more than 24 h and are characterized by pain or burning rather than pruritus.

The spectrum of clinical manifestations varies from mild symptoms to serious systemic 
disease affecting gastrointestinal, pulmonary, renal, cardiac, and central nervous systems. 
Urticaria vasculitis is associated with a wide variety of systemic diseases, infections, and 
drugs (Table 15.4).

Hypocomplementemia is observed in many patients correlating with systemic involve-
ment and a high prevalence of autoantibodies to endothelial cells.

Demonstration of leukocytoclastic vasculitis in a skin biopsy of an active lesion remains 
the gold standard for diagnosing urticarial vasculitis35 although similar features can be 
observed in common chronic urticaria.

Treatment depends on the severity of the disease and the underlying cause, if identified. 
Antihistamines are the mainstay for patients with only cutaneous manifestations, often 
combined with other agents, including systemic corticosteroids, indomethacin, colchicine, 
dapsone, and hydroxychloroquine.

Fig. 15.5 Annular plaques of 
neonatal lupus erythematosus 
affecting the trunk
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In cases of severe systemic disease, corticosteroids may have additional benefit when com-
bined with other immunosuppressants, such as azathioprine, dapsone, cyclophosphamide, 
cyclosporine, and mycophenolate mofetil. Interferon-a (IFN-a) has proved to be effective to 
treat urticarial vasculitis associated with hepatitis C virus infection.35,36

The course of urticarial vasculitis is unpredictable, and patients may develop new 
lesions from weeks to years. The major causes of morbidity and mortality are chronic 
obstructive pulmonary disease and laryngeal edema.

15.7 
 Panniculitis

Panniculitis is an inflammatory reaction of the subcutaneous adipose tissue that may be 
secondary to a wide variety of systemic diseases, infections, drugs, and other causes 
(Table 15.5).

Table 15.4 Causes and associations of urticarial vasculitis

Idiopathic
Connective tissue diseases
 Systemic lupus erythematosus
 Sjögren’s syndrome

Immune abnormalities
 Serum sickness
 IgM monoclonal gammopathy (Schnitzler’s syndrome)
 IgG gammopathy (paraproteinemia)
 IgD, IgA gammopathy
 Cryoglobulinemia
 C3, C4 deficiency, C3 nephritic factor activity

Infections
 Hepatitis A, B, and C virus
 Mycoplasma pneumoniae

Hematologic diseases
 Leukemia
 Lymphoma
 Myeloma
 Polycythemia rubra vera
 Idiopathic thrombocytopenia purpura

Drugs
  Diltiazem, potassium iodide, cimetidine, procarbazine, fluoxetine, paroxetine, butylhydroxy-

toluene, butylated hydroxyanisole, methotrexate, etanercept, procainamide, centrally acting 
appetite suppressants (dexfenfluramine), cocaine, Bacille-Guérin vaccine

Physical causes (cold, ultraviolet light, exercise)
Other:
  Inflammatory bowel disease, amyloidosis (Muckle Wells syndrome), Cogan’s syndrome, 

Jaccoud’s syndrome, pregnancy, malignancy
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15.7.1 
 Lupus Panniculitis (LP)

LP or lupus erythematosus profundus is a chronic inflammatory reaction of the subcutane-
ous fat occurring in 2–3% of patients with LE. Conversely, between 10% and 50% of 
patients with LP might develop SLE.

It typically presents as multiple, firm, mobile, often painful nodules involving the arms, 
face, buttocks, leg, breast (lupus mastitis), abdomen, back, and neck (Fig. 15.6).

Most patients have no systemic disease, although arthralgias, Raynaud’s phenomenon, 
and rarely, renal or neurologic disease may occur.

ANA are often demonstrated at low titers, and they might indicate a high probability of 
systemic involvement.37 Other possible laboratory findings include lymphopenia, anemia, 
low complement levels, false-positive syphilis serology, positive rheumatoid factor, and 
elevated erythrocyte sedimentation rate.38

The histopathology of LP is characteristic, and clinical and histological findings are 
usually enough to establish the diagnosis. It is mostly lymphocytic lobular panniculitis, 

Table 15.5 Causes of panniculitis

Erythema nodosum
  Idiopathic (up to 55%), streptococcal infection, tuberculosis, salmonellosis, yersiniosis, 

histoplasmosis, cutaneous mycosis, cat scratch disease, sarcoidosis, Crohn disease, ulcerous 
colitis, Behçet disease, lymphoma, carcinoma, pregnancy, toxics, drugs

Erythema nodosum leprosum
Nodular vasculitis (erythema induratum of Bazin)
 Tuberculin hyperergia, tuberculosis, hepatitis C virus infection
Thrombophlebitis migrans
  Neoplasms, Behçet disease, Buerger disease, Hodgkin lymphoma, mieloma, syphilis, 

rickettsiosis, coagulation factors deficit
Subcutaneous fact infection
 Bacteria, mycobacteria, fungi
Parasitosis
Subcutaneous fat necrosis
 Pancreatitis, pancreatic tumors
a1-antitrypsin deficiency
Necrobiosis lipoidica and annular granuloma
 Diabetes, thyroid diseases
Lupus erythematosus
Scleroderma
Myositis/dermatomyositis
Cytophagic panniculitis
 Viral and bacterial infections, lymphomas, hereditary causes
Rheumatoid nodules
Hyperuricemia (gout panniculitis)
Sarcoidosis
Lymphomas
Perniosis
Factitial panniculitis
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and lymphocytic vasculitis and hyaline fat necrosis are considered highly specific findings. 
Direct immunofluorescence shows deposits of immunoglobulins (IgG, IgM, IgA) and 
complement at the basement membrane and sometimes around the blood vessels.37

LP may be clinically and histologically very similar to subcutaneous T-cell lymphoma 
(SCTCL). Some findings considered typical of SCTCL such as lymphoid atypia and rim-
ming of the adipocytes by lymphocytes have also been described in LP, so some authors 
believe that there is a spectrum of lymphoid dyscrasia encompassing LP, an intermediate 
entity called indeterminate lymphocytic lobular panniculitis (ILLP), and SCTCL. Patients 
with LP and atypical lymphocytes in the skin biopsy should be followed up for the devel-
opment of T-cell lymphomas.39

The nodules of LP are persistent, difficult to treat, and may often become painful and 
ulcerative. LP tends to follow a chronic course with recurrences and remissions leading to 
characteristic atrophic and depressed scars.

Antimalarials are the initial treatment as in other subsets of cutaneous LE. About two-
thirds of patients treated with antimalarials show some improvement, but the relapse rate 
is high when they are discontinued or tapered, so treatment for several months to years 
may be required.40 Corticosteroid may be used in patients with more extensive, symptom-
atic disease or having systemic involvement, at doses ranging from 15 to 100 mg daily.

Other authors prefer combined therapy with systemic corticosteroids (prednisone 0.5 mg/
kg/day) and antimalarial drugs (hydroxychloroquine 5–6.5 mg/kg/day or chloroquine 
3.5 mg/kg/day). The corticosteroids are gradually tapered as the lesions subside, and the 
antimalarial is continued for 6–12 months to maintain remission. Other suggested treat-
ments include potent topical steroids (0.05% clobetasol propionate) under occlusion with  
a hydrocolloid dressing or intralesional injections of triamcinolone (5 mg/ml). However, 
intralesional steroids are often ineffective and may exacerbate the atrophic process.

There are several case reports, mainly in Japanese patients, successfully treated with 
dapsone.41,42 The initial dose was 25–75 mg/daily, and remission was obtained between  
1 and 8 weeks. Although maintenance therapy and long-term follow-up were not reported, 
no recurrence was described.

Fig. 15.6 Erythematous 
nodule with superficial 
desquamation involving the 
leg of a patient with lupus 
panniculitis
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Success with azathioprine, cyclosporin, and thalidomide has been described in anec-
dotal case reports. More recently, intravenous immunoglobulin and rituximab have been 
successfully used in isolated cases refractory to conventional therapies.40

Surgery should be avoided whenever possible as it can exacerbate the disease. However, 
it may be attempted when all other modalities have failed and lesions cause significant 
disability.

15.7.2 
 Panniculitis in Dermatomyositis

Panniculitis is less frequent in dermatomyositis than in LE and scleroderma. It may be 
associated with other skin manifestations or may appear as the only cutaneous manifesta-
tion, making the diagnosis more difficult.

Histopathological findings are similar to those of LP. Panniculitic lesions respond to 
systemic treatment of dermatomyositis, mainly to systemic corticosteroids alone or in 
combination with methotrexate, cyclosporine, or intravenous immunoglobulin.43

15.7.3 
 Panniculitis in Scleroderma

Scleroderma may also affect the subcutaneous adipose tissue without involvement of the 
epidermis. Lesions present as subcutaneous nodules located on the shoulders, arms, and 
trunk, which usually heal with dermal atrophy. Histopathological examination shows 
marked thickening of the septa of adipose tissue which is replaced by fibrous tissue. 
Inflammatory infiltrate may be observed in the earlier stages of the disease and consists of 
aggregations of lymphocytes and plasma cells.

15.7.4 
 Eosinophilic Fasciitis

Is a rare disease characterized by progressive skin thickening and generally considered as 
a variant of scleroderma. Patients usually show swelling and cutaneous thickening involv-
ing the extremities that can progress to peau d’orange, hyperpigmentation, and induration. 
Extracutaneous manifestations include joint contractures, arthritis, restrictive lung disease, 
and pleural effusions. Laboratory examinations show elevated erythrocyte sedimentation 
rate, peripheral eosinophilia, and hypergammaglobulinemia. Histopathological examina-
tion reveals thickening of the dermis due to collagen deposition with lymphocytic and 
eosinophilic infiltrate on the fascia. Differential diagnosis should be made with other 
causes of sclerodermiform changes (Table 15.6).

Prognosis is usually good, and spontaneous remission occurs in about one-third of 
patients. Systemic corticosteroids are the mainstay of therapy, especially in the early 
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stages. Other therapies used for non-responding patients or as steroid-sparing agents 
include hydroxychloroquine, photochemotherapy, methotrexate, D-penicillamine, azathi-
oprine, cimetidine, and anti-TNF-a.44

15.7.5 
 Erythema Nodosum (EN)

EN is the most common type of panniculitis. The typical eruption consists of sym-
metrical, tender, erythematous nodules, usually located on the lower extremities, 
although they may also involve other areas, mainly the ankles, the lower parts of the 
thighs, and the forearms. They have a contusiform-like color evolution from bright red 
to brownish-yellow, and it is not uncommon to observe nodules in different stages of 
evolution. Systemic symptoms, such as fever, malaise and arthralgias, may also be 
present.

Table 15.6 Main sclerodermiform diseases

Scleroderma
Eosinophilic fasciitis
Dermatomyositis
Rheumatoid arthritis
Lupus erythematosus
Overlap syndromes
Raynaud’s syndrome
Dupuytren’s disease
Porphyrias
Chronic edema
Chronic scurvy
Carcinoid syndrome
Werner’s syndrome
Graft-versus-host disease
Toxic oil syndrome
Eosinophilia-myalgia syndrome
Polyvinyl chloride exposure
Nephrogenic systemic fibrosis
Mucinosis
 Diffuse myxedema
 Pretibial myxedema
 Lichen myxedematosus
 Scleredema
 Scleromyxedema (papular mucinosis)
Phenylketonuria
Acrodermatitis atrophicans (Borrelia infection)
Drug-induced sclerodermiform syndromes
Cutaneous T-cell lymphoma
Progeroid syndromes
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EN may be idiopathic or associated with a wide variety of infections, drugs, and sys-
temic diseases, whose incidence varies depending on the geographic origin of the series. 
Streptococcal infections are the most common cause in children, whereas other infections, 
drugs, sarcoidosis, and autoimmune and inflammatory processes are more frequent in 
adults.45

Histopathological examination shows a mostly septal lymphocytic panniculitis without 
vasculitis. Although it characteristically affects the septal component of the adipose tissue, 
there is often involvement of the lobule, especially in older lesions. In early stages, inflam-
matory infiltrate may be composed of neutrophils, but they are soon replaced by lympho-
cytes and histiocytes. A histopathologic hallmark of EN are the Miescher’s radial 
granulomas, which are septal collections of histiocytes surrounding a cleft-like space. 
However, they may be seen in other diseases as Sweet’s syndrome, necrobiosis lipoidica, 
and nodular vasculitis.46

Treatment of EN should be directed to the underlying cause, if identified. General mea-
sures include rest, and nonsteroidal anti-inflammatory drugs, such as indomethacin (100–
150 mg/day) or naproxen (500 mg/day). For recurrent or persistent lesions, oral potassium 
iodide prepared as a supersaturated solution in a dosage of 400–900 mg daily for 1 month 
has proved to be useful.

Systemic corticosteroids (1 mg/kg/day) may be a therapeutic option if underlying infec-
tion or malignancy has been excluded. Steroids in combination with hydroxychloroquine, 
cyclosporine, or thalidomide have been used to treat inflammatory bowel disease associ-
ated to EN.

EN-like lesions occur in one-third of patients with Behçet’s disease. Lesions are mostly 
seen in females, usually on the lower extremities, although the buttocks, arms, neck, and 
face may also be involved. They are not ulcerated and generally resolve within 2–3 weeks, 
sometimes with residual pigmentation. Although they are similar to EN secondary to other 
systemic diseases, they may be differentiated by its microscopic findings characterized by 
neutrophilic vascular reaction or vasculitis in the dermis and subcutaneous fat and perivas-
cular lymphocytic dermal inflammation. Colchicine has been proposed as treatment.46,47

15.8 
 Cutaneous Purpura

Purpura may be a cutaneous manifestation of numerous systemic diseases (Table 15.7).

15.9 
 Cutaneous Ulcers

There are a great number of processes that may cause cutaneous ulcers (Table 15.8). 
Mucous and digital ulcers will be discussed separately as they have different causes and 
treatment.
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Table 15.7 Causes of purpura

Vasculitis Connective tissue diseases
 Hypersensitivity vasculitis  Erythematous lupus
 Schönlein-Henoch purpura  Scleroderma
 Lymphocytic vasculitis  Dermatomyositis
 Polyarteritis nodosa  Rheumatoid arthritis
 Wegener’s granulomatosis  Sjögren syndrome
 Allergic granulomatosis  Overlap syndromes
 Giant cell arteritis Embolism
 Obliterating endarteritis Chronic hepatopathy
Antiphospholipid syndrome Amyloidosis
Sepsis Hyperthyroidism
Thrombocytopenia /thrombocytopathy Hypothyroidism
Coagulopathy Renal failure
Disseminated intravascular coagulopathy Cushing syndrome
Calciphylaxis Whipple disease
Cryoagglutinins Scurvy
Cryoglobulinemia C and S protein deficiency
Senile purpura (Bateman’s purpura) Vitamin K deficiency
Neoplasms Factitious purpura
Waldenström macroglobulinemia Psychogenic purpura
Marfan syndrome Trauma
Ehlers–Danlos syndrome Abuse
Pseudoxanthoma elasticum Drugs and toxics
Venous insufficiency

Table 15.8 Causes of cutaneous ulcers

Ulcerous colitis Mycobacteriosis
Crohn disease Leishmaniasis
Diabetes Syphilis
Lupus erythematosus Chancroid
Raynaud syndrome/scleroderma Herpes simplex/zoster
Antiphospholipid syndrome Cytomegalovirus
Arterial hypertension Deep mycosis
Vasculitis Osteomyelitis
Cryoglobulinemia Amyloidosis
Embolism/ischemia Werner syndrome
Thrombocytosis/polycythemia Graft-versus-host disease
Disseminated intravascular coagulopathy Anemia
C and S protein deficiency Calcinosis
Buerger disease Calciphylaxis
Arterio-venous anastomosis Peripheral neuropathies
Venous insufficiency Syringomyelia
Neoplasms/metastasis Spinal dysraphism/spinal cord injuries
Gangrenous pyoderma Radiodermatitis
Bacterial sepsis Drugs/toxics
Ecthyma gangrenosum Factitious ulcers
Gangrene/necrotizing fasciitis Prolidase deficiency
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15.9.1 
 Antiphospholipid Syndrome (APS)

APS is a multisystem disorder of hypercoagulation in which venous or arterial thrombosis, 
obstetric complications, thrombocytopenia, and circulating antiphospholipid antibodies 
are the most characteristic findings.

Cutaneous findings are extremely common in APS and, although they are not diag-
nostic criteria due to their lack of specificity, they may be the first manifestation of the 
disease and may help establish the diagnosis. In a large retrospective study, 40% of 
APS patients with skin manifestations developed other multisystemic thrombotic phe-
nomena, highlighting the importance of skin for diagnosis and as a marker of systemic 
involvement.48

Livedo reticularis is the most common cutaneous lesion in APS, which has been associ-
ated with a greater frequency of arterial thrombosis, heart valve disease, arterial hyperten-
sion, and Raynaud’s phenomenon.

Skin ulcers are the third most common cutaneous manifestation in APS (Fig. 15.7), 
after livedo reticularis and superficial thrombophlebitis. They are usually painful and 
located on the legs. They may be postphlebitic, secondary to skin necrosis, atrophie 
blanche lesions or secondary to livedoid vasculitis. Other skin manifestations include 
large ulcerative lesions, pyoderma gangrenosum-like or similar to pseudo-Kaposi’s 
sarcoma, distal cutaneous ischemia, superficial thrombophlebitis, porcelain-white 
scars, thrombocytopenic purpura, dermatographism, chronic urticaria, acrocyanosis, 
and alopecia.48,49

Histopathological features of skin lesions may not be diagnostic but may provide 
important clues to consider the possibility of APS. The most characteristic findings are 
noninflammatory thrombosed vessels, which may be accompanied by capillary prolifera-
tion in the subpapillary dermis, endarteritis obliterans, dermal hemorrhage, and hemosid-
erin deposition.48

Antiplatelet therapy, such as low-dose aspirin (75 mg/day), is usually the first-line 
treatment for mild dermatological manifestations. Hydroxychloroquine has also anti-
platelet effects and can reduce the risk of thrombosis in SLE patients and animal models 
of APS.50

Fig. 15.7 Vasculitic ulcer in a 
patient with antiphospholipid 
syndrome
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15.9.2 
 Calcinosis

Is a frequent complication of connective tissue diseases, mostly of childhood-onset der-
matomyositis, being uncommon in adult-onset disease. It occurs in 40% of cases of juve-
nile dermatomyositis, correlating with skin disease severity, vasculopathy, and delay in 
therapy. The most common complications are ulceration with drainage of calcareous mate-
rial, secondary infection, and joint contractures, causing significant disability. Calcinosis 
also occurs in about 25% of scleroderma and 17% of SLE patients.

No definitive medical therapy is available. However, several therapies, such as alumi-
num hydroxide, warfarin, colchicine, bisphosphonates, diltiazem, minocycline, probenecid, 
intralesional corticosteroids, surgery, and carbon dioxide laser, have been used with vari-
able success.51 Spontaneous regression may occur.

15.9.3 
 Vasculitis

Superficial ulcerations and cutaneous infarction may be a presentation of vasculitis in SLE 
and other connective tissue diseases, such as rheumatoid arthritis, dermatomyositis, and 
Sjögren syndrome. Cutaneous vasculitis is found in 10–20% of SLE patients and may lead 
to a variety of skin lesions, including palpable purpura, petechiae, papulonodular or bullous 
lesions, urticaria, and livedo reticularis.

Cutaneous vasculitis often occurs together with flares of systemic disease. So, in the pres-
ence of any of these cutaneous lesions, associated visceral vasculitis should be ruled out.52

Management includes general measures as avoiding sunlight, analgesia, and ulcer protec-
tion against injuries and infection. Patients may be treated depending on multiorgan involve-
ment with systemic corticosteroids alone or in combination with other immunosuppressive 
drugs (cyclophosphamide, azathioprine, methotrexate, or mycophenolate mofetil).

15.9.4 
 Behçet’s Disease

Behçet’s disease cause cutaneous ulcerations in about 3% of patients, especially in chil-
dren. They have tendency to recurrence and to heal with scarring. Common locations 
include legs, axillae, breast, interdigital skin of the foot, inguinal region, and neck.47 
Treatment will be discussed in the section of orogenital ulcers.

15.10 
 Digital Ulcers

Digital ulcers affect up to a half of patients with systemic sclerosis during the course of the 
disease. They are painful necrotic lesions located at the distal tips of digits or overlying 
bony prominences. Lesions located on distal tips result mainly from ischemic injury, while 
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those located over joints are more related to repetitive trauma; so these ulcers are thought 
to be less responsive to vasodilating therapies than ulcers located on distal digits. Recurrent 
ischemic injury, microtrauma, and poor blood flow result in reduced healing, scarring, and 
digital tuft reabsorption, and leading to functional disability, gangrene, or amputation.

Potential risk factors for the development of digital ulcers in patients with systemic 
scleroderma have been identified as male sex, pulmonary arterial hypertension, esophagus 
involvement, anti-Scl 70 antibodies, young age at onset of Raynaud’s phenomenon, and 
elevated erythrocyte sedimentation rate.53

Management of digital ulcers is difficult. Patients must minimize trauma and avoid cold 
and emotional stimuli as well as vasoconstrictors, such as nicotine and sympathomimetics. 
Topical hydrocolloid and occlusive dressing induce ulcer healing, reduce pain, and provide 
protection from trauma.

Digital ulcers are extremely painful; so analgesics are usually required. Multiple courses 
of oral antibiotics are often necessary to treat infection.

Several vasodilating drugs have been used with variable success to treat digital ulcers 
in systemic sclerosis. Nifedipine, a calcium-channel blocker, has proved to decrease the 
number of digital ulcers in a small study comparing oral nifedipine with intravenous 
iloprost.54

Iloprost is a prostacyclin analog that has demonstrated efficacy in the healing of digital 
ulcers, in decreasing the frequency and severity of Raynaud’s phenomenon, and in prevent-
ing the development of new ulcers. In patients with severe systemic sclerosis and digital 
ischemia, it is parenterally administered at a dosage of 2 ng/kg/min, infused for 6 h/day, for 
5 days. Their disadvantages are the high cost and the need of intravenous administration.

Bosentan is an endothelin receptor antagonist that has showed to promote ulcer healing 
in small studies. Two large studies showed no significant effects on ulcer healing, although 
there was a significant effect on the prevention of new ulcers (decreased the number of 
new ulcers 30–48%), specially in patients with severe disease.55,56

Sildenafil is a phosphodiesterase-5 inhibitor that induces vasodilatation by increasing 
nitric oxide levels. Several reports have demonstrated its efficacy on treating digital ulcers.

Antiplatelet and anticoagulant therapies as well as other agents to maintain vascular 
integrity such as statins and N-acetylcysteine need further evaluation to determine their 
efficacy in the treatment of digital ulcers.

Surgical procedures may be considered in severe and refractory ulcers. They include 
microsurgical revascularization of the hand, digital arterial reconstruction, and peripheral 
or digital sympathectomy. However, these techniques are invasive and recurrences have 
been documented in up to one-third of patients, so they should be reserved for those refrac-
tory to medical therapies.57

15.11 
 Genital Ulcers/Oral Ulcers

Oral and genital ulcers are among the most important manifestations of Behçet’s disease 
and are essential for the diagnosis (Table 15.9).58 Together with skin manifestations, eyes, 
central nervous system, joints, and gastrointestinal tract are usually involved.
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Oral ulcers are usually the first sign of the disease and may precede the onset of systemic 
manifestations by years. They are usually located on the tongue, lips, soft palate, and gingi-
val and buccal mucosa and often occur at sites of local trauma.47 They are classified as

Minor ulcers: Superficial ulcers with a diameter of 2–6 mm, surrounded by and ery-• 
thematous halo and healing without scarring.
Major ulcers: They are deeper, more painful, and persistent and may leave scars after • 
healing.
Herpetiform ulcers: Recurrent crops of small and painful ulcers, which may become • 
confluent.

Genital ulcers occur in 72–94% of patients with Behçet’s disease. They are similar to oral 
ulcers, but tend to be deeper and leave scars. They are usually located on the vulva, vagina, 
and cervix in women and on the scrotum and prepuce in men. Other cutaneous manifesta-
tions that are part of the diagnostic criteria include EN-like lesions and papulopustular erup-
tions. Less frequently, Sweet-like lesions, pyoderma gangrenosum-like lesions, erythema 
multiforme-like lesions, palpable purpura, subungual infarctions, hemorrhagic bullae, and 
extragenital ulcerations may be present.59 Other causes of oral and genital ulcers that should 
be considered in the differential diagnosis of Behçet’s disease are listed in Table 15.10.

No standard therapy has been established for mucocutaneous manifestations of Behçet’s 
disease, and a wide number of agents have been employed with variable outcome.47,59 
Topical corticosteroids are widely used, especially in early stages. They can reduce pain 
severity and promote ulcer healing. Triamcinolone acetonide cream 0.1% in Orabase is 
one of the most used formulations. For patients with multiple oral ulcers, corticosteroid 

Table 15.9 Criteria for diagnosis of Behçet’s disease. International study group criteria for the diag-
nosis of Behçet’s disease

Recurrent oral ulceration
Minor aphthous, major aphthous, or herpetiform ulceration observed by physician or patient, 
which have recurred at least three times in a 12-month period

And two of the following
Recurrent genital ulceration
Aphthous ulceration or scarring, observed by physician or patient

Eye lesions
Anterior uveitis, posterior uveitis, or cells in vitreous on slit lamp examination; or retinal 
vasculitis observed by ophthalmologist

Skin lesions
Erythema nodosum observed by physician or patient, pseudofolliculitis or papulopustular 
lesions; or acneiform nodules observed by the physician in post-adolescent patients not on 
corticosteroid treatment

Positive pathergy test
Read by physician at 24–48 h

Source: Reprinted from International Study Group for Behçet’s Disease58. Copyright 1990, with 
permission from Elsevier
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tablets dissolved in water or elixir formulations may be easier to apply. Potent topical 
corticosteroids are also effective in genital ulcers, although long-term use may lead to skin 
atrophy. Major oral or genital ulcers can be treated by triamcinolone 5–10 mg/ml injection 
to the base of the lesion.

Other topical measures include antiseptics (chlorhexidine 1–2%), anesthetics (lidocaine 
2–5%), anti-inflammatory agents (benzydamine, diclofenac 3%), and tetracycline mouth-
wash (250 mg capsule dissolved in 5 ml of water). Topical sucralfate suspension (1 g/5 ml) 
proved to be effective for oral and genital ulceration due to the formation of a protective 
barrier.

Systemic treatment is required in severe or recalcitrant mucocutaneous lesions. Systemic 
corticosteroids are effective in all mucocutaneous manifestations, alone or in combination 
with other drugs. However, due to possible side effects, long-term use should be avoided. 
Prednisone 1 mg/kg/day for 1–2 weeks and then tapering the dosage gradually over 
4 weeks has been recommended.

Thalidomide (50–300 mg/day) is highly effective for orogenital ulceration and follicular 
lesions, but it should be reserved for patients resistant to other options, because of the risk of 
teratogenicity and polyneuropathy. Furthermore, discontinuation of the treatment results in 
recurrence; so a maintenance treatment with 50 mg/day to 50 mg twice a week is required.

Colchicine (0.5–2 mg/day orally) and dapsone (100–150 mg/day orally) are effective 
for oral and genital ulcers and other cutaneous manifestations of the disease.

Other agents, as azathioprine (2.5 mg/kg), cyclosporine (5–10 mg/kg/day), and metho-
trexate (7.5–20 mg/kg/week), have been found to be an effective choice for orogenital ulcers. 
However, they should be reserved for severe cases because of possible adverse events.

Table 15.10 Causes of oral and genital ulcers
Oral ulcers Genital ulcers

Aphthous stomatitis Allergic reactions
Allergic reactions Adverse drug reactions
Behçet disease Behçet disease
Adverse drug reactions Herpes simplex
Herpes simplex Syphilis
Epstein–Barr virus Epstein–Barr virus
Bacterial infections Chancroid
Syphilis Granuloma inguinale
Mycosis Lymphogranuloma venereum
Reiter’s syndrome Amebiasis
Systemic lupus erythematosus Reiter’s syndrome
Kikuchi–Fujimoto disease Crohn disease
Erythema multiforme Erythema multiforme
Lichen planus Lichen planus
Pemphigus Pemphigus
Mucosal pemphigoid Tumor
Necrotizing ulcerative gingivitis Factitial
Oral cancer Trauma
Trauma
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IFN-a-2a significantly decreases pain and duration of oral and genital ulcers. The rec-
ommended regimen is a high dose of IFN-a-2a (9 million units/3 times/week) for 3 months 
followed by a low maintenance dose (3 million units/3 times/week).

Recent trials of two anti-TNF-a inhibitors, infliximab and etanercept, have showed 
promising results in recalcitrant oral and genital ulcers, besides ocular and gastrointestinal 
symptoms. However, further studies are needed to establish their effectiveness.

Behçet’s disease has a variable and recurrent clinical course with a gradual reduction in 
severity with the passage of time. Blindness and neurological manifestations are the major 
causes of morbidity.

Oral ulcers are included among the American College of Rheumatology criteria for 
SLE. They have been considered as a sign of vasculitis, and therefore, they would be his-
topathologically nonspecific and a marker of active systemic disease (Fig. 15.8).

15.12 
 Severe Raynaud

Raynaud’s phenomenon is a painful cycle of color changes (pallor, hyperemia, and return 
to normality) in response to cold and emotional stimuli. It affects mainly the digits, but may 
appear in the nose, ears, and occasionally be associated with migraine and chest pain.

It may be primary, without an identifiable cause, or secondary to an underlying disease 
(Table 15.11), mainly systemic sclerosis (present in more than 95% of patients, often as the 
initial manifestation) or other connective tissue diseases as SLE, rheumatoid arthritis, and 
polymyositis.

There are some findings that allow suspecting a secondary cause, such as asymmetrical 
involvement of the digits, new-onset Raynaud at age older than 40 years, or nailfold capil-
laroscopy abnormalities with enlarged capillaries. In these patients, ANA and other test to 
exclude a connective tissue disease should be performed.60

Complications in primary Raynaud are extremely rare. In secondary Raynaud, espe-
cially to scleroderma, complications include digital ulcers, digital tuft reabsorption, isch-
emia of the digits, infection, and autoamputation. Anti-endothelial cell antibodies are 
associated with severe Raynaud, digital ulcers, gangrene, and pulmonary hypertension.

Fig. 15.8 Ulcers in the  
hard palate in a patient  
with systemic lupus 
erythematosus
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Table 15.11 Causes of secondary Raynaud’s phenomenon

Connective tissue diseases
Scleroderma
Systemic lupus erythematosus
Dermatomyositis and polymyositis
Rheumatoid arthritis
Mixed connective tissue disease
Sjögren syndrome
Primary biliary cirrhosis

Endocrine causes
 Hypothyroidism
 Pheochromocytoma
 Carcinoid syndrome
 Diabetes mellitus
 Vascular causes
 Tromboangitis obliterans
 Atheroma
 Peripheral embolism
 Vasculitides (giant-cell arteritis, Takayasu)

Hematological causes
 Cryoglobulinemia
 Cryofibrinogenemia
 Cold agglutinin disease
 Paraproteinemia
 Polycythemia
 Protein C, S and antithrombin III deficiency
 Factor V Leiden
 Myeloproliferative and lymphoproliferative disorders

Neoplasms
Infections
 Hepatitis B and C
 Mycoplasma
 Parvovirus B19
 Helicobacter pylori

Traumatism
 Vibration injury
 Repetitive stress injury (pianists, typists, etc.)

Drugs
 Beta-adrenergic blockers
 Clonidine
 Ergot derivates, methysergide
 Cancer chemotherapy (bleomycin, vinblastine, cisplatin, tegafur)
 Cyclosporine
 Bromocriptine
 Interferons a and b
 Vinyl polychloride
 Fluorescein
 Cocaine, nicotine
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Treatment is similar in some aspects to that of digital ulcers in the setting of sclero-
derma. Patients should avoid exposure to cold and vasoconstrictor drugs. Calcium-channel 
blockers are the most common used drugs, usually at higher dosages than for hypertension 
(up to 60 mg of nifedipine or 20 mg of amlodipine). Nitrate derivates, a-adrenergic antag-
onists, prostaglandins, endothelin receptor antagonists, and phosphodiesterase inhibitors 
have also been effective in severe Raynaud refractory to calcium-channel blockers. The 
selective serotonin reuptake inhibitor fluoxetine and the angiotensin II receptor antagonist 
losartan proved to decrease the frequency and severity of crisis, especially in patients with 
primary Raynaud.60 Surgical procedures are rarely used due to the risk of morbidities and 
high rate of recurrences.
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Abstract Autoimmune hematological disorders include all conditions in which blood 
components are attacked by the immune system. The autoimmune cytopenias are a typical 
example, including: autoimmune thrombocytopenic purpura, autoimmune hemolytic 
anemia, Evans syndrome, and autoimmune neutropenia. Other autoimmune hemato-
logical disorders include acquired thrombotic thrombocytopenic purpura which is linked 
to the presence of anti-ADAMTS 13 autoantibodies, and acquired hemophilia – due to 
the presence of anticoagulation factor antibodies. All these conditions are characterized  
by their acute onset and often need urgent medical attention. This chapter addresses 
the clinical, diagnostic, and treatment options of hematological autoimmune disorders in 
the emergency setting.

Keywords Acquired hemophilia • Anticoagulation factor autoantibodies • Autoimmune 
cytopenia • Autoimmune hemolytic anemia • Autoimmune neutropenia • Autoimmune 
thrombocytopenic purpura • Autoimmune thrombotic thrombocytopenic purpura • 
Autoimmunity • Emergency • Immune thrombocytopenia • Life-threatening disorders

16.1 
 Introduction

Autoimmune hematological disorders include all conditions in which blood components 
are attacked by the immune system – notably certain factors of hemostasis. Their sudden 
onset, potential seriousness, and unpredictable nature necessitate quick and efficient 
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 management in the acute stages. Furthermore, the treatment initiated must take account of 
the wide range of etiologies responsible for these disorders. Thus, practitioners are often 
confronted with both diagnostic and therapeutic dilemmas.1, 2

This chapter reviews the practical aspects in the emergency management of autoim-
mune thrombocytopenic purpura, autoimmune hemolytic anemia, autoimmune neutro-
penia, autoimmune thrombotic thrombocytopenic purpura, and certain autoimmune 
coagulation abnormalities.

16.2 
 Autoimmune Thrombocytopenic Purpura (AITP)  
or Immune Thrombocytopenia

This term, which has replaced the old name “idiopathic thrombocytopenic purpura,” illus-
trates recent advances in the understanding of the etiology behind AITP.3 Indeed, this 
condition is caused by destruction of autologous platelets (or megakaryocytic precursor 
cells) by the body’s immune system, and is the most frequent cause of thrombocytopenia 
due to decreased platelet survival.

Acute AITP (more frequent in children) must be distinguished from chronic AITP 
(more frequent in adults). During AITP, serious complications are essentially clinical, and 
are related to the occurrence, or risk of occurrence, of a potentially life-threatening 
hemorrhage.3-6

16.2.1 
 Positive Diagnosis of AITP

AITP is a diagnosis of exclusion. It is based on the confirmation of thrombocytopenia 
(platelet count <150 × 109/l; currently defined as a platelet count <100 x 109/l in the new 
consensual definition of ITP) that is not due to impaired platelet production and which 
 cannot be explained by other causes of decreased platelet survival.3, 4

On a clinical level, its main symptom is purpura – or more specifically flat and  diffuse 
purpuric lesions, which are often associated with mucosal bleeding (epistaxis, gingivor-
rhagia, menorrhagia, etc.). Due to the absence of infiltration and necrotic features, a disor-
der of platelet origin is a more likely cause than one of vascular origin. Intra-articular 
bleeds and soft tissue hemorrhages are rare. In the absence of symptoms, thrombocytope-
nia is the most common condition leading to the diagnosis of an AITP.

In clinical practice, thrombocytopenia is confirmed by taking a full blood count. Bone 
marrow aspirate is the gold standard for ascertaining the origin of this type of thrombocy-
topenia, but its routine performance has been questioned in recent years. Current guide-
lines recommend carrying out a bone marrow aspirate only in patients: (a) over 60 years of 
age; (b) in the case of abnormalities found on the peripheral blood film; (c) other cytope-
nias detected in the full blood count; or (d) in the case of a poor response to first-line treat-
ment, with an indication for splenectomy.5
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16.2.2 
 Differential Diagnosis of AITP in the Emergency Setting

In the emergency setting, the main differential diagnoses for hemorrhagic purpura are septic 
purpura, notably purpura fulminans, and acute leucosis. These disorders, particularly the 
infections, can be excluded after clinical assessment and baseline investigations have been 
performed such as a full blood count.7 From a laboratory perspective, “false thrombocytope-
nia” must be ruled out by performing a peripheral blood smear or collecting a blood sample 
into a citrate tube. It should be noted that false thrombocytopenias are observed in approxi-
mately 0.1% of patients, due to natural and physiological anti- GPIIbIIIa antibodies.8

On confirmation of thrombocytopenia and its origin, the differential diagnoses for AITP 
must be excluded, such as the other causes of decreased platelet survival. In the emergency 
setting sepsis, drug-induced thrombocytopenia, viruses (particularly HBV, HCV, and 
HIV), and consumption disorders (thrombotic microangiopathy and disseminated intra-
vascular coagulation) must first be ruled out. Other differential diagnoses include acute 
disseminated systemic lupus erythematosus (ADLE), Evans syndrome, lymphoprolifera-
tive disorders, hypersplenism, and myelodysplasia.

In pregnant women, HELLP syndrome (Hemolysis, Elevated Liver function tests, Low 
Platelet count), thrombotic thrombocytopenic purpura, and gestational thrombocytopenia 
are other potential differential diagnoses.6, 9, 10 If the patient has traveled in malaria-endemic 
regions, malaria must also be considered (as well as airport-contracted malaria).

Furthermore, Common Variable Immunodeficiency (CVID) associated with certain 
forms of AITP must be excluded, as this influences the treatment choice.

16.2.3 
 Criteria for Assessing the Severity of AITP

The severity of AITP is mainly due to the potential, unpredictable nature of potential hemor-
rhages. Concerning signs must be sought in all patients with thrombocytopenia, especially if 
the platelet count is lower than 30–50 × 109/l. These include oral hemorrhagic bullae, conjunc-
tival or retinal hemorrhages on fundal examination, overt or occult visceral hemorrhages, 
headaches or visual disturbances which may be indicative of intracranial or retinal bleeding, 
as well as signs of haemodynamic instability due to profuse hemorrhages. Khellaf et al. have 
proposed a score designed to objectively assess the risk of hemorrhage. This score is made up 
of seven parameters: age, cutaneous and mucosal hemorrhages, as well as digestive, urinary, 
gynecological, and cerebromeningeal bleeds. According to the authors, a hemorrhagic score 
above 8 is indicative of an emergency situation, requiring prompt initiation of treatment.7, 11

With respect to laboratory tests, it is currently accepted that in the case of platelet 
counts exceeding 30–50 × 109/l, bleeding risk is minimal, and that in case of platelet counts 
above 10 × 109/l, serious bleeding risk is “minor” (between 1% and 5% at 10 years).12, 13 
Furthermore, given equal platelet count values, risk of hemorrhage seems to be lower in 
thrombocytopenia due to decreased platelet survival than for thrombocytopenia due to 
impaired platelet production. This may be accounted for by the flow of young, giant, and 
hyperfunctional platelets into peripheral blood.14
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16.2.4 
 Management of AITP in the Emergency Setting

Treatment of life-threatening AITP aims to quickly restore the platelet count to acceptable 
levels, hence avoiding serious hemorrhages (>50 × 109/l). If bleeding does occur, all 
patients should be hospitalized immediately, particularly if one or several clinical signs of 
severity coexist (cf. previous paragraph). Hospital admission is strongly advised when the 
platelet count is lower than 10 × 109/l.15

Platelet transfusion, which is rather ineffective given the peripheral mechanism of 
this type of thrombocytopenia, may be necessary in association with other treatments in 
cases of severe hemorrhage or in preparation for surgical intervention. Corticosteroid 
therapy and intravenous immunoglobulins (IVIg) are the treatments of choice in the 
acute setting. Corticosteroids may be administered as an intravenous bolus of methyl-
prednisolone at a dose of 15 mg/kg/day during days 1–3, with a maximum daily dose of 
1 g. Treatment is then continued with oral prednisone equivalents at a dose of 1 mg/kg/
day. IVIg are given at a dose of 0.4 g/kg/day for 5 days or 1 g/kg/day for 2 days. The 
second regimen seems more effective and appropriate in the emergency setting. Of note, 
the main studies comparing corticosteroids with IVIg did not show any superiority of 
one drug category over the other, neither did they show any advantages of prescribing 
corticosteroids with IVIg over corticosteroids or IVIg alone (apart from an earlier rise in 
platelet count).1, 6, 14-16 As a  second-line treatment, splenectomy may be necessary in the 
long-term, when hemorrhages prove medically uncontrollable and life-threatening.17 
Rituximab (Mabthera®) seems to display a rather delayed efficacy, rendering it inappro-
priate for use in the emergency setting. However, insufficient data is not yet available 
and further studies are ongoing, which should provide a basis for drawing definitive 
conclusions.18, 19 The same applies to thrombopoietin receptor agonists (romiplostim and 
eltrombopag).

16.3 
 Autoimmune Hemolytic Aaemia (AIHA)

Autoimmune hemolytic anemia (AIHA) is the most common extracorpuscular hemolytic 
anemia. AIHAs are related to the presence of autoantibodies directed against components 
of the erythrocyte membrane. The prevalence of AIHAs is estimated at 1–3 per 100,000 
inhabitants, being less common than AITP. The thermal optimum of reactivity allows us to 
distinguish warm antibody AIHAs (the most frequent form, mostly of the IgG type) from 
cold antibody AIHAs (of the IgM type), which have a completely different etiological and 
therapeutic profile (cf. next paragraph).20-22

The combination of both AIHA and AITP points to the diagnosis of Evans syndrome, 
which is mainly caused by ADLE and lymphoproliferative syndromes in adults. In chil-
dren, this syndrome is mainly observed in congenital cases of defective lymphocyte apop-
tosis due to an autoimmune lymphoproliferative disorder (Canale Smith syndrome). The 
acute management of Evans syndrome does not differ from that used when each cytopenia 
occurs independently.1
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16.3.1 
 Positive Diagnosis of AIHA

The usual clinical presentations of AIHA include those of an anemia i.e., pallor, tachycar-
dia, polypnea, asthenia, and excessive fatigability under stress, with those of hemolysis 
including jaundice, dark urine, and splenomegaly. In the emergency setting, AIHAs most 
often present as acute intravascular hemolysis, in which jaundice and splenomegaly may 
be absent, while fever, hemoglobinuria, acute lumbalgia, renal insufficiency, and hemody-
namic instability may predominant – the latter possibly leading to hypovolemic shock. 
Such a clinical picture is much more common in cold antibody AIHAs. In the presence of 
an acrosyndrome and when a hemolytic crisis is triggered by cold exposure, a cold anti-
body AIHA must be considered. In secondary AIHAs, the clinical presentation may be 
dominated by clinical signs of the primary condition, such as arthralgia and cutaneous 
signs (vespertilio, photosensitivity, etc.) as observed in cases of ADLE.1, 20, 23-25

The definitive diagnosis of AIHA is based upon confirmation of hemolysis as well as 
detection of autoantibodies. Hemolytic anemia should be suspected if the following signs 
are present: acute-onset anemia (hemoglobin < 120 g/l), normocytosis or macrocytosis 
(mean erythrocyte cell volume > 100 fl), reticulocytosis (reticulocyte count > 120,000/mm3), 
hyperbilirubinemia with a predominance of unconjugated bilirubin, raised LDH levels and 
decreased haptoglobin (the most constant sign). In addition, thrombocytosis and hyperleu-
kocytosis may also be observed. Peripheral blood film may be useful, as this examination 
is likely to provide additional indicators of hemolysis and its cause. In 30% of cases, 
reticulopenia is observed initially, and if it persists, causes of impaired platelet production 
or reticulocyte hemolysis should be considered.26, 27

A direct Coombs’ test is the gold standard examination for diagnosing AIHA. Using 
specific antiglobulins, this test allows detection of antibodies and/or complement fraction 
fragments fixed on red cell surfaces. Most often, IgG immunoglobulins are detected, and 
more rarely, IgA or IgM immunoglobulins. A direct Coombs’ test may be performed at a 
temperature of either 4°C or 37°C. Low antibody density (<200 antibody molecules per 
red cell) may result in false-negative results, whereas false-positive test results may be 
linked to a transfusion history, foetomaternal incompatibility, or nonspecific immunoglob-
ulin adsorption in the case of monoclonal or polyclonal gammopathy. In the case of a posi-
tive direct Coombs’ test with complement alone, the presence of cold agglutinins must be 
sought for. Further diagnostic tests include the Elution test and indirect Coombs’ test. An 
Elution test (which is not essential for diagnosis) is performed by removing antibodies 
from the red cell surface membrane and bringing them into contact with a specific erythro-
cyte panel, thus enabling their identification and classification. Alternatively, the indirect 
Coombs’ test may be used. This can be carried out at different temperatures, and circulat-
ing autoantibodies are detected and identified using a control erythrocyte panel.1, 20, 28-30

16.3.2 
 Differential Diagnosis of AIHA in the Emergency Setting

Depending on whether cold or warm antibodies are identified, the causes of AIHA 
vary. Predominant etiologies of warm antibody AIHAs include: ADLE, certain viruses, 
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and lymphoproliferative disorders. The main causes of cold antibody anemia include: 
Mycoplasma, Cytomegalovirus, and EBV infections (in transient adult AIHAs) and 
biphasic hemolysin (Donath-Landsteiner) in young children, as well as lymphoprolif-
erative disorders. In the acute setting, clinical history and examination as well as base-
line investigations are essential for ascertaining the etiology and diagnosis.20, 31, 32 The 
main causes of AIHAs as well as laboratory findings and recommended management 
steps are summarized in Table 16.1. In all cases, DIC must be excluded as a matter of 
routine.

16.3.3 
 Differential Diagnosis of Hemolytic Anemia the Emergency Setting

In the emergency setting, all other causes of acute anemia must be differentiated from 
AIHA. Severe active hemorrhage can easily be ruled out. Patient history and clinical 

Table 16.1 Main causes, laboratory findings and recommended management steps in hemolytic 
anemia (AHAI)

Warm antibody AIHA Cold antibody AIHA

Incidence +++ +

Direct Coombs’ test Positive (IgG, IgG + complement, 
IgA)

Positive (isolated complement 
or IgM + complement)

Elution test Positive (IgG) Nonreactive

Indirect Coomb’s test Positive (IgG) Positive (high levels IgM at 
30°C)

Context Adult Child or adult

Etiologies Drugs, acute disseminated lupus 
erythematosus, lymphoprolifera-
tive disorders, viruses

Donath-Landsteiner hemoglobi-
nuria in children and infectious 
diseases (EBV, CMV, 
Mycoplasma sp.), cold 
agglutinin disease (other 
lymphoproliferative disorders)

Investigations in 
emergency setting

Blood count and blood smears, 
lymphocyte phenotype, bone 
marrow examination, B and C 
virus serology, HIV serology, 
antinuclear antibodies, thoracic 
X-ray, abdominal ultrasound?

Blood count and blood smears, 
lymphocyte phenotype, serum 
protein electrophoresis, bone 
marrow examination, EBV and 
CMV serology, Mycoplasma 
serology, chest X-ray

Treatment in 
emergency setting

Symptomatic (red cell transfu-
sions) and treatment of underlying 
cause, steroids (oral or intrave-
nous), intravenous immunoglobu-
lin, rituximab, splenectomy, 
immunosuppressive agents

Symptomatic (red cells 
transfusions) and treatment of 
underlying cause, rituximab, 
plasmapheresis
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examination may reveal signs in favor of sepsis, toxin, or allergy-mediated immune 
hemolysis. Based on the results of the full blood count and blood film, the differential 
diagnosis must include other conditions potentially associated with spherocytosis,  
e.g., inherited microspherocytosis, Wilson’s disease, and, in particular, septic hemolytic 
anemia caused by Clostridium perfringens. When considering infectious causes, babe-
sioses must be excluded. Examination of the blood film allows the physician to exclude 
hemolysis, and the percentage of schistocytes also needs to be assessed to rule out 
thrombotic microangiopathy. Finally, patient’s age and personal/family history plays a 
significant role in the diagnosis of an acute episode of constitutional hemolytic anemia. 
It should also be noted that all causes leading to jaundice with fever, notably those 
 conditions where jaundice is the predominant feature, should also be considered in the 
differential diagnosis.1, 20, 31, 33

16.3.4 
 Criteria for Assessing the Severity of AIHA

Once AIHA has been diagnosed in the acute stage, its degree of severity must be 
assessed. The extent of the anemia, the clinical condition of the patient, and acute onset 
generally mean that prompt therapeutic intervention is required – particularly in elderly 
patients or patients with underlying organic diseases (cardiac insufficiency, ischemic 
cardiopathy, etc.).

Certain etiologies such as HIV, ADLE, and lymphoproliferative disorders are likely to 
result in a worse prognosis due to their systemic effects in conjunction with AIHA, or due to 
complications, which arise from opportunistic infections in states of immunodeficiency.20, 34

16.3.5 
 Management of AIHA in the Emergency Setting

Clinically, if the anemia is poorly tolerated, urgent treatment is required. Oxygen ther-
apy is generally necessary, particularly if signs of hypoxia are observed. Although care-
ful attention to hydration status and avoidance of intravascular volume depletion are 
necessary (particularly in cases of hemodynamic instability), frequent administration of 
large volumes of crystalloid should be avoided, due to the risk of hemodilution. 
Hemofiltration may be required in cases of anuria secondary to acute hemolysis.1, 20, 35 
The indication for blood transfusion must be carefully considered, particularly in AIHA 
cases with complement alone, as the transfused red blood cells are extremely fragile due 
to the active hemolytic process. Moreover, alloantibody test results may be falsely nega-
tive because of the presence of masking autoantibodies. In AIHAs, transfusion is only 
considered in combination with other treatments, for example, in cases of severe, poorly 
tolerated acute anemia.1, 36, 37 A summary of the main therapeutic principles for AIHAs is 
given in Table 16.1.27, 38

Maintenance treatment depends on the type of AIHA. For warm antibody AIHAs, cor-
ticosteroid therapy in the form of methylprednisolone pulse therapy at a dose of 15 mg/kg/
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day for 3 days is administered as emergency treatment. Thereafter, oral prednisone at  
a dose of 1 or 1.5 mg/kg/day is given. Splenectomy and other immunosuppressant medica-
tions, notably rituximab (Mabthera®), are indicated should there be any resistance to 
 corticosteroids.1, 27, 31, 39, 40 Polyvalent immunoglobulins are far less effective than for AITP 
treatment. Since plasmapheresis has a targeted action on plasma, its efficacy is much lower 
in warm antibody AIHAs where hemolysis is chiefly interstitial, than in cold agglutinin 
disease, where hemolysis is mostly intravascular.41, 42 In the acute setting, the additional use 
of simple treatments must not be underestimated, and patients should be supplemented 
with folate (vitamin B9), iron, and if necessary, vitamin B12 to promote medullary regen-
eration. In cases of treatment failure and in the absence of a reticulocytosis, infection with 
parvovirus B19 must be excluded.

Avoiding cold exposure is an obvious but necessary measure in the treatment of cold 
antibody AIHAs. By using this measure alone, acute hemolytic crises can be prevented in 
moderate cases of AIHA, thus reducing the need for transfusions. In severe cases, cold 
avoidance is necessary but not sufficient. In this instance, corticosteroids are rarely effec-
tive, or may even be ineffective, and splenectomy is of little use as erythrocytes are 
destroyed in the liver and not in the spleen. Rituximab has been used in the treatment of 
AIHAs, resulting in responses ranging from 40% to 100%. It appears to be less effective 
in warm antibody AIHAs than in cold agglutinin disease – for which it is considered to be 
a first-line treatment. Plasmapheresis, which shows good efficacy as a “rescue solution,” is 
rarely used as first-line treatment.40-44 In most cases, post-infectious hemolysis resolves 
spontaneously, and treatment is essentially symptomatic.45, 46

16.4 
 Autoimmune Neutropenia (AIN)

Autoimmune neutropenia (AIN) is characterized by immune-mediated quantitative and/or 
qualitative polynuclear neutrophil alterations, resulting in an increased susceptibility to 
infections. In children, AIN is most often a primary, benign, transient condition, whereas 
in adults, AIN is usually chronic, comprising idiopathic and secondary forms.47, 48

16.4.1 
 Diagnosis and Etiology of AIN

A positive diagnosis of AIN is based on the detection of neutropenia (neutrophil count  
< 1.5 × 109/l) and the presence of antibodies directed against polynuclear neutrophils.

Irrespective of its cause, neutropenia generally results in increased susceptibility to 
infections, the severity and frequency of which are directly proportional to the extent and 
duration of neutropenia.48 Agranulocytosis is the most severe cause, with a polynuclear 
neutrophil count less than 0.5 × 109/l. Other factors may influence the clinical severity, such 
as the acute onset of the condition and the etiology behind it, which is likely to affect the 
availability and mobilization capacity of granulocyte progenitor medullary reserves.47, 48
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Antibodies directed against polynuclear neutrophils can be detected using several tech-
niques. The most widely accepted methods include the agglutination test and the direct and 
indirect granulocyte immunofluorescence tests. Although the MAIGA (Monoclonal 
Antibody-specific Immobilization of Granulocyte Antigen) technique has recently been 
proposed in order to avoid problems with false-positive results as observed with the two 
first methods, it is rarely used in routine practice. Due to low antibody titers and low anti-
body avidity, the sensitivity of the above three techniques is largely compromised, and 
does not exceed 45%. In cases of strong clinical suspicion, repetition of the tests may be 
required.47, 48

In the emergency setting, it is important to exclude causes of AIN which require imme-
diate, specific management – such as AIN caused by certain medications, viral infections 
such as HIV, proliferative syndromes including large granular lymphocytic leukemia 
(LGL), and certain systemic conditions, particularly rheumatoid arthritis with Felty’s 
 syndrome.47, 48

16.4.2 
 Differential Diagnosis of AIN in the Emergency Setting

In the emergency setting, the main differential diagnoses for AIN are severe bacterial 
infections, notably septicemia or typhoid, brucellosis, and tuberculosis. In children, con-
genital neutropenia must be ruled out. In adults, the history, clinical setting, and baseline 
investigations allow the physician to exclude potential causes such as infections, (even 
simple viral infections), drug intake, hypersplenism, vitamin deficiency, and hematologi-
cal or systemic diseases, e.g., collagen disorders.48 The main causes of neutropenia in 
adults are summarized in Table 16.2. Clinicians must keep in mind the possibility of late 
onset neutropenia related to rituximab use (3–12 months after rituximab administration). 
Finally, when an infection and neutropenia coexist, the distinction between an infection 
secondary to neutropenia and a post-infectious neutropenia may prove difficult in the 
acute setting.47

Table 16.2 Main causes of neutropenia in adults

• Normal variations: ethnic and familial neutropenia
• Splenic sequestration: cirrhosis and portal hypertension (alcoholism), Gaucher’s disease
•  Nutritional deficiencies: cobalamin and folate deficiencies, copper deficiency, cachexia 

(Kwashiorkor)
•  Infectious: bacterial (typhoid fever, brucellosis, tuberculosis, Rickettsia, severe sepsis), viral 

(Epstein–Barr virus, cytomegalovirus, human immunodeficiency virus, hepatitis virus, 
rubella, parvovirus B19), protozoal and fungal (histoplasmosis, leishmaniasis, malaria…)

•  Immune neutropenia: isolated autoimmune neutropenia, collagen vascular autoimmune 
disease (systemic lupus erythematosus, rheumatoid arthritis or Felty’s syndrome), T g-d 
lymphocytosis

•  Hematological disease: myelodysplasia, pure white blood cell aplasia and red cell aplasia, 
Marchiafava-Micheli disease

• Primary congenital or chronic neutropenia (familial and nonfamilial cyclic neutropenia…)
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16.4.3 
 Criteria for Assessing the Severity of AIN

The concern in neutropenic patients is related to the presence of infection, notably its 
severity, speed of progression, and particular clinical profile.47, 48 Indeed, the clinical pre-
sentations of these infections are often atypical, with few inflammatory signs as the forma-
tion of pus is rendered impossible by the lack of neutrophils. As a result, any fever in  
a neutropenic patient must be considered to be of infectious origin, and must be treated as 
a medical emergency, requiring rapid administration of empirical antibiotic therapy (most 
often broad-spectrum antibiotics) after having taken microbiology specimens (blood cul-
ture, urine culture, etc.). However, a thorough history and full clinical examination are 
essential for detecting any signs of severe sepsis or septic shock, as well as possible entry 
sites such as gingivitis, oropharyngeal or cutaneous cellulites (including the extremely 
serious perineal cellulitis).49

16.4.4 
 Management of AIN in the Emergency Setting

It is essential to assess and treat severe infections by using broad-spectrum parenteral, 
preferably bactericidal, antibiotics.

Corticosteroids and IVIG have been successfully used in approximately 50% of cases 
as maintenance therapy for certain AINs.47, 50 Since their onset of action takes 1–2 weeks, 
hematopoietic growth factors, such as the Granulocyte-Colony Stimulating Factor 
(G-CSF), are of particular interest and currently considered as the first-line treatment in 
AINs.47, 51 The G-CSF starting dose is usually 5–10 mg/kg/day, administered subcutane-
ously over 3 days. Thereafter, administration frequency and dose are based on the response 
to treatment.47 Of note is that pegylated G-CSF is currently not recommended for this 
indication.

16.5 
 Autoimmune Thrombotic Thrombocytopenic Purpura (TTP)

Thrombotic thrombocytopenic purpura (TTP), or Moschowitz syndrome, is due to congenital 
or acquired deficiency of a metalloprotease (ADAMTS 13) belonging to the A Disintegrin and 
Metalloproteinase with Thrombospondin-I motifs category A Disintegrin and Metalloprotease 
with Thrombo-Spondin (ADAMTS) protease family. This enzyme is responsible for cleaving 
high-molecular-weight multimers (HMWM) of von Willebrand factor (VWF), a potent 
inducer of platelet adhesion. Accumulation of HMWM, secondary to ADAMTS 13 defi-
ciency, leads to diffuse microthrombi formation in small vessels resulting in cytopenia of 
mechanical origin, diffuse visceral pain, and multiple organ failure. In 90% of cases, acquired 
TTP is related to the presence of anti-ADAMTS 13 autoantibodies, and in 30% of patients, its 
clinical course is characterized by a succession of relapses and remissions.52, 53



26916 Life-Threatening Autoimmune Hematological Disorders 

16.5.1 
 Differential Diagnosis and Etiology of TTP in the Emergency Setting

For the diagnosis of an acquired TTP relapse, thrombotic microangiopathy must first be 
identified using clinical and biological investigations, and then confirmed by the presence 
of ADAMTS 13 deficiency (Fig. 16.1).

Hemolytic anemia of mechanical origin, thrombocytopenia, fever, renal involvement, 
and a fluctuating neurological deficit are the five main abnormalities indicative of throm-
botic microangiopathy.52, 53 The presence of schistocytes on the peripheral blood film is the 
disease hallmark, enabling the physician to confirm thrombotic microangiopathy by dem-
onstrating the mechanical origin of the hemolysis.

Low ADAMTS 13 levels are indicative of TTP, allowing exclusion of other causes of 
thrombotic microangiopathy, notably hemolytic-uremic syndrome (due to bacteria such as 
E. coli OH157, etc.) and related thrombotic microangiopathies such as malignant hyper-
tension and HELLP syndrome. Catastrophic antiphospholipid syndrome (CAPS) and scle-
roderma renal crisis presenting as a thrombotic microangiopathy are other conditions that 
must be differentiated from TTP. It should be noted that vitamin B12 deficiency may also 
present with signs mimicking a thrombotic microangiopathy, which spontaneously resolve 
following vitamin supplementation.54, 55

Haemolytic anemia – Thrombocytopenia -
Renal impairement – Neurological deficit

Look for schizocytes on blood film

Diagnosis of thrombotic microangiopathy
(TMA)

Look for deficit in  ADAMTS 13 activity

Yes No

Thrombotic thrombocytopenic
purpura (TTP)

Other causes of TMA

Haemolytic and uremic syndrome

Others causes :
Sepsis
Pregnancy
Neoplasia – chemotherapy
Malignant hypertension
Catastrophic antiphospholipid
syndrome
Acute scleroderma crisis

Congenital

Auto-immune
(90%)

Other causes (10%) :
Sepsis
Auto-immune disorders
Pregnancy
Drugs

Aquired

Fig. 16.1 Differential diagnosis and etiology of TTP in the emergency setting
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Regarding the etiology, when TTP occurs in a young child, a congenital origin must 
first be considered. Acquired TTP is autoimmune in 90% of cases. Other etiologies include 
pregnancy, drug ingestion, neoplasia, infections, and autoimmune diseases such as lupic 
disease (ADLE). Anti-ADAMTS 13 antibody titers are useful for the diagnosis and post-
treatment monitoring.52-55

16.5.2 
 Treatment of TTP in the Emergency Setting

TTP is a medical emergency. Based on plasma exchange, the treatment aims to provide the 
patient with large amounts of fresh frozen plasma by using the solvent/detergent method, 
which does not alter ADAMTS-13 activity.52-55 In the acute setting, the usual plasma 
exchange regimen consists of 40–60 ml of plasma/kg/day. This quantity may be doubled 
in severe cases. Plasmapheresis has to be continued until laboratory investigations return 
to within the normal range, in particular the platelet count. ADAMTS-13 activity and 
autoantibody titer kinetics may be used for monitoring purposes.

The use of platelet antiaggregating agents is still highly controversial as no efficacy 
has been shown so far. Corticosteroid therapy, at a dose of 1 mg/kg/day, is often combined 
with plasmapheresis.52, 54, 55 Furthermore, platelet transfusions are strictly contraindicated, 
unlike red blood cell transfusions, which may be used.56 Immunoglobulins seem to be 
ineffective and may even be harmful.57 In contrast, rituximab appears to be a particularly 
promising therapeutic option, and its use should be considered, even in the initial treat-
ment phase of TTP.52-56

16.6 
 Anticoagulation Factor Autoantibodies, Using Factor VIII as an Example

This rare condition, associated with severe hemophilia-like symptoms, must be considered 
if non-traumatic or minor traumatic bleeding occurs in a patient without any previous 
bleeding history, as well as in the case of isolated activated clotting time prolongation.58, 59 
Autoantibodies may target several coagulation factors. Anti-factor VIII antibodies are the 
most common, and can be found in particular physiological conditions such as advanced 
age and postpartum, or specific diseases such as ADLE, lymphoproliferative disorders, 
prostate tumors and after administration of certain drugs.58, 59

Diagnosis is based on the identification of factor VIII deficiency related to the presence 
of factor VIII inhibitor antibodies, detected using the Bethesda assay.

In addition to treating the underlying cause, management in the acute stage consists of 
controlling hemorrhages and reducing factor VIII deficiency. This can be achieved by 
administering desmopressin, which stimulates the release of factor VIII, or by administer-
ing recombinant factor VIII or recombinant factor VII, all resulting in the conversion of 
factor X into activated factor X, in the absence of factor VIII. According to the most recent 
consensus, the use of eptacog alfa (Novoseven®) is recommended. Immunosuppression 
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induced by the combination of prednisone/cyclophosphamide may also be considered in 
order to slow down the autoimmune process, as well as rituximab. Lastly, it should be high-
lighted that immunoglobulins and plasmapheresis are also effective treatment options.60
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Abstract The involvement of the ear-nose-and-throat (ENT) in many autoimmune 
 diseases such as systemic lupus erythematosus or in anti-neutrophil-cytoplasmic antibody 
(ANCA)–related vasculitis should be brought into greater attention.

Sudden or rapidly progressive sensorineural hearing loss was reported extensively in 
both primary and secondary antiphospholipid syndrome, and frequently as a presenting 
symptom. Ear or nose involvement was also described in ANCA-related vasculitis, espe-
cially the inner ear in Wegener’s granulomatosis. Relapsing polychondritis frequently 
presents with external ear inflammation, nasal chondritis, and laryngotracheal damage.

This review gives special attention to early diagnosis and therapy, mainly when ENT 
involvement is considered an emergency. In such cases, aggressive immunosuppressive 
therapy ought to be initiated early to minimize inflammatory destruction.

Keywords ANCA • Antiphospholipid antibodies • Autoimmunity • ENT • Polychondritis

17.1 
 Autoimmunity and ENT

Systemic autoimmune diseases such as systemic lupus erythematosus (SLE), rheumatoid 
arthritis (RA), and systemic sclerosis (SSc) are characterized by involving almost all 
organs and systems. Thus, it is more than reasonable to look for ear-nose-and-throat (ENT) 
involvement in these diseases. ENT damages in both SLE and RA patients have been 
occasionally reported, being presented as sensorineural hearing loss (SNHL), tinnitus, and 
vertigo.

A support for the assumption that SNHL is autoimmune in part was derived from  
a seminal study by McCabe,1 in which immunosuppressive therapy with corticosteroids 
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and cyclophosphamide improved rapidly progressive SNHL (PSNHL). In later studies, it 
was shown that autoimmune SNHL (ASNHL) is mediated by inner ear–specific autoreac-
tive T cells. However, other studies provided evidences of a humoral-mediated (autoanti-
body) response against inner ear antigens.2,3

Autoimmunity in patients with PSNHL was later supported by the following:

1. Disease-related autoantibodies, such as anti-dsDNA, antithyroid (ATA), anticardiolipin 
antibodies (aCL), and rheumatoid factor (RF), were detected in sera of these patients.4

2. Many trials have shown that prompt administration of corticosteroids and/or metho-
trexate double the likelihood of hearing recovery.5

3. Inner ear damage has been developed in animal models following immunization with 
heterologous cochlear antigens and immune adjuvant.6

4. Inner ear pathology was documented to be part of the SLE-like phenomena, known to 
develop spontaneously in the MRL-lpr/lpr mice.7

Many studies reported on the occurrence of SNHL in patients with SLE. These studies 
pointed to the fact that in SLE, audiovestibular disturbances (affecting mainly the middle 
and higher frequencies and also vertigo) are more prevalent than previously thought.8 The 
involvement of SNHL and conductive hearing loss in patients with RA was suggested to 
be a result of systemic inflammation and tissue injury. In these studies, the frequency of 
SNHL in patients with RA was much higher than in normal controls (36.1% vs 13.9%; 
p < 0.01).9 In a recent study, inner ear involvement was recorded as well in patients with 
SSc and presented by tinnitus in 50%, hyperacusis in 40%, and hearing loss in 40%.10 All 
this supports the notion that inner ear involvement should be looked for when autoimmune 
diseases are followed.

Looking into the autoantigens’ origin in ASNHL, many specific antigens were pro-
posed as playing a role in this organ-specific autoimmune disease. In an attempt to identify 
the main target antigens for autoantibodies reactive against guinea pig inner ear proteins, 
sera from 110 patients with a clinical diagnosis of either PSNHL, Meniere’s disease (MD), 
or other etiologies of hearing loss were screened by Western blot technique. Forty-four 
percent of the patients’ sera had antibodies to several inner ear proteins, of which the 30-, 
42- and 68-kDa proteins were found the most reactive. These proteins were demonstrated 
to be the major peripheral myelin protein PO and the beta-actin protein, respectively, while 
sequence analysis indicated that the 68-kDa protein was novel. Autoantibodies to PO were 
reported in additional studies that occurred in association with progressive ASNHL. 
Clinical data and audiometric results indicated that a progressive hearing loss was more 
frequently recorded in patients in the anti-PO antibody-positive group (82% [14/17]) than 
in those in the anti-PO antibody-negative group (35% [6/17]) (p < 0.005).11

In order to determine the role of self-antigens in the pathogenesis of SNHL, antibody 
responses to the inner ear-specific proteins, cochlin, beta-tectorin, and also the nonspecific 
heat shock protein 70 (HSP 70), were analyzed by a Western blot assay to assess IgG anti-
body responses to the recombinant human HSP 70. In this study, of 58 patient samples 
analyzed, 19 tested positive to the HSP 70, eight to cochlin, and one to beta-tectorin, 
 giving a prevalence of 33%, 14%, and 2%, respectively. The study pointed to the additive 
value of assessing anti-cochlin antibodies in these patients.12
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The role of these antibodies in the development of ASNHL was repeatedly shown by 
others. Mathews et al.13 presented a series of patients with clinically suspected autoim-
mune hearing loss in whom the presence of antibodies against bovine heat shock protein 
70 (one of the many cross-reacting proteins against the inner ear in these patients) was  
a marker for the response to steroid treatment.

When ENT involvement is discussed, one should mention in addition to the above, the 
possibility of its involvement in antiphospholipid syndrome both in secondary and pri-
mary. In vasculitis, namely the anti-neutrophil-cytoplasmic antibody (ANCA) related one, 
ENT involvement was reported to be one among other symptoms and in some cases even 
a selective presenting symptom. The ear and nose are target organs in diseases such as 
polychondritis and Cogan’s syndrome. In this chapter, we discuss ENT involvement and 
in some cases even emergencies in the above medical situations.

17.2 
 Sudden Sensorineural Hearing Loss (SSNHL)

SSNHL is a frustrating entity appearing usually unilaterally but in some cases bilateral as 
well. It is frequently associated with tinnitus and vertigo leading to high disability. In most 
cases, it is idiopathic, but causes such as infections, vascular events, and immune-mediated 
inflammation are proposed. Of all emergencies, vascular events and malignancies should 
be urgently taken care of.

In a recent study, the issue of SNHL was extensively searched in the literature of the last 
4 decades. The etiology of SSNHL remains unknown in most cases (71%). However, viral 
infections were thought to be the cause in 12.6%, trauma in 4.2%, vascular events in 2.8%, 
neoplastic in 2.3%, and other causes in 7.1%. Thus, establishment of a direct causal link 
between SSNHL and all these etiologies remains elusive.14

In another study, 8.7% of all studied individuals (1,423 with SSNHL and 5,692 con-
trols) had strokes during the 5-year follow-up period. After adjusting for other factors, the 
hazard of stroke during the 5-year follow-up period was 1.64 times greater for SSNHL 
patients than for a control group.15 This is why a link between SSNHL and antiphospho-
lipid syndrome is proposed and is well investigated.

Small vessel occlusions are frequently described to be a part of the vascular manifesta-
tions of the antiphospholipid syndrome (APS) involving glomerular, cutaneous, retinal, 
and inner ear microcirculation. In some of these, such as in sudden hearing loss or retinal 
occlusions, microthrombosis remains unproven by biopsies or imaging.16 The frustrating 
entity of sudden sensorineural hearing loss (SSNHL) affects both males and females 
between the age 30 and 60 years; it is presented as unilateral in 80% of cases and as bilat-
eral in the remainder. This emergency though mostly idiopathic is extensively reported to 
be a part of, or in some cases, a presenting symptom of the antiphospholipid syndrome 
(APS). Thus, it is recommended that patients presenting with SSNHL are investigated for 
evidence of antiphospholipid antibodies.17

The presence of aCL in the sera of patients with SNHL was first reported in 1997. Low-
to-moderate positive aCL to one or both IgG/IgM isotypes were found in 8/30 (27%) 
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patients, whereas none were detected in healthy controls.18 In 1998, Heller et al. studied the 
incidence and clinical relevance of antibodies to phospholipids in patients with sudden 
deafness (n = 55) and progressive inner ear hearing loss (n = 80). Antiphospholipids anti-
bodies were demonstrated in 49% of the patients with sudden hearing loss and 50% of the 
patients with progressive hearing loss.19 Both of these studies reported on the association 
between SSNHL and the existence of aCL, but they did not investigate their persistency 
over time. Whereas autoimmune aCL are of persistent character and mostly seen in con-
junction with anti-b2-glycoprotein-I antibodies (anti-b2-GP1), transient aCL, in the absence 
of anti-b2-GP1 was reported to be the result of viral infections.

Later, we assessed 51 patients who met the diagnostic criteria of SNHL in an extended 
study. We found low-to-moderate positive titers of aCL in 16 patients (31%) compared 
with 2 (6%) in the healthy controls. Six patients (12%, all aCL positive) were also positive 
for anti-b2-GP1. Three months later, positive aCL persisted in seven (14%) patients, four 
of whom were also positive for anti-b2-GP1. This was consistent with the knowledge that 
anti-b2-GP1 antibodies are more specifically associated with thromboembolism, thus con-
sidering some cases of SSNHL to be part of primary APS.20 Mouadeb et al. investigated 
the possible association between antiphospholipid antibodies and SNHL of unknown ori-
gin in a cohort of 168 patients. Forty-two patients (25%) had at least one elevated antiphos-
pholipid antibody marker. Twenty patients had two or more positive test results. Of the 42 
patients, 64% (n = 27) met the diagnostic criteria for MD, and the remainder were diag-
nosed with idiopathic SSNHL. Within this group of patients, 24 patients (57%) had unilat-
eral hearing loss, and 18 (44%) had bilateral hearing loss. These data further support the 
hypothesis that antiphospholipid antibodies are involved in the pathogenesis of some 
forms of inner ear dysfunction, presumably by causing microthrombosis in the labyrin-
thine vasculature.21

The incidence of SSNHL being a presenting emergency of the primary APS (PAPS) is 
yet to be defined. However, during the last few years, many case reports on this issue were 
published. In one of these, a 46-year-old man with PAPS developed a sudden onset of hear-
ing loss and tinnitus in the right ear, following the discontinuation of warfarin usage. 
Electronystagmography displayed multiple central signs and bilateral canal paresis, while 
a vestibular-evoked myogenic potential test revealed bilateral delayed responses. Three 
days after re-treatment with warfarin, audiometry recovery of right-sided hearing was 
documented.22 In support with this, other case reports strengthened the association between 
the occurrence of SSNHL and PAPS mentioning in some the development of even bilateral 
hearing loss.23 SSNHL has been also reported to be one of the symptoms complicating 
autoimmune diseases with antiphospholipid antibodies (secondary APS).

In this setting, SSNHL in the right ear was reported in a young woman with SLE in 
whom aCL was positive as well.24 In a recent study, 71 patients with mixed connective 
tissue disease were investigated for the frequency of SNHL. Out of 71 patients, 33 (46.4%) 
had SSNHL. This was recorded to occur in association with positive aCL compared to 
patients without SNHL (p < 0.001).25

Antiphospholipid antibodies may activate endothelial cells within the cochlear circula-
tion, directly or by inducing the formation of free radicals that cause damage to the 
endothelium. These upregulated endothelial cells would initiate local microthrombus 
 formation and subsequent ischemia to the inner ear. In these cases, treatment is directed 
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toward preventing thromboembolic events. Of these medications, only warfarin has been 
shown to be beneficial in achieving antithrombotic effect. However, it is also accepted that 
steroid therapy, in addition to its anti-inflammatory effect, may also protect neural tissues 
from ischemic injury, stabilize the vascular endothelium, and restore the blood–brain bar-
rier to normal. Though anticoagulant therapy was reported to be useful in some patients 
with SSNHL, it cannot become a routine regimen in the absence of histological or imaging 
tools to demonstrate microthrombosis in the inner ear of patients with SSNHL. Thus, 
 feature studies should establish clear standard approaches regarding the need to start with 
anticoagulation therapy in patients who were admitted with SSNHL.

17.3 
 ENT Emergencies in ANCA-Related Vasculitis

The vasculitides are a heterogeneous group of relatively uncommon diseases characterized 
by inflammatory cell infiltration and necrosis of blood vessel walls. ANCA-associated 
systemic vasculitides, including Wegener’s granulomatosis (WG), Churg–Strauss syndrome 
(CSS), and microscopic polyangiitis (MPA), are mostly systemic but are rarely presented 
with selective organ damage. By involving small vessels, the nose and ear are target sites 
that should be looked for in ANCA-related vasculitis. Here, we focus on this involvement, 
pointing especially to ENT-emergencies in these diseases.

17.3.1 
 Wegener’s Granulomatosis

Wegener’s granulomatosis is a rare, multisystem disease involving in most patients face 
sinuses and the lungs. Kidneys are involved frequently together with the lungs, but in some 
cases, glomerulonephritis is a presenting symptom. Aiming to assess the prevalence of 
ENT involvement in WG, 199 patients were studied. In this study, 63% of patients initially 
presented with ENT-related symptoms. In most of them, the final diagnosis was late by 
1 month. Undertreatment of ENT symptoms is a possible consequence of this, highlighting 
the need for awareness in thinking of WG in the ENT community.26

Nasal and paranasal sinuses involvement, are the most common affected sites, usually 
insidiously presented with nasal obstruction and chronic recurrent infections. Bloody or 
mucopurulent discharge, crusting, and nasal obstruction are also frequent manifestations. 
Pain over the face and nasal bridge occurs due to inflammation over the bony prominences 
or the sign of sinusitis.27 In cases of inadequate treatment, saddle nose deformities can 
occur due to collapse of the nasal septum (Fig. 17.1). The disease process can also damage 
areas such as the maxillary ostia, erosion of the turbinates and, less commonly, damage to 
the soft palate. Nasal damage may lead to inflammation of the tear duct as well as conduc-
tive hearing loss. In rare cases, erosion of the hard palate can occur.

The second most common affected ENT site in WG is the ears. Hearing loss was reported 
to develop in 30% of patients, occurring mostly with other systemic symptoms that are 
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related to vasculitis.28 Hearing loss, however, although uncommon, was reported to be  
a presenting symptom in WG. Since biopsy specimens are not available, awareness is crucial 
and C-ANCA (positive in most of these cases) should be looked for.29 Hearing loss and tin-
nitus are frequently associated with otitis media (OM), and therefore, WG should be included 
in the differential diagnosis when atypical inflammation of the ear is presented.30 Symptoms 
such as SNHL, vertigo, tympanic membrane perforation, and otorrhoea accompanied in 
some cases with facial nerve palsy are also not common but are all reported in the literature.31 
The oral cavity, hypopharynx, and larynx are the least commonly affected areas of the head 
and neck, but have characteristic presentations that are almost pathognomonic. Gingival 
inflammation and bleeding and deep painless mucosal ulcers are rare features of WG. 
However, the presence of a single ulcer in the hard palate surrounded by petechiae is suspi-
cious of WG. The traditional description of gingival hyperplasia due to WG is strawberry 
gums, which is hyperplastic gingivitis with red–purple edematous interdental papillae dif-
fusely covered with petechiae. Histological analysis is helpful in arriving to a diagnosis, but 
not always specific, so a combination of clinical assessment by a specialist and serological 
markers together with histological information form the mainstay of diagnosis. Involvement 
of the major salivary glands is rare and usually occurs early in the disease.32,33

In the larynx, WG manifests itself as subglottic stenosis, in 10–25% of patients, pre-
senting with dyspnea on exertion and stridor or with voice changes and rarely, could be 
asymptomatic. The stenosis results from circumferential inflammation, edema, and fibrosis. 
It can be an anterior web or ring-like causing severe airway narrowing. Subglottic stenosis 
often occurs or progresses independently of features of active WG. The diagnosis is made 

Fig. 17.1 Saddle nose deformity due 
to collapse of the nasal septum
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by using flow-volume spirometry, and imaging technique as CT; however, a tissue biopsy 
is required for definite diagnosis.34,35

Measuring ANCA levels is of high diagnostic importance in patients with a clinical 
picture suggestive of vasculitis (e.g., unexplained sensorineural hearing loss) and with 
raised inflammatory markers. The expected result would be a cytoplasmic distribution on 
immunofluorescence and elevated proteinase-3 binding by ELISA.36 Imaging in the acute 
setting can be used to exclude other diagnoses such as malignancy. CT scans is important 
for confirming bony destruction, bony thickening, and sclerosing osteitis. MRI scans can 
identify granulomas in the head and neck area as low-density masses in T1 and T2 
sequences that exhibit heterogeneous enhancement with gadolinium.37

Currently, the standard of treatment for vasculitis affecting the ENT is cyclophosph-
amide and corticosteroids until remission is achieved, followed by a less toxic immuno-
suppressant such as azathioprine.38 In cases limited to ENT involvement, methotrexate and 
corticosteroids have proven useful in achieving remission with the obvious advantage of 
avoiding exposure to cyclophosphamide.39 Co-trimoxazole is advocated to prevent relapses 
in patients who are carriers of Staphylococcus aureus. Other treatments consist of relieving 
symptoms and treating concurrent infections. These include antibiotic drops for the ears in 
case of otitis externa or otitis media with a tympanic perforation, and oral antibiotics in the 
case of sinusitis. In some reports, it was demonstrated that topical treatments such as ste-
roids and nasal irrigation are widespread, but their efficacy is questionable.If there is  
a middle ear effusion, grommets may be indicated. There is no long-term data from the use 
of grommets, particularly regarding prevention of damage. Mastoidectomies do not appear 
to benefit patients in terms of long-term hearing or decreased discharge in the presence of 
disease activity. Subglottic stenosis in the acute phase may respond to immunosuppres-
sion, although many of these patients will require surgical intervention. These include dila-
tations with balloons or bougies, laser or diathermy. In the acute phase, intralesional 
steroids have proven useful, especially in patients who develop subglottic stenosis in the 
absence of other features of active disease, allowing reducing the treatment-related toxicity. 
Currently, tracheostomies and stents are seldom used due to the effectiveness of immuno-
suppression and success of repeated endoscopic procedures.40

17.3.2 
 Churg–Strauss Syndrome (CSS)

Churg–Strauss syndrome is a rare multisystem autoimmune disease characterized by 
 diffuse eosinophilic infiltration and necrotizing vasculitis. Ear, nose, and throat involve-
ment is common in CSS, usually manifesting as allergic rhinitis and chronic rhinosinusitis 
with or without polyps. The awareness of otolaryngologists is crucial in making an early 
diagnosis of ENT-CSS.

When patients with long-lasting asthma require additive therapies, the option of having 
CSS should be raised. This option is supported by the finding of high IgE levels, raised 
blood eosinophilia, and increased ESR. Non-fixed parenchymal abnormalities (infiltrates, 
nodules) in chest radiographic studies, peripheral neuropathy at electromyography, and 
ANCA positivity are highly characteristic for making a definite diagnosis.
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When ENT manifestations were assessed in 21 well-defined CSS patients, the follow-
ing was recorded: Of the 21 patients, 13 (61.9%) had ENT involvement at asthma onset 
and 8 (38%) during follow-up. The most common ENT manifestations were allergic rhini-
tis in nine (42.8%) patients and nasal polyposis in 16 (76.1%). Three (14.2%) patients 
developed chronic rhinosinusitis without polyps, three (14.2%) had nasal crusting, one 
(4.7%) serous otitis media, one (4.7%) purulent otitis media, two (9.5%) PSNHL, and one 
(4.7%) unilateral facial palsy.41

The involvement of ears in the course of CSS is reported to be in the range of 20% of 
patients. Possible otological manifestations include secretive otitis media, chronic ear 
drainage, and progressive SNHL, most of them occurred during the advanced phases of 
CSS. In another case report, otological involvement was characterized by dense aural dis-
charge and granulomatous eosinophilic infiltrates in the mastoid and middle ear in associa-
tion with SSNHL.42,43 Although the exact mechanism of SNHL associated with CSS is 
unknown, it is believed to be the result of vasculitis of the internal auditory artery and the 
development of ischemia of the cranial nerve.

Of all laboratory findings, the most important are leukocytosis with marked eosinophilia 
(>10% eosinophils), elevated serum IgE levels, and high acute phase reactant levels. ANCA 
(mostly P-ANCA), though not specific, is a frequent finding and of high additive value in 
diagnosis. Tissue biopsy, although not obligatory for a definite diagnosis of CSS, should be 
obtained whenever possible in order to document histopathologic features of vasculitis or 
extravascular granulomas. Three major histological features are suggestive of CSS: necro-
tizing vasculitis, extravascular necrotizing granulomas, and tissue eosinophilia.44

Patients with active disease are treated with oral prednisone (1 mg/kg/day) proceeded 
by an intravenous methylprednisolone bolus of 1 g for 3 consecutive days, and cyclophos-
phamide (1.5–2 mg/kg/day), as induction treatment. Patients who experienced remission, 
maintenance therapy consisted of low doses of oral prednisone combined with immuno-
suppressive drugs (cyclophosphamide or methotrexate) for at least 1 year after remission.

17.3.3 
 Microscopic Polyangiitis (MPA)

MPA could present with upper airway symptoms, which resembles those of WG. 
Progressive ear disease – presented as sensorineural or conductive or mixed hearing loss – 
could represent the first manifestation of the disease. In such cases, the finding of myeloper-
oxidase-associated antineutrophil cytoplasmic antibody (MPO-ANCA) positive titers is a 
useful diagnostic marker.45 The treatment of the disease is similar to the treatment which 
was mentioned above for WG or CSS.

17.4 
 Relapsing Polychondritis

Relapsing polychondritis (RP) is a rare, autoimmune condition characterized by recur-
rent inflammation of the cartilaginous structures of the external ear, nose, peripheral 
joints, larynx, and tracheobronchial tree, leading to destruction of cartilage and other 
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connective tissues. Inflammation of other proteoglycan-rich structures, such as the 
eyes, heart, blood vessels, inner ear, and kidneys, may also be present. Its annual inci-
dence is estimated to be about 3 per million. The average patient age at diagnosis is 
between 40 and 60 years, and both sexes are equally affected, with no familial ten-
dency. It is believed that autoantibodies to cartilage components specifically IgG anti-
bodies to type II collagen, which is restricted to and is the predominant collagen of 
cartilage, can be detected in one-half of patients, with titers corresponding to disease 
activity.46,47

Criteria for the diagnosis, as suggested by McAdams and colleagues, include three or 
more of the following clinical features:

1. Bilateral auricular chondritis
2. Nasal chondritis
3. Respiratory tract chondritis
4. Non-erosive seronegative inflammatory polyarthritis
5. Ocular inflammation (conjunctivitis, keratitis, scleritis/episcleritis, uveitis)
6. Cochlear and/or vestibular dysfunction (conductive hearing loss, tinnitus, and/or 

vertigo)
7. Compatible histological features in a cartilage biopsy specimen48

The diagnosis of the disease can also be based on the modified diagnostic criteria proposed 
by Michet et al.49 Histopathologic studies reveal cartilage destruction with loss of baso-
philic staining and islands of lymphocytic infiltration. Subsequently, fragmentation of 
 cartilage occurs with replacement by fibrous tissue.50 The most frequent rheumatologic 
disorder associated with RP is systemic vasculitis followed by rheumatoid arthritis, sys-
temic lupus erythematosis, and Sjögren syndrome.48 Respiratory tract involvement is seen 
in 14–38% of patients with RP at presentation and in 48–67% throughout the course of the 
disease.48,49 The mortality due to respiratory involvement reportedly accounts for up to 
50% of the deaths from this disorder.48,51 Tracheobronchomalacia (TBM), due to loss of the 
supportive cartilaginous scaffolding of the upper respiratory airways, can be seen as 
chronic sequelae of RP due to recurrent inflammation.52 Respiratory compromise stem-
ming from fixed airway obstruction or hyperdynamic collapse may cause significant mor-
bidity and mortality.48 Laryngotracheal involvement may initially manifest as recurrent 
cough, hoarseness, dyspnea, and anterior neck pain; stridor and wheezing may also be 
observed. The obstruction is due to edema, vocal cord palsy, and fixed subglottic or bron-
chial stenosis. In spite of aggressive medical therapy, in some patients, this may suddenly 
exacerbate to dynamic airway collapse necessitating the need for emergency tracheos-
tomy, which may not be fully palliative due to frequent obstruction and malacia of more 
distal airways beyond the tracheotomy site.53 Airway complications, including laryngeal 
collapse and tracheal stenosis, occur late in the disease course and can be fatal.54 Therefore, 
whenever RP is diagnosed, aggressive immunosuppressive therapy ought to be initiated 
early to minimize the inflammatory destruction of cartilage that leads to life-threatening 
airway collapse.

The external ear inflammation is the most common feature of RP; it appears in up to 
83% of the patients and could be present for days or weeks. The onset may be acute or 
subacute, and the affected auricles present a diffuse violaceous, erythematous appearance 
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with sparing of the non-cartilaginous ear lobes (Fig. 17.2). Other otological feature may 
include secretory otitis media due to involvement of the Eustachian tube cartilage. 
Sensorineural or mixed hearing loss, bilateral or unilateral, is also known as a feature of 
RP that may occur suddenly or progress over the weeks. It can become more serious when 
it encroaches on the external auditory meatus, compromise hearing, and can affect the retro 
auricular soft tissue. Direct damage of the eighth nerve by “vasculitis” (internal auditory 
artery) may occur leading to ataxia, vertigo, nausea, and vomiting due to involvement of 
the vestibular portion can.55-58

Glucocorticoids, although have been disappointing in some cases, are the therapeutic 
choice for reducing the inflammatory process in patients with RP. Therefore, immuno-
suppressants such as cyclophosphamide, azathioprine, cyclosporine, mycophenolate 
mofetil, and anti-tumor necrosis factor (anti-TNF) have been used for severe manifesta-
tions of refractory RP with varying degrees of efficacy. Other drugs, including nonsteroi-
dal anti-inflammatory drugs, dapsone, and colchicine, have been proposed for mild 
cases. In case reports, plasmapheresis, anti-CD4 monoclonal antibodies, and autologous 
stem cell transplantation have also been suggested as an alternative treatment.46

Fig. 17.2 External diffuse violaceous 
erythematous inflammation of  
the ear
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17.5 
 Cogan’s Syndrome

The earliest description of nonsyphilitic keratitis coexisting with vestibuloauditory distur-
bances, namely hearing loss and dizziness, was published by Morgan and Baumgarther in 
1934.59 In 1945, David Cogan, an ophthalmologist, described four patients with the same 
symptoms and classified this entity as “Cogan’s syndrome” (CS).60 Fifteen years later, 
Cody and Williams emphasized the systemic manifestations of this syndrome. Several 
authors divide CS into typical and atypical varieties based on the type of ocular inflamma-
tion present. Typical CS manifests primarily with interstitial keratitis, whereas atypical CS 
may exhibit scleritis, choroiditis ortenonitis, in addition to or instead of interstitial kerati-
tis. Atypical CS is usually associated with systemic inflammatory vascular disease and 
carries a less favorable prognosis than typical CS.61,62

The most common systemic features described in CS include: headache, arthralgia, 
arthritis, myalgia, abdominal pain, vasculitis, aortic sclerosis, aortitis, and general features 
such as fever and weight loss.63 No laboratory or radiographic test is diagnostic of CS. 
Although the cause of CS is unknown, an autoimmune-mediated cellular or humoral 
 process has been postulated by previous reports. This opinion has been supported by the 
findings of antibodies against inner ear and corneal tissue, along with the presence of  
a lymphocytic and plasma cell infiltrate in the cornea and inner ear.64-66 The association of 
CS with vasculitis and its response to corticosteroids and immunosuppressive drugs 
 support the notion of CS being an immune-mediated condition.

In a large series of 60 patients following CS throughout a half century at the Mayo 
Clinic, the most otolaryngologic manifestations were hearing loss in all patients, 90% had 
vertigo, 80% had tinnitus, 53% had ataxia, and 25% of the patients had oscillopsia. Hearing 
loss was noted in both ears at some point in every patient. On examination, 20% of patients 
had spontaneous and/or gaze-induced nystagmus sometime during the disease. A total of 
46 out of 60 patients underwent formal vestibular function testing, of which 43 (93%) had 
abnormal results. Many patients experienced symptoms of vestibulopathy that lasted for 
days or weeks from the time of onset without resolution that frequently required hospital-
ization and/or rehabilitation. In almost 50% of the patients in this study, the presenting 
syndrome was sudden hearing loss.63

Emergency admission to the ENT department includes patients with the classical audiove-
stibular presentation of CS; a sudden onset of nausea, vomiting, tinnitus, vertigo, and hearing 
loss, usually bilateral.62 Hearing loss may initially fluctuate with repeated attacks but generally 
progresses to irreversible, bilateral deafness in 50–85% of patients.63,67 Usually, the hearing 
loss in CS is classified as sensorineural, preferentially affecting medium to high frequencies, 
although a mechanical component has also been reported.68 These manifestations and visual 
symptoms usually occur either concurrently or sequentially within a few weeks to 
months. Rarely, few years may separate the visual and audiovestibular manifestations.63  
At the onset of audiovestibular dysfunction, rapid initiation of high-dose corticosteroids 
(1–1.5 mg/kg of prednisone daily) is recommended. If there is no response after 2 weeks, 
the steroids are rapidly tapered. Many reports have documented resolution of the hearing 
loss with a similar regimen, but no controlled studies have been done. If hearing improves, 
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steroids are tapered slowly and continued for 2–6 months. In a 5-year follow-up, 95% of 
untreated patients had permanent hearing loss, while 55% of patients who were treated with 
systemic steroids within 2 weeks of initial hearing loss had hearing improvement, compared 
to only 8% of patients who were treated after 2 weeks.62,69

Other pharmacological therapies which were used in some of the patients in the Mayo 
Clinc series were methotrexate, cyclophosphamide, azathioprine, and infrequently, entan-
ercept, ethambutol, hydroxychloroquine sulfate, and intravenous immunoglobulins. Even 
though half of the patients ended with profound hearing loss and eight patients underwent 
cochlear implantation.63

17.6 
 Summary

ENT is one of the many organs that are involved in various autoimmune inflammatory 
diseases namely, APS, SLE, ANCA-related vasculitis, and Cogan’s syndrome. When ENT 
involvement is the only presenting symptom of these diseases, a delay in the diagnosis and 
therapy may cause serious organ damage. Thus, awareness of specialists of all disciplines 
is required in order to prevent the development of these emergencies and make a proper 
diagnosis on time.
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Abstract Sight-threatening autoimmune conditions affect different parts of the visual 
pathway. This chapter considers ophthalmic emergencies classified anatomically with a 
discussion of the underlying autoimmune diseases and treatment options. Ophthalmic 
complications of immunomodulatory treatments are discussed. Finally, the impact of 
newer immunomodulatory treatments is reviewed.

Keywords Keratitis • Optic neuropathy • Orbital inflammatory disease • Retinal vascul-
opathy • Scleritis • Uveitis

18.1 
 Introduction

Almost any disease process, be it a degeneration, infection, inflammation, tumor, or toxic 
agent, can affect the visual system. While the range of presenting symptoms may not be 
diverse, namely, pain, red eye, loss of vision, or double vision, it is the subtleties of the 
history of the presenting complaint and examination that often lead to a useful differential 
diagnosis. It is important for the ophthalmologist to be aware that the eye may be the pre-
senting organ in life-threatening vasculitis. Conversely, the internist should be aware that 
an inflammatory process may cause a potentially blinding disease. In this chapter, we 
review the ophthalmic emergencies that occur in rheumatic and autoimmune diseases. We 
do this first by the anatomical structure affected, then by reviewing effects of drugs and 
immunosuppression.
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18.2 
 Anterior Segment

The anterior segment of the eye involves all structures of the globe anterior to the lens. 
This includes the anterior sclera, cornea, conjunctiva, and anterior uveal tract (the ciliary 
body and iris). The blood supply to the anterior segment arises from anterior and long 
posterior ciliary arteries, which are branches of the ophthalmic artery, which itself is  
a branch of the internal carotid artery. The anterior and long posterior ciliary arteries anas-
tomose to create the major arterial circle of the iris, which supplies the iris, ciliary body, and 
the anterior conjunctiva and episclera. The superficial and deep episcleral plexuses which 
are involved in episcleritis and scleritis, respectively, are branches of this arterial circle.

18.2.1 
 Anterior Scleritis

18.2.1.1 
 Epidemiology

Scleritis is an uncommon disease with an estimated prevalence between 3 and 10 per 10,000 
of the general population. In the rheumatoid arthritis population, the prevalence increases to 
approximately 1%. Rheumatoid-associated scleritis accounts for 10–33% of all scleritis.

18.2.1.2 
 Symptoms and Signs

Anterior scleritis causes a red eye (Fig. 18.1). The hallmark is intense pain (Table 18.1). It 
may disrupt sleep and is often described as dull or aching pain centered in the orbit or eye. 
The pain may be modulated by concurrent use of immunosuppressive agents. The inflamed 

Fig. 18.1 Diffuse anterior 
scleritis
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and dilated scleral vessels are more easily visualized at the slit lamp where they are found 
deep to the overlying conjunctiva and episclera. Instillation of a dilute topical solution of 
phenylephrine does not blanch the inflamed scleral vessels in scleritis, unlike episcleritis. 
The inflammation may cause scleral necrosis which may expose the underlying uveal tract 
and lead to sight-threatening globe perforations. Figure 18.2 shows scleral thinning, which 
occurs once the active phase of scleritis has settled.

18.2.1.3 
 Associated Systemic Diseases

Systemic autoimmune diseases are present in up to 50% of patients and include: rheuma-
toid arthritis, systemic vasculitis (particularly Wegener granulomatosis), systemic lupus 
erythematosus, inflammatory bowel disease, and relapsing polychondritis. Rheumatoid 
patients with scleritis tend to have more aggressive systemic disease than those without 
scleritis. In the rheumatoid patient, when necrotizing anterior scleritis occurs, it correlates 
with a rheumatoid vasculitis and increased cardiovascular mortality.

Wegener granulomatosis is the most commonly encountered of the systemic vasculitides. 
Scleritis is an uncommon manifestation of systemic lupus erythematosis, but may be 

Table 18.1 Key warning symptoms with in patients with acute red eye
Symptom Significance

Light sensitivity/photophobia Any corneal pathology
Uveitis

Severe pain (may prevent sleeping) Scleritis
Acute angle closure glaucoma

Loss of vision Acute angle closure glaucoma
Corneal melting
Longstanding anterior uveitis
Posterior uveitis

Fig. 18.2 Scleral thinning 
following an episode of 
anterior scleritis with 
necrosis
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associated with flares in systemic disease requiring aggressive medical therapy. Although 
uveitis is the most common ocular manifestation of inflammatory bowel disease, in large 
series of patients with scleritis, the prevalence of inflammatory bowel disease was 5%. Scleritis 
is the commonest ocular manifestation of relapsing polychondritis, which is characterized by 
recurrent potentially destructive inflammation of type II collagen present in the sclera, ears, 
nose, joints, cardiovascular system, and trachea (which may cause airway collapse).

18.2.1.4 
 Treatment

Non-necrotizing scleritis may be controlled with nonsteroidal anti-inflammatory drugs. 
Those who do not respond may need additional immunosuppression to prevent globe per-
foration from scleral necrosis: It is vital to have an infectious agent excluded (viral, bacte-
rial, fungal, or parasitic) before commencing immunosuppressive therapy. Patients with 
any evidence of scleral necrosis need immediate high-dose systemic immunosuppression.1 
Corticosteroids can be given as a local orbital floor injection, orally or intravenously 
depending on the extent and severity of disease. A variety of steroid sparing agents including 
azathioprine, methotrexate, cyclosporin, mycophenolate, cyclophosphamide, and ritux-
imab have been reported to be effective in case series.

18.2.2 
 Peripheral Ulcerative Keratitis

18.2.2.1 
 Symptoms and Signs

Peripheral ulcerative keratitis is a condition whereby the peripheral cornea melts away 
under the influence of collagenase derived from polymorphonuclear leucocytes secondary 
to immune complex deposition in inflamed limbal vessels as part of scleritis. It presents 
with pain, light sensitivity (photophobia), a red eye and may cause loss of vision 
(Table 18.2). The melting of the corneal stroma causes corneal distortion and reduces 
vision. This may progress to globe perforation.2 The slit lamp demonstrates the peripheral 
crescentic thinning of the cornea, the overlying epithelium maybe intact, and the adjacent 
sclera maybe injected (Fig. 18.3).

18.2.2.2 
 Associated Systemic Diseases

Rheumatoid arthritis, systemic lupus erythematosus, Wegener granulomatosis, relapsing 
polychondritis, polyarteritis nodosa, microscopic polyangiitis, and Churg-Strauss syn-
drome have all been associated with peripheral ulcerative keratitis.3,4 As with scleritis, 
rheumatoid arthritis is the most common association. Case series of rheumatoid patients 
with peripheral ulcerative keratitis demonstrate higher mortality rates.
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18.2.2.3 
 Treatment

Peripheral ulcerative keratitis when associated with systemic vasculitis may indicate life-
threatening disease. Treatment is designed to control pain, prevent globe perforation, and 
identify any other organ involvement. Local topical treatment is often inadequate, and treat-
ment usually requires potent systemic immunosuppression. In the setting of rheumatoid 

Table 18.2 Causes of loss of vision in autoimmune disease
Reason Diagnostic clues Example

Refractive 
change

Vision improves looking through a pinhole, or with 
glasses
This is usually a gradual process (weeks to months), 
but patients may become suddenly aware of the 
change when the better eye becomes occluded

Corneal melt 
associated with 
vasculitis

Cataracts Poor red reflex on fundoscopy
Usually a gradual process

Posterior subcapsular 
lens opacities with 
steroid use

Vitreous 
hemorrhage

Loss of vision over minutes to hours
No red reflex on fundoscopy

Many months 
following an ischemic 
retinal vein occlusion

Exudative 
retinal 
detachment

Gradual onset loss of vision
Severe pain with posterior scleritis
Fundoscopy demonstrates the retinal elevations

Posterior scleritis

Retinal vein 
occlusion

Sudden onset
Typical striking fundoscopic appearance with 
multiple retinal hemorrhages

Macular branch 
retinal vein occlusion 
in Behçets disease

Retinal artery 
occlusion

Sudden onset
Superior or inferior field defect in the affected eye
Fundoscopic appearances are subtle
Foveal ‘Cherry red spot’ may be seen

Retinal artery 
occlusion in giant cell 
arteritis

Retinal 
microangiopathy

Maybe asymptomatic
Maybe vague blurring of vision in either eye
Fundoscopy reveals cotton wool spots in the optic disk

Lupus retinopathy

Optic neuritis Pain on eye movements followed by monocular 
visual loss
Red desaturation (reduced color vision)
Relative afferent papillary defect

Multiple sclerosis

Acute ischemic 
optic 
neuropathy

Sudden onset of loss of vision
Very poor visual acuity
Relative afferent papillary defect

Giant cell arteritis

Compressive 
optic neuropa-
thy from orbital 
disease

Gradual onset of loss of vision
Ocular motility may be disturbed causing double 
vision
Proptosis
Relative afferent papillary defect

Thyroid eye disease
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arthritis, high-dose prednisolone with ciclosporin, methotrexate, or azathioprine has been 
tried, reserving pulsed cyclophosphamide for therapeutic failures.5 Perforation may need a 
tectonic corneal graft to maintain the integrity of the globe.6

18.2.3 
 HLA B27 Spondyloarthropathy–Associated Uveitis

18.2.3.1 
 Symptoms and Signs

Anterior uveitis presents with red eye and photophobia. When untreated, the pain can 
become severe and vision can been reduced. A hypopyon (a white fluid level of inflamma-
tory cells and debris) may form in the anterior chamber.7 As the disease evolves, macular 
edema can occur and reduce central vision. All patients presenting with an anterior uveitis 
need a detailed examination of the posterior segment to exclude other inflammatory, infec-
tive, ischemic, or neoplastic processes which may also cause an anterior uveitis.

18.2.3.2 
 Associated Systemic Diseases

The lifetime risk of developing anterior uveitis in a patient who is HLA B*27 positive is 
1%; this rises to 40% in a patient with associated spondyloarthropathy. Anterior uveitis 
affects 30% of patients with ankylosing spondylitis,8 5% of patients with ulcerative colitis 
and is well reported in psoriatic patients and those with reactive arthritis.9,10

18.2.3.3 
 Treatment

Patients usually respond well to a tapering course of topical corticosteroids which need to 
be started early in the disease process to prevent complications. In severe attacks, hourly 
drops of a strong topical steroid such as dexamethasone 0.1% may not be adequate. 

Fig. 18.3 Peripheral 
ulcerative keratitis. The 
corneal thinning is seen as 
the slit beam of light passes 
through the cornea. The 
yellow stain is due to 
pooling of fluorescein dye 
applied during the 
examination
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Subconjunctival steroids will often gain control; it is rare that systemic corticosteroids,11 
orbital floor steroids, or intravitreal steroids are required.

18.2.4 
 Juvenile Idiopathic Arthritis

18.2.4.1 
 Epidemiology

Juvenile idiopathic arthritis (JIA) is the commonest childhood autoimmune disease affect-
ing 1 in 1,000 children. The frequency of associated uveitis varies with subtype, but is 
most severe in young girls with pauciarticular disease with antinuclear antibodies.12

18.2.4.2 
 Symptoms and Signs

Early disease is asymptomatic, with symptoms such as visual loss from cataract, glau-
coma, or band keratopathy (calcium deposition in the cornea) appearing late in the disease. 
This has given rise to a variety of screening protocols for different groups. Ocular compli-
cations maybe prevented by early detection.13

18.2.4.3 
 Treatment

In sight-threatening disease, methotrexate is often used as the first-line disease-modifying 
agent. Biologicals targeting tumor necrosis factor alpha-a (TNF-a, such as etanercept, 
infliximab, and adalimumab), and cytotoxic T-lymphocyte–associated antigen 4 (CTLA-4, 
such as abatacept) have been approved for use by the Food and Drug Administration in the 
USA. Anakinra (targets IL-1), rituximab (targets CD20), and tocilizumab (targets IL-6) 
have also been tried.14

18.3 
 Posterior Segment

The posterior segment of the eye involves the vitreous cavity, retina and retinal vascula-
ture, posterior uveal tract (the choroid), and sclera. The central retinal artery can be con-
sidered as an end artery of the ophthalmic artery; at the optic disk, it splits into four 
branches supplying four quadrants of the inner two-thirds of the retina. The outer third of 
the retina is supplied by the highly vascularized choroid. The choroid is supplied by the 
numerous short ciliary arteries and recurrent branches of the long ciliary arteries. The 
choroid vessels fill hexagonal lobules. If vasculitis affects the short ciliary arteries, this can 
give rise to watershed filling defects seen with fluorescein angiography. Although this sign 
is not always present, it is highly specific for a systemic vasculitis.
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18.3.1 
 Posterior Scleritis

18.3.1.1 
 Symptoms and Signs

Posterior scleritis may present with a white, painful eye. As with anterior scleritis, the hall-
mark is intense pain especially on eye movement. Loss of vision can occur due to exudative 
retinal detachment (Fig. 18.4),15 retinal or choroidal folds, peripheral choroidal detachments 
(causing secondary angle closure glaucoma), subretinal mass lesion (Fig. 18.5), and optic 
nerve involvement. These signs may be identified by detailed anterior and posterior seg-
ment examination by an ophthalmologist, although 15% of patients may have no abnormal 
physical signs. In the absence of other physical signs, the diagnosis rests on the history and 
imaging. B-mode ocular ultrasonography enables visualization of the thickened sclera and 
fluid within the Tenon capsule. It is quick, sensitive, and noninvasive.

Fig. 18.4 Exudative retinal 
detachment (white arrow)

Fig. 18.5 Posterior scleritis 
presenting with a subretinal 
mass (outlined by arrows)
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18.3.1.2 
 Associated Systemic Diseases

The spectrum of associated diseases is similar to that of anterior scleritis: rheumatoid 
arthritis, systemic vasculitis (particularly Wegener granulomatosis16), systemic lupus 
 erythematosis, inflammatory bowel disease, and relapsing polychondritis.17

18.3.1.3 
 Treatment

As with anterior scleritis, if there is no visual threat, the disease and pain may be treated 
with nonsteroidal anti-inflammatory drugs. Immunosuppressive agents are often required 
for unresponsive or sight-threatening diseases, and the same agents are used for anterior 
scleritis. It is important to have considered and excluded other infective or neoplastic 
 disease processes prior to starting immunosuppression.

18.3.2 
 Retinal Vascular Occlusions

Retinal vascular occlusions can affect the arterial or venous system. Retinal artery occlusion 
in the elderly is commonly caused by embolic phenomenon, warranting the same investiga-
tion and treatment as a cerebrovascular accident. Importantly, however, it may also be caused 
by vasculitis, particularly giant cell arteritis, which rapidly progresses to blind both eyes.

When retinal vascular occlusions occur in association with systemic vasculitis, it is not 
certain whether the mechanism is due to the inflammatory process causing occlusion by 
infiltration of the vessel wall, immune complex deposition,18 or other thrombotic conse-
quences of the systemic disease.19,20 With the exception of giant cell arteritis, systemic 
vasculitis–associated retinal vascular occlusions generally occur in a younger age group. It 
is of note that these occlusions are rarely associated with intraocular inflammation, apart 
from the venous occlusions seen in Behçets disease.

18.3.3 
 Retinal Artery Occlusion in Inflammatory Disease

18.3.3.1 
 Symptoms and Signs

Sudden onset monocular blurred vision. Identifying the precise onset of the monocular 
disturbance may be difficult. The affected retinal arterioles are attenuated, and corresponding 
retinal sectors are edematous and look slightly pale in comparison to normal. When  
a central retinal artery is occluded, the entire retina appears pale except the fovea which 
retains its blood supply from the underlying choroid. This gives rise to the foveal “cherry 
red spot” seen in central retinal artery occlusions. The slow movement of individual blood 
cells in the returning retinal venules can be seen.
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18.3.3.2 
 Associated Inflammatory Diseases

All the systemic vasculitides have been associated with retinal arterial disease.21 It is 
important to consider giant cell arteritis, systemic lupus erythematosis, antiphospholipid 
syndrome, scleroderma, and relapsing polychondritis as well as the medium vessel ANCA-
positive vasculitides.

18.3.3.3 
 Treatment

The primary treatment is directed at the underlying inflammatory disease. Giant cell arteri-
tis can rapidly progress to blind both eyes; a high index of suspicion and early treatment 
with high-dose corticosteroids can save sight in this condition.

18.3.4 
 Retinal Vein Occlusion in Inflammatory Disease

18.3.4.1 
 Symptoms and Signs

Sudden onset blurred vision in the affected eye (Table 18.2). Patients are not always aware 
of a monocular disturbance in vision, and precisely identifying the onset of a vein occlu-
sion is not always possible. If there is associated inflammation of the vitreous gel, known 
as a vitritis, then the inflammatory cells can be perceived by the patient; this is not true of 
cells in the anterior chamber. The cells of vitritis are described as floating dots, flies, or 
cobwebs in the visual space called “floaters.” “Floaters” are seen when the vitreous gel 
contains inflammatory cells (vitritis), red blood cells (vitreous hemorrhage), or if the vitre-
ous body detaches from the retina (posterior vitreous detachment) (Table 18.3).

Multiple retinal hemorrhages are seen when vein occlusions occur (Fig. 18.6). These 
hemorrhages are in the territory of the draining venule. They may occupy a small sector 
(branch vein occlusion), the inferior or superior half or the retina (hemi-vein occlusion) or 
all four retinal quadrants (central retinal vein occlusion).

The retinal veins may also be surrounded by a cuff of inflammatory cells, known as 
periphlebitis (Fig. 18.7). Retinal infiltrates may also be seen in Behçets disease (Fig. 18.8).

18.3.4.2 
 Associated Inflammatory Diseases

Behçets disease may present with a retinal vein occlusion and other evidence of intraocular 
inflammation. Antiphospholipid syndrome can cause retinal vein occlusion without any 
intraocular inflammation. Sarcoidosis, inflammatory bowel disease, and seronegative 
arthropathies have all been associated with retinal vein occlusions.
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Table 18.3 Causes of visual floaters
Floater type Cause Example

Posterior vitreous 
detachment

Age-related vitreous degeneration Normal age-related event

Red blood cell in 
the vitreous

New vessel formation (which bleed) 
following an ischemic retinal 
vascular process

Proliferative diabetic retinopathy
Ischemic central retinal vein 
occlusion

White blood cells 
in the vitreous

Vitritis related to a uveitis Posterior uveitis

Retinal pigment 
epithelial cells in 
the vitreous

Retinal tear or retinal detachment 
from traction on the retina

Myopic patients retinal detach-
ments. This is usually unrelated  
to any inflammatory process

Fig. 18.6 A branch retinal 
vein occlusion in a patient 
with Behçets disease. 
Retinal hemorrhages 
(arrowed) surround the 
occluded vein

Fig. 18.7 An area of 
periphlebitis involving a 
vein inferotemporal to the 
optic disk
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18.3.4.3 
 Treatment and Complications

The primary treatment is of the underlying inflammatory disease and the associated throm-
botic tendencies. Patients with retinal vein occlusions can develop a neovascular response 
that may require specific ophthalmic treatment. Iris neovascularization can cause blinding 
and painful glaucoma. Retinal neovascularization can cause bleeding into the vitreous (vit-
reous hemorrhage) which may initially be perceived by the patient as floaters, but soon fills 
the entire vitreous causing loss of vision. Retinal neovascularization may progress and 
cause tractional retinal detachments with loss of vision. The neovascular response occurs 
because of retinal ischemia and may been treated with retinal laser photocoagulation,22 or 
the instillation of triamcinolone or anti-vascular endothelial growth factor (VEGF) which 
can be injected into the vitreous cavity. Macular edema may occur following vein occlusion 
and causes blurring and distortion of central vision. Macular laser, corticosteroids (orally, 
peribulbar or intravitreal), and intravitreal anti-VEGF agents have been used to treat this.

18.3.5 
 Ocular Ischemic Syndrome

Occlusion of the ophthalmic artery or all its branches may result in an ocular ischemic 
syndrome affecting the anterior and posterior segments.

18.3.5.1 
 Symptoms and Signs

Loss of vision occurs from retinal artery under perfusion or retinal ganglion cell death 
from raised intraocular pressure (glaucoma). Pain can be caused by corneal epithelial 

Fig. 18.8 A retinal infiltrate 
(arrowed) in a patient with 
Behçets disease
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blistering (bullae) secondary to glaucoma. The profound ocular ischemia causes an 
aggressive intraocular neovascular response leading to new vessel growth on the iris, 
known as rubeosis. Iris rubeosis may be visualized with slit lamp microscope; if new ves-
sels occlude the trabecular meshwork, the intraocular pressure will rise causing “rubeotic 
glaucoma.”

18.3.5.2 
 Associated Inflammatory Diseases

Large vessel systemic vasculitis such as giant cell arteritis and Takayasu’s arteritis.

18.3.5.3 
 Treatment

The underlying vasculitis should be controlled. Ocular manifestations are difficult to 
manage. Retinal laser photocoagulation and intravitreal anti-VEGF agents have been 
tried to reduce the intraocular neovascular response. When intraocular pressure becomes 
uncontrolled, topical medical therapies are often futile, surgical drainage procedures 
have a high failure rate, and occasionally, destruction of the ciliary body, which pro-
duces aqueous, may be required and in desperate cases, the eye may need to be 
enucleated.

18.3.6 
 Retinal Microangiopathy

18.3.6.1 
 Symptoms and Signs

Retinal microangiopathy rarely produces symptoms, but is an important sign since it often 
indicates a major flare of systemic vasculitis usually with renal and cerebral involvement. 
The hallmark of a retinal microangiopathy is the appearance of multiple cotton wool spots 
which may be seen at the posterior pole near to the optic disk (Fig. 18.9). They represent 
disruption of axonal transport in the retinal ganglion cells and mark the borders of an area 
of inner retinal ischemia.23

18.3.6.2 
 Associated Systemic Diseases

All the systemic vasculitides can present with cotton wool spots. They are commonly seen 
in systemic lupus, and in this situation, they may herald the onset of a life-threatening renal 
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vasculitis. It is important for the ophthalmologist to check the renal function and blood 
pressure and to urgently involve the internist or rheumatologist.

18.3.6.3 
 Treatment

The underlying vasculitis should be controlled. The cotton wool spots themselves do not 
warrant any specific ocular treatment and usually resolve within 6 weeks.

18.3.7 
 Choroidal Infarction

18.3.7.1 
 Symptoms and Signs

Blurred vision in one or both eyes. The fundus examination in the early stages may dem-
onstrate pale areas deep to the retina. Over time these evolve into pigmented and hypopig-
mented scars. Choroidal ischemia can be identified by fluorescein and indocyanine green 
angiography (Fig. 18.10).

18.3.7.2 
 Associated Systemic Diseases

All the systemic vasculitides can produce choroidal infarction.24

Fig. 18.9 Cotton wool spots 
around the optic disk
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18.4 
 Optic Nerve

The optic nerve is the continuation of the retinal ganglion cells passing from the optic disk 
to the optic chiasm. The optic nerve head is supplied by the central retinal artery, the circle 
of Zinn (formed by the choroid and short posterior ciliary arteries), and small vessels of  
the pial plexus of the surrounding meninges.

18.4.1 
 Optic Neuritis in Systemic Vasculitis

18.4.1.1 
 Symptoms and Signs

Optic neuritis causes pain on eye movement. This may precede visual loss by a few days. 
The loss of vision is usually monocular (only one nerve affected) and typically affects the 
central visual field. Blurring of vision may progress over days. Color vision is impaired dur-
ing optic neuritis, and patients may be aware of “red desaturation” in the affected eye. The 
pupil responses may be abnormal: A relative afferent pupil defect (RAPD) may be present. 
Fundoscopy may be entirely normal, or the optic disk may be swollen and hemorrhagic.

Optic neuritis associated with central nervous system demyelination, such as in multiple 
sclerosis, usually follows a benign course with resolution of pain in the first few weeks and 
improvement in visual acuity within 5 weeks without treatment. This is not the case in 
optic neuritis in association with systemic vasculitis where pain or visual loss may be 
unusually severe or prolonged and requires early treatment.

Fig. 18.10 Choroidal 
infarction in vasculitis. In 
this fundus fluorescein 
angiogram, a watershed is 
seen (arrowed) between 
nonperfused and perfused 
choroid
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18.4.1.2 
 Associated Systemic Diseases

Optic neuritis has been described in association with a variety of systemic vasculitides 
including rheumatoid arthritis and Wegener granulomatosis.

18.4.1.3 
 Treatment

These patients require urgent high-dose corticosteroids and/or second-line immunosup-
pressive agents. Prolonged treatment is often required to prevent visual relapse.

18.4.2 
 Acute Ischemic Optic Neuropathy

18.4.2.1 
 Symptoms and Signs

Sudden and profound loss of vision involving the entire visual field (rather than an 
altitudinal hemifield defect seen in non-arteritic disease) is characteristic of a systemic 
vasculitis. Systemic vasculitis may affect multiple different vascular territories simul-
taneously, for example, multiple short posterior ciliary arteries and the central retinal 
artery. The presence of scalp tenderness, headaches, jaw claudication, or proximal 
myalgias is suggestive of giant cell arteritis.25 The optic disk may be pale, swollen, and 
with associated hemorrhage.26 (Fig. 18.11). Color vision is reduced and a RAPD 
present.

Fig. 18.11 Acute ischemic 
optic neuropathy. The optic 
disk is swollen, and nerve 
fiber layer hemorrhages are 
present (arrowed)
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18.4.2.2 
 Associated Systemic Diseases

Systemic vasculitis, particularly giant cell arteritis.

18.4.2.3 
 Treatment

This is directed at the underlying vasculitis. Prompt treatment may prevent progression to 
bilateral blindness.

18.5 
 Orbit

18.5.1 
 Orbital Inflammatory Disease

18.5.1.1 
 Symptoms and Signs

Proptosis occurs when the globe is displaced by mass effect within the orbit. The displace-
ment may be axial (when the mass is behind the globe within the muscle cone of the 
globe), or non-axial (when the mass is “extra-conal”) (Fig. 18.12). Eye movements may be 

Fig. 18.12 A CT scan of 
Wegener granulomatous is 
presenting with an orbital 
mass (arrowed)
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restricted causing double vision. Eye movements can be either painful (e.g., orbital myo-
sitis) or painless (e.g., thyroid eye disease). If the optic nerve becomes compressed, then 
loss of vision occurs, field defects may be documented, color vision reduced, and a RAPD 
present. Visual loss can occur if the cornea is not protected by normal lid closure due to 
proptosis. This is known as exposure keratopathy, the patient may be light sensitive with 
reduced vision, and the eye will be red and proptosed. If there is evidence of visual loss, it 
is important to seek an urgent ophthalmological opinion.

18.5.1.2 
 Associated Systemic Diseases

Thyroid eye disease, Wegener granulomatosis,27 lymphoma,28 sarcoidosis,29 and idiopathic 
orbital inflammatory syndrome.30 Idiopathic orbital inflammatory syndrome can be further 
classified depending on the predominant structure involved, for example, orbital myositis31 
and superior orbital fissure syndrome.

18.5.1.3 
 Treatment

Control of the underlying disease process. If vision is compromised by an optic neuropathy 
or exposure keratopathy, then immunosuppression, orbital radiotherapy, or surgical orbital 
decompression maybe warranted.32 The treatment regime depends on urgency and etiology

18.6 
 The Ocular Effects Drugs Used in Rheumatic and Autoimmune Diseases

Medications used to treat inflammatory disease may have a direct toxic effect on the ocular 
structures. Furthermore, the effect of immunosuppression may increase the risk of oppor-
tunistic infections.

18.6.1 
 Hydroxychloroquine and Retinopathy

Hydroxychloroquine has been associated with a bull’s eye maculopathy, although this is 
rare. One meta-analysis with over 1,800 patients using hydroxychloroquine identified only 
one case of visual loss due to retinopathy.33 It presents with impaired central vision. 
Monocular field testing can demonstrate small scotomas in the central visual field. In the 
late stages, a depigmented ring can be seen on fundoscopy around the fovea. These changes 
are irreversible. Patients can monitor for signs of retinopathy by using an Amsler grid 
which is a grid held at 30 cm; if distortion or missing patches are seen, then an ophthalmic 
review is recommended.34 In the rare instance where a hydroxychloroquine retinopathy is 
identified, treatment should be withdrawn.
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18.6.2 
 Corticosteroids, Cataracts, and Glaucoma

Corticosteroids are associated with cataract formation which can reduce vision. Typically, it is 
the posterior aspect of the lens that opacifies beneath the lens capsule known as a posterior sub-
capsular cataract.35 If visual impairment affects the quality of life, cataract surgery is indicated.

Topical eye preparations containing corticosteroids have been associated with raised 
intraocular pressure in approximately 5% of users.36 Over long periods of time, high 
intraocular pressure may cause a slow progressive optic neuropathy characterized by 
enlargement of the optic disk cup (cupping) and visual field loss known as glaucoma. The 
increased intraocular pressure occurs because of increased resistance through the trabecu-
lar meshwork to the drainage of aqueous humor. Intraocular pressure rises are less com-
mon with oral corticosteroids because aqueous humor production is also reduced.

18.6.3 
 Infectious Uveitis in the Immunosuppressed Patient

The development of intraocular inflammation or uveitis, in an immunosuppressed patient, 
raises the possibility of an infectious uveitis.

18.6.3.1 
 Signs and Symptoms

Patients may present with unilateral or bilateral features including red eye, pain, light sen-
sitivity, floaters, and blurred vision. The immunosuppression may mask the symptoms and 
signs. There may be evidence of sepsis with night sweats and weight loss; there may be an 
obvious portal of entry or stigmata of an infective source such as endocarditis. Frequently, 
however, there are no other systemic features of infection.

Ophthalmic examination may reveal an anterior uveitis, vitritis, retinitis, or choroiditis. 
Certain infections cause particular patterns of infectious uveitis. Cytomegalovirus37 may 
cause a very mild anterior uveitis and slowly progressive retinitis characterized by white 
retinal necrosis with hemorrhage (Fig. 18.13). Mycobacterium tuberculosis38 can cause  
a choroiditis with choroidal granulomas; these are discrete lesions seen deep to the retina 
and have a creamy yellow color (Fig. 18.14).

18.6.3.2 
 Treatment

First, the organism needs to be identified. In the case of viral retinitis, this requires a vitreous 
biopsy in which the viral genome can be identified by amplification using the polymerase 
chain reaction (PCR). Other organisms may be identified indirectly by growth  
from blood cultures or aspirates from infective emboli. Fungi and other organisms may 
occasionally only be isolated by diagnostic vitreous or chorioretinal biopsy. Once the 
infectious agent has been identified, appropriate anti-infective agents can be used.39 For 
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infectious uveitis, this may be delivered orally, intravenously or intravitreally. The embo-
lizing source of the infection will require separate treatment.

18.7 
 New Therapies

18.7.1 
 Etanercept in Uveitis

Etanercept has anecdotally been reported as a cause of uveitis in patients with spondyloar-
thropathies. The temporal association has been identified in a number of case reports;40 
however, case-controlled observational studies on the incidence of uveitis in patients using 
etanercept report conflicting results.41,42

Fig. 18.13 CMV retinitis in 
an immunosuppressed 
patient. White areas of 
retinal necrosis (black 
arrow) are seen with areas of 
retinal hemorrhage (white 
arrow)

Fig. 18.14 Multiple 
tuberculous choroidal 
granulomas. These poorly 
defined creamy yellow 
lesions are in the choroid, 
deep to the retina
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18.7.2 
 Rituximab and Scleritis

Rituximab has been shown to gain control of scleritis refractory to multiple other agents. Case 
reports have described remission in idiopathic, rheumatoid, and Wegener granulomatosis–
associated scleritis.43,44

18.7.3 
 Infliximab and Juvenile Idiopathic Arthritis

A randomized controlled trial comparing infliximab with methotrexate to placebo with 
methotrexate for 14 weeks (until both arms were given methotrexate with infliximab at 
different doses) recruited 122 children with polyarticular JIA previously refractory to 
methotrexate. It demonstrated a higher response rate in the infliximab group at 14 weeks; 
however, the difference was not statistically significant.45

18.7.4 
 Interferon Alpha 2a and Behçet Disease

A case series of 32 patients with severe refractory uveitis reported treatment with subcuta-
neous interferon a2a three times a week. Twenty eight patients responded to the treatment, 
and during follow-up, relapse rate reduced; however, on discontinuing therapy, the relapse 
rate increased.46

18.8 
 Conclusions

Awareness of the painful or blinding complications of autoimmune diseases enables timely 
liaison between the internist and ophthalmologist. Prompt treatment reduces morbidity 
from visual loss, and mortality from systemic consequences of uncontrolled disease. While 
newer biological agents are improving the ability to control disease, systemic immuno-
modulation can itself precipitate unwanted ocular effects.
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Abstract Systemic autoimmune diseases can result in a variety of vascular  abnormalities, 
usually due to either vessel wall inflammation or clotting abnormalities. Acute vascular 
emergencies secondary to these abnormalities commonly occur due to thrombosis with 
subsequent ischemia or infarction, aneurysm formation, or hemorrhage. A range of ves-
sels can be affected depending on the type and severity of the autoimmune disease, and 
patients can present with a range of symptoms to vascular surgeons in the emergency 
setting. Medical management of the underlying systemic disease is the preferred choice 
of treatment in autoimmune vascular emergencies, but life-/limb-threatening ischemia 
or hemorrhage of the cerebrovascular/brachiocephalic, upper limb, renal, gastrointesti-
nal, or lower limb vessels often requires emergency vascular surgery. Traditional open 
vascular surgery is high-risk, especially in this group of patients, and is rapidly being 
replaced by less invasive endovascular procedures, including percutaneous transluminal 
balloon angioplasty/stenting, mechanical thrombectomy, and thrombolysis. Emergency 
endovascular repair of ruptured aneurysms/dissections is now also performed routinely 
in specialist vascular centers. A multidisciplinary team approach is essential in the 
treatment of patients with complex and acute autoimmune diseases and should involve 
 specialist physicians, hematologists, and interventional radiologists as well as vascular 
and  endovascular surgeons.
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19.1  
 Introduction

Acute vascular emergencies associated with autoimmune diseases usually result as a con-
sequence of vessel wall inflammation. They include thrombosis with subsequent ischemia 
or infarction, aneurysm formation, and hemorrhage. A range of target vessels can be 
affected, and patients present with a range of symptoms to vascular surgeons in the emer-
gency setting. In this chapter, we outline the common presenting features of some of these 
conditions and describe the vascular surgical interventions available.

19.2  
 Acute Ischemia of the Lower Limb

Acute limb ischemia is defined by the Trans-Atlantic Inter-Society Consensus (TASC) as 
a sudden decrease or worsening in limb perfusion causing a potential threat to extremity 
viability.1 The two major causes are acute thrombosis and embolus. The development of 
symptoms in acute lower limb ischemia depends on the anatomical localization and extent 
of the lesion. Sudden occlusion of an artery is commonly due to embolic disease but, in the 
patient with vasculitis, can result as a consequence of acute thrombosis. Acute arterial 
thrombosis of the lower limb is a diagnosis that can be made accurately based on clinical 
symptoms and signs. When appropriate, it should be complemented with supplementary 
investigations and, in the emergency setting of lower limb ischemia due to vasculitis, it is 
essential to decide whether treatment should be initiated urgently or whether it is safe to 
delay treatment in order to obtain further anatomical information with a diagnostic 
investigation.

19.2.1  
 Presenting Symptoms and Signs

The symptoms of an acutely ischemic limb can be dramatic and include intense pain, 
 pallor, paresthesia, paralysis, pulselessness and poikilothermia. In less severe cases (usu-
ally as a result of thrombosis of a short segment of vessel with adequate collateral blood 
flow), the patient may have moderate pain and pallor with little deficit of motor or sensory 
nervous function. Intense pain can then develop, followed by paresthesia and numbness 
progressing to a loss of sensation. Light touch and proprioception are often lost first, 
whereas decreased temperature sense and two-point discrimination are late signs. Finally, 
deep pain and pressure senses are lost. An inability to dorsiflex and plantar flex the toes or 
ankle signifies rigidity of the crural muscles (rigor mortis). The ankle-brachial pressure 
index (ABPI), which is a ratio of the ankle and brachial blood pressures, may be mislead-
ing in patients with vasculitis as the arteries may be incompressible giving a falsely high 
pressure at the ankle.
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19.2.2  
 Investigations

If the leg is viable and further investigations are indicated, ultrasound duplex scanning can 
be performed to assess the patency of the larger vessels. Duplex scanning is, however, 
operator dependent and accurate, reliable information on the run-off distal, crural and 
pedal vessels can be difficult to obtain. Contrast-enhanced multi-slice computed-tomography 
(CT) scanning, especially after three-dimensional reconstruction, can provide adequate 
imaging of the large vessels and the distal run-off but can also be hampered by the pres-
ence of highly calcified vessels. Magnetic resonance angiography (MRA), if available in 
the emergency setting, avoids this problem and does not expose the patient to toxic con-
trast agents or radiation.2 Techniques into imaging the perfusion of the ischemic muscle 
with magnetic resonance scans are also under development but further work is needed. 
Intra-arterial digital subtraction angiography (IADSA) with use of contrast, therefore, 
remains the standard for imaging as this provides detailed and selective imaging of affected 
vessels and allows for endovascular procedures to be performed, such as stenting, throm-
bolysis, or suction/aspiration of thrombus.

19.2.3  
 Treatment of Lower Limb Thrombosis

Providing that the limb is viable, catheter-directed intra-arterial thrombolysis (with access 
often gained via the contralateral femoral artery) over a period of hours is the preferred 
mode of treatment for acute thromboses.3 Successful thrombolysis alleviates symptoms, 
lyses the thrombus, provides anatomical information on the run-off vessels and may pre-
vent the need for further surgery, or limit the extent of major surgery required subse-
quently.4 Recombinant tissue-type plasminogen activator (rt-PA), rather than urokinase or 
streptokinase, is currently the preferred thrombolytic agent because of its rapid onset of 
action and reduced allergic side-effect profile. Thrombolysis is associated with a risk of 
hemorrhagic complications, such as stroke, and is contraindicated in patients who have 
had a recent hemorrhagic stroke, recent surgery, or a bleeding diathesis and in patients who 
are pregnant. Other endovascular procedures can also be performed during thrombolysis, 
including suction embolectomy/thrombectomy, transluminal balloon angioplasty, and/or 
stenting of the affected vessel or vessels (see Fig. 19.1). Thrombolysis can also be per-
formed on previous bypass (vein or prosthetic) grafts (see Fig. 19.2).

For thromboses which are not suitable for endovascular procedures (more often these 
are the larger vessels such as the common femoral artery), local thrombo-endarterectomy 
with or without vein patching can be performed via the femoral or popliteal arteries. New 
rotary-type mechanical thrombectomy endovascular devices and stent-grafts are, however, 
being developed for use on these larger vessels, and in specialist vascular units, percutane-
ous thrombectomy is rapidly becoming the first-line treatment for acute thromboses. 
Embolectomy procedures are also performed via the groin and can be carried out under 
local or general anesthesia depending on the patient’s general condition. A Fogarty bal-
loon embolectomy catheter is used to remove the embolus as well as any thrombus which 



318 A.S. Patel and M. Waltham

may have extended either proximally and/or distally. Following adequate revasculariza-
tion, patients may require prophylactic fasciotomies of the lower limb as there is a high 
risk of the development of compartment syndrome after revascularization of the acutely 
ischemic limb.

a b

c d

Fig. 19.1 IADSA of  
a 46-year-old lady 
with anti-
phospholipid 
syndrome showing 
stenosis of the distal 
popliteal artery  
(a, black arrow). 
Note the previous 
stent within the 
proximal section of 
the popliteal artery 
(a and b, white 
arrows). The patient 
was treated with 
intraluminal balloon 
angioplasty of the 
affected segment  
(b, black arrow) 
followed by 
insertion of a stent 
(c, arrow). 
Post-intervention 
angiogram shows 
improved blood 
flow through the 
popliteal artery to 
the distal crural 
vessels
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19.2.4  
 Thromboangitis Obliterans (Buerger’s Disease)

Buerger’s disease is characterized by occlusive disease of small- and medium-sized 
arteries, thrombophlebitis of the superficial or deep vein(s), and Raynaud’s syndrome. 

a b

c

Fig. 19.2 A case of  
a patient with severe 
anti-phospholipid 
syndrome and previous 
multiple stents (which 
subsequently occluded) 
within the right 
superficial femoral 
artery for lower limb 
ischemia. The patient 
underwent an 
emergency femoral-
popliteal bypass 
procedure but was 
re-admitted a few 
months later with acute 
ischemia of the same 
leg. The angiogram  
(a) shows the previous 
occluded stents, but no 
flow within the bypass 
graft. This thrombosis 
was treated with an 
intra-arterial infusion 
of rt-TPA  
(b) shows the 
angiogram after an 
initial rt-PA bolus. 24 h 
later (c), a check 
angiogram confirmed 
successful lysis of the 
thrombus and 
restoration of flow 
within the graft
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Patients usually present with the usual symptoms and signs of arterial occlusive dis-
ease, ranging from progressive intermittent claudication (pain when walking which is 
resolved by rest) to short-distance claudication, rest pain and/or tissue loss (skin ulcer-
ation/gangrene of the digits). It usually occurs in young (usually under the age of 30), 
male patients. Angiography classically reveals a smooth outline of the artery proximal 
to the occlusion in comparison to the irregular appearance of atheromatous lesions. 
Tapering and abrupt occlusion are seen with extensive collateral networks around the 
occlusion which form a corkscrew appearance (see Fig. 19.3).

Open arterial reconstructive surgery can be problematic and of little value in this group 
of patients since the disease is often distal and multifocal. Transluminal angioplasty of the 
anterior tibial or tibioperoneal trunk vessels can be used to improve distal blood flow but 
is limited for patients with rest pain and tissue loss.

19.3  
 Mesenteric Ischemia

Acute mesenteric ischemic, although a rare manifestation of the vasculitides, is a life- 
threatening vascular emergency.5 Mesenteric vascular disease may be arterial or venous. The 
diagnosis can be difficult to make as there is no single clinical feature which can be conclu-
sive. Accurate and early diagnosis, therefore, usually depends on a high index of clinical 
suspicion.

a b

Fig. 19.3 A 24-year-old man with Buerger’s disease and ischemia of the left leg resulting in severe 
claudication. An IADSA shows occlusion of the left superficial femoral artery with an extensive 
collateral network forking a corkscrew appearance (a, arrows). This can clearly be seen on the 
reconstructed images (b, arrow)
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19.3.1  
 History and Examination

The superior mesenteric artery (SMA) is the most common site of thromboembolic or vas-
culitic occlusion. In acute occlusions, the patient complains of sudden and constant, severe 
epigastric or periumbilical pain. This can be associated with vomiting and bloody diarrhea. 
The symptoms of acute mesenteric ischemia are often out of proportion to the clinical signs, 
which are often either lacking or nonspecific. The patient is usually writhing around, unless 
they have generalized peritonitis. The abdomen may be clinically distended without any 
signs of peritonism. The bowel sounds can be absent or normal and a bruit may be heard. 
Clinical features of peritonism (local or generalized guarding with rebound tenderness) are 
an indication of severe and advanced intestinal ischemia and infarction. Acute-on-chronic 
mesenteric ischemia is usually due to thrombosis of the SMA. The patient will usually have 
a history of “mesenteric angina” which manifests as postprandial epigastric or periumbilical 
pain, typically starting 20–30 min after eating, lasting up to 60–90 min. As  
a result of this, they may also have a history of food fear and subsequent weight loss.

19.3.2  
 Investigations

Blood tests in acute mesenteric ischemia may reveal a raised lactate level and a leukocytosis. 
Arterial blood gases may also reveal a marked metabolic acidemia. Ischemic damage to the 
mucosa of the gut may result in loss of the mucosal barrier, and patients may have systemic 
signs of sepsis and multiorgan failure due to translocation of gut bacteria, endotoxins, and 
cytokines. Plain radiographs of the abdomen may reveal nonspecific bowel dilatation, gas in 
the bowel wall, or air in the portal venous system as a late finding. The presence of gas 
bubbles in the mesenteric veins is rare but pathognomic. An erect chest radiograph may 
reveal a pneumoperitoneum. However, plain radiographs are generally not helpful and non-
contrast- and contrast-enhanced CT is more helpful in revealing SMA or superior mesenteric 
vein thrombosis, portal venous gas and/or ischemia of the bowel wall and other organs (such 
as liver and splenic infarcts). Other nonspecific findings include distended, thickened bowel 
and air-fluid levels. The new generation of multi-slice CT scanners can now provide much 
more accurate assessment of the small bowel and mesenteric vessels and can make  
a diagnosis of mesenteric ischemia with 93% and 96% sensitivity and specificity, respec-
tively.6 Mesenteric angiography, where lateral views of the visceral aorta and its branches are 
taken, is the gold standard for confirmation of the diagnosis. Selective angiography of mes-
enteric arteries can also diagnose peripheral splanchnic disease. Mesenteric angiography can 
be used to show intestinal arterial vasospasm as well as confirm the extent of the disease.

19.3.3  
 Surgical Treatment

If there is evidence of peritonitism, the patient should, after initial resuscitation, have an 
emergency laparotomy without mesenteric angiography. Otherwise, mesenteric angiography 
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provides a diagnosis and the option to proceed to treatment in selected cases of subacute 
mesenteric ischemia.7 Percutaneous transluminal angioplasty with stenting is a valuable 
treatment option in selected patients where open bowel surgery is not necessary. Patients who 
present early without any clinical or radiographic features of bowel necrosis or peritonitis 
may also be treated with a trial of thrombolytic therapy for acute thrombotic disease. If emer-
gency laparotomy is required, the degree and extent of bowel viability is assessed – 
 ischemic bowel is dull gray with no peristalsis. Infarcted bowel is purple/black and friable, 
and there are often multiple areas of perforations. In cases of extensive and unreconstructable 
bowel ischemia, there may be insufficient residual bowel to sustain life, and so, no further 
surgical treatment is performed and the patient is treated palliatively. If sufficient bowel 
remains, revascularization may be performed prior to bowel resection. Ischemic bowel is 
resected with the aim of preserving as much bowel as possible to minimize the risk of creat-
ing a short gut syndrome. If arterial reconstruction is planned, this is usually performed 
before any bowel resection is considered because precarious segments of intestine may 
recover, allowing resection of clearly ischemic bowel only. For short, lesions, localized 
thrombo-embolectomy, with or without endarterectomy and vein patching, may be the pro-
cedure of choice. SMA reconstruction can be performed using a bypass graft from the aorta 
to the distal, patent SMA or by implanting the healthy part of the SMA onto the aorta.8 
Generally, prosthetic grafts are avoided, especially if there is bowel perforation, and either 
direct SMA implantation or reversed saphenous vein is used.

If there is a high risk of the patient developing abdominal compartment syndrome after 
revascularization for acute mesenteric ischemia, the abdomen may be left often via a lap-
arostomy while the patient is managed in the intensive care unit. A second-look laparo-
tomy is generally performed 24–48 h after initial surgery where the bowel is re-inspected 
to assess the viability of the marginally perfused areas as well as any anastomosis.

19.4  
 Takayasu’s Arteritis

Takayasu’s disease is a nonspecific inflammatory process of the aorta, the pulmonary arter-
ies, and their major branches. This can result in stenosis or aneurysm formation. Patients 
with aortitis, usually young women, most commonly present as a result of symptoms from 
the thoracic aorta or subclavian arteries but can also present as a result of embolic disease 
to other vessels. Emergencies for vascular surgeons, therefore, include upper/lower limb 
ischemia, mesenteric/renal ischemia, neurological or ocular symptoms, and ruptured aortic 
aneurysms.

19.4.1  
 Signs and Symptoms

Patients with upper limb pathology present with claudication and will describe symptoms 
of pain, numbness, and fatigue resulting from repetitive arm movements and sustained 
arm elevation. Arterial pulses in the affected arm may be diminished, and a bruit may be 
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audible over the subclavian artery. A reduced blood pressure in the affected arm is 
common.

Symptoms from carotid artery disease include headaches, transient visual distur-
bances (such as amaurosis fugax), transient ischemic attacks, or stroke. Symptoms from 
vertebral artery disease or a subclavian artery with a dominant vertebral artery include 
posterior circulation neurological symptoms, including dizziness or syncope. These 
symptoms can be reproduced clinically when the ipsilateral arm is exercised and retro-
grade flow through the vertebral artery to supply the subclavian artery distal to the stenosis 
results in compromised posterior cerebral blood flow – this is called subclavian steal 
syndrome.

Patients with acute renal artery stenosis can present with variable symptoms, including 
flank pain, nausea, vomiting and micro- or macroscopic haematuria. Uncontrolled hyper-
tension may also be a presenting feature,

19.4.2  
 Diagnosis

IADSA is essential in patients with Takayasu’s arteritis, and all the brachiocephalic vessels 
should be imaged. This may reveal a critical stenosis (as well as pre- and post-stenotic 
dilatation of the affected vessel), obstruction and/or aneurysm formation. CT angiography 
is currently the noninvasive investigation of choice and also allows imaging of other 
organs such as the kidneys. Magnetic resonance angiography of the aorta and large arteries 
avoids the risk of arterial puncture and exposure to iodinated contrast or radiation and is 
usually the investigation of choice in young women.

19.4.3  
 Treatment

Although steroids may relieve the early symptoms, they do not treat established occlusive 
lesions. The principles of arterial reconstructive surgery for either thrombotic or embolic 
disease are similar to those for atherosclerotic occlusive disease. Emergency reconstruc-
tive surgery is indicated for patients with cerebral ischemia, severe hypertension as  
a result of coarctation or renal artery stenosis, limb-threatening ischemia, and symptomatic 
aneurysms.

Carotid artery surgery is usually performed for symptomatic cases with a stenosis greater • 
than 70%. Common techniques include resection with vein grafting, aortocarotid or 
carotid-sublclavian bypass rather than subclavian-carotid bypass grafting.
For patients with acute renal artery stenosis, treatment options include percutaneous • 
transluminal angioplasty with or without renal artery stent placement or open aortore-
nal bypass surgery. For patients with symptomatic subclavian artery stenosis, extra-
anatomical bypass surgery such as a carotid-subclavian bypass procedure can be 
performed. The anastomoses are generally made at disease-free sites to minimize future 
risk of aneurysm formation and occlusion. Percutaneous transluminal angioplasty and 
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stenting may be offered as an alternative treatment, but there is a risk of long-term 
 restenosis/occlusion.
The presence of either a symptomatic fusiform aneurysm or any saccular aneurysm is • 
an indication for urgent vascular surgery. The traditional surgical procedure of choice is 
open resection and repair with a prosthetic graft, but this may be superseded by endo-
vascular stent grafting techniques in the very near future.
For aortic regurgitation, valvular surgery with aortic root replacement may be necessary.• 

19.5  
 Periarteritis Nodosa (Polyarteritis)

Periarteritis nodosa (PAN) is an inflammatory disease of small- and medium-sized arteries. 
In addition to the cerebrovascular, renal, and gastrointestinal syndromes associated with 
this condition, inflammatory destruction of the media of affected vessels can also result in 
formation of microaneurysms in these organs. Spontaneous rupture of these aneurysms in 
young men with PAN is not uncommon, and patients may present with severe flank/
abdominal pain or massive gastrointestinal bleeding. Emergency CT angiography or 
IADSA should be performed to locate the source of the bleeding, and percutaneous tran-
scatheter selective embolisation of bleeding microaneurysms can be potentially life-saving 
in this group of patients.

19.5.1  
 Summary

The evolution of endovascular and imaging techniques over the last few decades has 
equipped vascular surgeons with an array of treatment modalities for thrombotic and 
embolic vasculitic diseases. Nevertheless, vascular surgical intervention should be reserved 
for patients with life- or limb-threatening symptoms and medical management remains the 
mainstay of treatment in the majority of patients.

19.6  
 Inflammatory Aortic Aneurysms

Approximately 5–10% of abdominal aortic aneurysms (AAA) are inflammatory. They 
most commonly affect the infrarenal portion of the abdominal aorta. In contrast to athero-
sclerotic aneurysms, inflammatory aneurysms are associated with marked thickening of 
the aneurysm wall, fibrosis of the adjacent retroperitoneum, and adherence of surrounding 
structures to the anterior aneurysm wall.9 Inflammatory aneurysms have been associated 
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with several autoimmune conditions, including Wegener’s granulomatosis, Henoch–
Schonlein purpura, polyarteritis nodosa, and autoimmune thyroid disease.

19.6.1  
 Signs and Symptoms

In contrast to atherosclerotic aneurysms, the majority (80%) of patients with inflammatory 
aneurysms are symptomatic at time of presentation. Localized symptoms include abdomi-
nal and back pain and systemic symptoms such as fever, malaise, and weight loss may also 
be present. Surgical treatment should be expedited in patients presenting with inflamma-
tory aneurysms if the diameter of the aorta is greater than 5.5 cm. In certain cases, smaller 
aneurysms may also be treated as the presence of symptoms may indicate impending rup-
ture. Anterior rupture of an AAA results in free bleeding into the peritoneum, and few 
patients reach hospital alive. Posterior rupture often results in a retroperitoneal hematoma, 
and this group of patients may present with severe abdominal pain and clinical features of 
shock. Other symptoms include lower limb ischemia secondary to hypovolemia or distal 
embolisation and high-output cardiac failure in patients with aortocaval fistulae. Aortocaval 
fistulae and aortoduodenal fistulae (which present as massive catastrophic rectal bleeding) 
are more common in patients with inflammatory aneurysms.

19.6.2  
 Investigations

Blood tests in patients with inflammatory aneurysms may reveal features of systemic 
inflammation with raised C-reactive protein (CRP) and/or erythrocyte sedimentation rate 
(ESR) levels. Contrast-enhanced CT scans will reveal the aneurysm with a thickened  aortic 
wall and surrounding periaortic inflammation and fibrosis.

19.6.3  
 Treatment

Open surgical repair of inflammatory aneurysms was first attempted in the 1970s.10 Surgical 
repair is particularly challenging as a result of heavy adhesions between the aneurysm and 
the duodenum, inferior vena cava and ureters. Studies have shown that inflammatory aneu-
rysms can be treated equally as effectively with endovascular stent grafting.11 With this 
technique, the aorta is accessed via the common femoral arteries, which are exposed surgi-
cally and the endovascular stent graft is deployed under radiological guidance within  
the aorta to exclude the aneurysm from the circulation. The majority of specialist 
vascular centers now offer emergency endovascular aneurysm repair (EVAR) for ruptured 
aneurysms/dissections (Fig. 19.4).
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19.7  
 Venous Thrombosis

Patients with autoimmune diseases, particularly anti-phospholipid syndrome and systemic 
lupus erythematous, are at increased risk of venous thrombosis as a result of hypercoagu-
lability. Deep venous thrombosis (DVT) is a serious and potentially life-threatening condi-
tion that can lead to sudden death as a result of pulmonary embolism. The long-term 
sequelae of venous thrombosis can include the development of a post-thrombotic limb in 

a

b c

Fig. 19.4 A 56-year-old 
patient admitted with sudden 
onset chest and back pain.  
A CT angiogram (a) showed 
intramural hematoma within 
the descending thoracic aorta 
which required emergency 
endovascular surgery. An 
IADSA (b) taken during the 
procedure confirmed the 
lesion (arrow). An 
endovascular stent graft  
(c) was successfully 
deployed into the thoracic 
aorta to seal the “primary 
tear”
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23–60% of patients, resulting in significant morbidity.12 The most common location of  
a DVT is the lower leg in the distribution of the popliteal and crural veins. However, in 
patients with autoimmune diseases, other less common sites of venous thromboses also 
include the more proximal iliofemoral, iliocaval, or axillary veins. There is a higher risk of 
pulmonary embolism with more proximal thromboses.

19.7.1  
 Symptoms and Signs

The patient will usually present with pain and swelling of the affected limb. The clinical 
features may include calf tenderness, edema, visible dilated superficial veins and rubor. 
These may be associated with a low-grade pyrexia. In cases of a more proximal  
(e.g., iliofemoral) thrombosis which extends into the inferior vena cava, the patient may 
have severe groin pain, dilated superficial veins visible over the anterior abdominal wall 
and marked swelling of the entire limb. As a result of increased compartmental pressure, 
impaired tissue perfusion may result in phlegmasia cerulea dolens. This can be mistaken 
for acute arterial ischemia. Patients with subclavian-axillary vein thromboses present 
with similar symptoms of upper limb swelling, pain, venous engorgement and mild 
cyanosis.

19.7.2  
 Investigations

The investigation of choice for a definitive diagnosis is venous duplex ultrasonography. 
Other imaging modalities include contrast-enhanced venous-phase CT angiography or 
venography in cases where interventional treatment is planned (see below).

19.7.3  
 Treatment

The majority of DVTs are treated with low-molecular-weight heparin followed by oral 
anticoagulation, limb elevation and compression. However, in selected cases (e.g., a fresh 
thrombus in a young patient presenting with phlegmasia), more aggressive surgical options 
should be considered. These include open thrombectomy or percutaneous catheter-directed 
thrombectomy with or without thrombolysis (Fig. 19.5). Open surgical thrombectomy 
 usually requires general anesthesia. After exposure of the femoral vein, a venous Fogarty 
catheter is introduced into the iliac vein and the thrombus is removed. Endovascular 
options, which can be performed under local anesthesia, include catheter-directed throm-
bolysis or percutaneous mechanical thrombectomy (which also reduces the dose of throm-
bolytic drug required to lyse the clot). If an iliac vein stenosis is uncovered on completion 
venography, a self-expanding stent can be also be deployed. For most patients suitable for 
intervention, percutaneous techniques are usually first choice13, whereas open surgical 
thrombectomy is usually considered in those where thrombolysis is contraindicated. 
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In subclavian-axillary vein thrombosis, catheter-directed thrombolysis can be an effective 
first-line treatment in selected cases and, if successful, can prevent the disabling post-
phlebitic consequences of subclavian-axillary vein thromboses that can be treated with 
oral anticoagulation only.

a

b

Fig. 19.5 A case of a 68-year-old lady with anti-phospholipid syndrome presenting with an acutely 
cold, swollen right leg with marked edema. A diagnosis of phlegmasia cerulea dolens secondary 
to a massive iliofemoral DVT was made and emergency venography was subsequently performed. 
This confirmed a DVT, with extensive thrombus within the right common and external iliac veins 
extending into the inferior vena cava (a). The patient underwent percutaneous mechanical throm-
bectomy followed by catheter-directed thrombolysis for 24 h. A check angiogram confirmed lysis 
of the thrombus (b) and her symptoms subsequently resolved
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19.7.4  
 Superficial Thrombophlebitis

Superficial thrombosis or thrombophlebitis is an inflammatory reaction as a result of 
thrombosis of a superficial vein and may present as an emergency to the vascular surgeon. 
It is associated with autoimmune conditions including anti-phospholipid syndrome, SLE, 
polyarteritis nodosa, and Buerger’s disease. The patient presents with tenderness and red-
ness along the course of a superficial vein. Intermittent bleeding may occur if the inflam-
mation extends through the vein wall. Venous duplex ultrasonography can confirm the 
diagnosis and should be repeated to ensure that the disease is not migrating into the deep 
venous system as this can have severe consequences as a result of pulmonary embolus. 
Leg elevation and compression, low-molecular-weight heparins, and non-steroidal anti-
inflammatory drugs are the most effective current therapeutic options for superficial 
thrombrophlebitis.14 For severe cases not responding to these treatments, emergency surgi-
cal ligation of the affected vein under general anesthesia may be required.

19.8  
 Conclusion

Systemic autoimmune diseases can cause a variety of vascular abnormalities, usually as  
a result of either vessel wall inflammation or clotting abnormalities. Acute emergencies 
secondary to these abnormalities are commonly due to thrombosis, aneurysm formation, 
or hemorrhage. There are a plethora of emergency presentations depending on the vessel(s) 
affected as well as the severity of the underlying disease. Medical management of the 
systemic disease is the preferred treatment in this group of patients and can prevent the 
need for emergency surgery. However, when life or limb is threatened, emergency vascular 
surgery is often necessary. Arterial and venous occlusive or hemorrhagic lesions can be 
treated by vascular surgeons with traditional open surgery along with aggressive control of 
the underlying systemic disease by specialist physicians. More recently, with improved 
imaging modalities and modern endovascular techniques, major open vascular reconstruc-
tive surgery can be avoided with the goal of reducing trauma and morbidity and improving 
outcomes in this high-risk group of patients.
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Abstract Systemic autoimmune diseases (SAD) are complex conditions with the  potential 
for severe multiorgan involvement. Many patients are young women, thus potentially 
subject to one or more pregnancies during the course of their disease. An integrated multi-
disciplinary approach is essential in order to assure a correct diagnosis and management of 
pregnancy complications in this group of women.

Keywords Antiphospholipid syndrome • Miscarriage • Preeclampsia • Pregnancy • 
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Systemic autoimmune diseases (SAD) are complex conditions with the potential for severe 
multiorgan involvement. Many patients are young women, thus potentially subject to one 
or more pregnancies during the course of their disease. The old classical dogma stating that 
pregnancy was usually contraindicated in women with SAD is fortunately obsolete, for 
most of these patients can complete successful pregnancies. However, the chance for seri-
ous complications is not negligible (Table 20.1).

Systemic lupus erythematosus (SLE) may flare,1 residual renal impairment may worsen2 
and there is a risk of suffering hypertension or preeclampsia, thrombosis, miscarriage, and 
growth restriction and prematurity.3 Recent data from a national study in the US confirm 
these fears.4 It identified 13,555 deliveries between 2000 and 2003, in women with a diag-
nosis of SLE at discharge. Women with a diagnosis of lupus were more likely to suffer 
from pregestational diabetes mellitus, hypertension, pulmonary hypertension (PH), renal 
failure, and thrombophilia. The chance of suffering pregnancy complications was two- to 
fourfold higher: preeclampsia happened in 22.5% of women with lupus vs. 7.6% in the 
general population, preterm labor in 20.8% vs. 8.1%, and intrauterine growth restriction in 
5.6% vs. 1.5%, respectively. Moreover, medical complications such as stroke, pulmonary 
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embolus, deep vein thrombosis, major infections, bleeding, and thrombocytopenia were 
two to eight times more frequent among women with SLE.

Seventy six percent of the 63 women from the LUMINA cohort who became pregnant 
during the follow-up presented complications.5 Moreover, these authors reported a signifi-
cant, albeit modest, increase in irreversible damage postpartum, which was especially 
determined by disease activity and the presence of damage before conception. However, 
treatment-related variables were not entered in the model. In other studies, corticosteroid 
use, as well as disease activity, has been associated with prematurity and general adverse 
pregnancy outcome.6,7

Antiphospholipid syndrome (APS) has been associated with a wide range of potential 
pregnancy complications, including miscarriage, fetal death, intrauterine growth restric-
tion, prematurity, and preeclampsia.8 A recent large population-based study showed that 
women with positive antiphospholipid antibodies (aPL) had an increased risk of preec-
lampsia/eclampsia (OR 2.93) and placental insufficiency (OR 4.58). The risk increased 
further in those aPL-positive women with a concomitant diagnosis of SLE.9

Compared with SLE and APS, systemic sclerosis has a lower incidence and a higher 
mean age of onset, around the early 40s.10 Nonetheless, women with systemic sclerosis, 
particularly those with early-onset disease, may face the possibility of pregnancy. Common 
manifestations, such as Raynaud’s and gastroesophageal reflux, may be affected by preg-
nancy (improving or worsening, respectively) without a critical influence on its course. This 
is not the case of major organ involvement, particularly renal and cardiopulmonary. 
Scleroderma renal crisis is a dreadful complication of systemic sclerosis with a grim prog-
nosis. Maternal cardiorespiratory overload is the rule in normal pregnancy, especially in the 
last trimester and delivery, and, in women with significant arterial pulmonary hypertension 

Table 20.1 Potential pregnancy complications of systemic autoimmune diseases

Systemic lupus erythematosus Lupus flare
Worsening organ damage
Hypertension
Preeclampsia
Miscarriage
Fetal loss
Prematurity

Antiphospholipid syndrome Thrombosis
Preeclampsia
Miscarriage
Fetal loss
Intrauterine growth restriction
Prematurity

Systemic sclerosis Worsening gastroesophageal reflux
Scleroderma renal crisis
Heart failure in women with pulmonary 
hypertension
Respiratory insufficiency in women with 
interstitial lung disease
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or restrictive lung disease, may lead to life-threatening situations.11 Moreover, in a recent 
population-based survey of around 14,000,000 obstetric hospitalizations, the 695 women 
with systemic sclerosis had an increased risk of having suffered hypertensive disorders 
(OR 3.95) and intrauterine growth restriction (OR 3.67).12 However, preeclampsia has not 
been a significant problem in most cohorts of pregnant women with scleroderma.10

20.1  
 High-Risk Pregnancy Situations

20.1.1  
 Lupus Flare

Whether pregnancy increases lupus activity has been a question of debate for years. Now, 
it is generally agreed that SLE is more likely to flare in unselected women.1,13 However, 
women with lupus in longstanding remission are much more likely to complete uneventful 
pregnancies from a lupus point of view.14,15 Data from the Hopkins Lupus Cohort showed 
an increased chance for developing lupus nephritis;16 however, flares during pregnancy are 
not usually severe.1

One of the recently identified factors that increases the risk for lupus flares during preg-
nancy is hydroxychloroquine discontinuation. In a small randomized controlled trial, Levy 
et al. showed that women taking hydroxychloroquine during pregnancy had lower activity 
scores and lower doses of prednisone at delivery.17 Clowse et al. obtained similar results in 
a prospective cohort study, in which women not taking hydroxychloroquine, and, specially, 
those who had withdrawn it, had more flares, higher activity scores, and needed higher 
doses of prednisone.18

Lupus flares are also a problem for the baby. The impact of lupus activity on pregnancy 
outcome has been recently addressed.19 Women with high lupus activity during pregnancy 
had a higher chance of miscarriage, prematurity, and perinatal death. In addition, increasing 
doses of prednisone used to treat flares may contribute to complications, and many other 
drugs are contraindicated during this period (see below), making treatment much more 
problematic.

Clinical and immunological features of lupus activity may be difficult to recognize dur-
ing pregnancy. Fatigue and mild arthralgia are common among normal pregnant women. 
Edema normally appears during the last phases of pregnancy and, if symmetrical and with-
out accompanying hypertension or proteinuria, is not a warning sign. Mild anemia and 
thrombocytopenia are also common in pregnant women. Lupus activity scales specific for 
pregnancy have been established;20,21 however, experienced clinical judgment is the best 
way to evaluate lupus activity during pregnancy in daily practice.

20.1.2  
 Lupus Nephritis

Lupus nephritis is a clinical challenge, especially during pregnancy. The risk of suffering 
a renal flare seems variable, particularly related to SLE status at the time of conception and 
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the history of previous renal involvement. Therefore, patients with recent active nephritis 
are at the highest risk, while those in longstanding remission with no past kidney disease 
are at the lowest.2

A second important point is the recognition of renal activity during pregnancy. Urinary 
protein excretion normally rises during pregnancy in women with residual proteinuria, 
thus not always reflecting active disease.2 Complement levels normally increase during 
pregnancy, thus limiting their utility as markers of active lupus. Proteinuria, hypertension, 
and decline in renal function can also be seen in preeclampsia. In fact, the differential 
diagnosis between these two conditions is difficult, as both conditions can coexist. Women 
with renal disease are at a higher risk for hypertensive complications during pregnancy.22 
Rising uric acid levels point to preeclampsia while the presence of hematuria and/or 
 cellular casts, extrarenal activity, rising anti-DNA antibody levels, and falling complement 
levels (even within normal limits for non-pregnant patients) point to lupus nephritis.22 
Supporting therapy and labor induction in severe cases is commonly indicated.

Management of active lupus nephritis is also conflicting during pregnancy. Most immu-
nosuppressive drugs, with the exception of azathioprine and cyclosporin, are contraindi-
cated during pregnancy,23 making it difficult to treat proliferative forms. Antiproteinuric 
drugs such as angiotensin-converting enzyme inhibitors and angiotensin receptor antago-
nists can neither be employed during the full course of pregnancy due to the risk of renal 
failure and oligoamnios, as well as reported congenital malformations in babies born to 
women receiving angiotensin-converting enzyme inhibitors during the first trimester of 
pregnancy.2,24 Thus, pulse steroids followed by a combination of prednisone (aiming for  
a rapid reduction to maintenance doses <7.5 mg/day), hydroxychloroquine, and azathio-
prine are the usual therapy.3 Intravenous immunoglobulins can be safely used in pregnant 
women23 and are thus an option in active cases in order to buy time before labor induction 
can be performed.

The last issue is the impact of renal disease on pregnancy outcome. A recent study from 
the Toronto Lupus Cohort compared the course of 81 women with lupus renal involve-
ment, suffered within 6 months preconception and delivery, and 112 without.25 They found 
a significant increase in the frequency of hypertension and a lower mean weight at birth in 
the group of patients with renal disease. On the other hand, complications such as preec-
lampsia or perinatal death were infrequent in both groups. A live baby was the result of 
almost 60% of pregnancies overall, without significant differences between women with 
or without nephritis.

However, other studies have shown a higher impact of renal disease on pregnancy out-
come. A small retrospective study from Saudi Arabia found a significantly higher frequency 
of pregnancy complications among those women with active lupus nephritis, as compared 
with those in remission (fetal loss 52% vs. 30%, complicated premature deliveries, 36% vs. 
16%, respectively).26 An observational study by Imbasciati et al., including 113 pregnancies 
in 81 women with lupus renal disease, identified hypocomplementemia and the combined 
variable proteinuria >1 gr/day or glomerular filtration rate below ml/min/1.73 m2 as inde-
pendent predictors of adverse fetal or maternal outcomes.27 Of note, treatment with low-
dose aspirin was associated with an improvement of pregnancy outcome in this series.  
A recent review by Germain and Nelson-Piercy identified women with baseline serum crea-
tinine levels higher than 2.5–2.8 mg/dl (220–250 mmol/l) as those most likely to suffer 
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postpartum renal function decline as well as complications during pregnancy.28 A recently 
published systematic review and meta-analysis found that lupus women with past nephritis 
or active nephritis were more likely to suffer hypertension and prematurity.29 In addition, 
those with a history of nephritis also had a higher risk for preeclampsia.29

In view of these data, lupus renal disease does not generally preclude pregnancy. 
However, women with either active disease or established severe renal impairment and/or 
proteinuria should be monitored with vigilance, in view of the increased risk of both mater-
nal and fetal complications. Low-dose aspirin is useful in these patients, including its 
effect in preventing preeclampsia in high-risk pregnancies (see below).

20.1.3  
 Preeclampsia

Apart from renal disease, a recent systematic review has identified several predictors of 
preeclampsia, such as a previous history of preeclampsia (odds ratio 7.19) and the pres-
ence of APS (odds ratio 9.72).30 Preeclampsia has no effective therapy other than delivery. 
Thus, prevention is the main goal. A recent meta-analysis has shown a statistically signifi-
cant reduction in the frequency of pregnancy complications among women at high risk for 
preeclampsia who took low-dose aspirin.31 Recurrent preeclampsia, preterm delivery 
before 34 weeks, perinatal death, small babies at birth, and any serious adverse outcome 
were all significantly reduced by around 10%. Extrapolating these data, treatment with 
low-dose aspirin during pregnancy would be indicated in women with SAD with aPL, 
 history of preeclampsia, hypertension, and/or renal disease.

20.1.4  
 Antiphospholipid Syndrome

The presence of aPL is one of the most important predictors of adverse pregnancy out-
come, both in women with and without SLE. A recent survey of 141,286 women deliver-
ing in Florida in 2001 found positivity for aPL in 88 of them.9 This subgroup was more 
likely to have preeclampsia/eclampsia, placental insufficiency, and a longer duration of 
admission. Similar data were obtained in a Japanese study, in which women with positive 
aPL were at a higher risk for hypertension, preeclampsia, fetal death, growth restriction, 
and prematurity.32 Combined positivity for both anticardiolipin antibodies (aCL) and lupus 
anticoagulant (LA) multiplied the risk. Triple aPL positivity (LA plus aCL plus anti-b2-
glycoprotein I) was also associated with prematurity and lower birth weight in a Italian 
study,33 as was the history of maternal thrombosis. In keeping with these data, a recent 
study from London also showed a worse obstetric profile in women with previous throm-
bosis.34 Thus, aPL positivity is a risk marker for pregnancy complications, this risk being 
modulated by both immunological (the more number of positive aPL, the worst) and clinical 
profiles (women with previous thrombosis are at the highest risk).

Severe preeclampsia complicated by HELLP syndrome (hemolysis, elevated liver 
enzymes, low platelets) may occasionally develop in pregnant women with APS. A recent 
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retrospective series of 16 cases (14 during pregnancy, 2 postpartum) showed a high rate of 
fetal death: The baby died in 6 out of 14 episodes of HELLP starting in the second or third 
trimesters.35 Therapy with low-dose aspirin and low-molecular-weight heparin substan-
tially decreased the risk of HELLP in subsequent pregnancies. However, HELLP recurred 
in one woman fully treated. Thus, close monitoring should be performed in all cases.

Low-dose aspirin should be taken by all women with aPL in order to decrease the risk 
of miscarriage36 and preeclampsia.31,36 Preconceptional treatment has improved results in 
some series.37 Since warfarin is contraindicated during organogenesis and complicated to 
use afterward, due to an increased risk of fetal bleeding,23 full antithrombotic-dose heparin, 
preferably low molecular weight, is given to women with previous thrombosis. For women 
without thrombosis, treatment should be individualized (Table 20.2). There is general 
agreement in treating those with fetal (late) deaths with aspirin plus low-dose heparin, 
although most data for this subgroup come from observational studies.36,38 On the other 
hand, according to some clinical trials, some women suffering early miscarriages only may 
do well with low-dose aspirin alone,36 although current guidelines recommend the univer-
sal combination of aspirin and heparin.38 In all cases, women should be informed of the 
different treatment possibilities and the final option be assumed by the patient, the physi-
cian, and the obstetrician. Adequate postpartum thromboprophylaxis with low-dose, low-
molecular-weight heparin is important in all women with aPL, although the duration is a 
matter of debate. Four to six weeks is the usual recommendation;38 however, a recent 
British consensus document advocates shorter courses.39

20.1.5  
 Neonatal Lupus and Congenital Heart Block

Neonatal lupus (NNL) syndromes is a rare complication affecting children born to mothers 
with lupus, Sjögren’s syndrome, and, even, asymptomatic women, whose most serious 

Table 20.2 Suggested regimens for the treatment of antiphospholipid syndrome in pregnancy

Antiphospholipid syndrome without prior thrombosis
(a)  Recurrent early (pre-embryonic or embryonic) miscarriage
  Low-dose aspirin ALONE OR PLUS:
  LMWH: usual prophylactic doses (e.g., enoxaparin 40 mg/day sc. or dalteparin 5,000 U/day, sc.)
(b)  Fetal death (>10 weeks gestation) or prior early delivery (<34 weeks gestation) due to 

severe preeclampsia or placental insufficiency
  Low-dose aspirin PLUS:
   LMWH: usual prophylactic doses (e.g., enoxaparin 40 mg/day sc. or dalteparin 5,000 U/

day, sc.)

Antiphospholipid syndrome with thrombosis
  Low-dose aspirin PLUS:
   LMWH: usual therapeutic dose (e.g., enoxaparin 1 mg/kg sc. or dalteparin 100 U/kg, sc. 

every 12 h or enoxaparin 1.5 mg/kg/day sc. or dalteparin 200 U/kg/day sc.)
LMWH low-molecular-weight heparin
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form of presentation is congenital heart block (CHB). This syndrome is closely related to 
the presence of maternal anti-Ro and anti-La antibodies. These antibodies gain access to 
the fetal circulation during the active transport of IgG across the placenta that happens 
between the 16th and 30th weeks of gestation. The prevalence of CHB among newborns 
of anti-Ro-positive women with known connective tissue diseases is around 2%.40 
However, this risk increases to 18% in younger siblings of an infant with CHB.41 The 
actual prevalence may be even higher, since incomplete forms of CHB have been described, 
including first-degree heart block that can progress during childhood.41 Most children 
affected with CHB would need a permanent pacemaker, and around 20% may die in the 
perinatal period.41

Serial fetal echocardiograms must be performed between 18 and 28 weeks of preg-
nancy to all women with anti-Ro and/or anti-La antibodies. If a case of incomplete heart 
block, myocarditis, ascites, or hydrops is identified, therapy with fluorinated steroids – 
dexamethasone or betamethasone, which crosses the placental barrier – is recommended 
since there is a chance for reversibility (total or partial).41 Recently, two clinical trials have 
failed to reduce the expected rate of recurrent CHB (20%) in women treated with IVIG 
during pregnancy.42,43 On the other hand, a recent case-control study has suggested a 
 protective effect of hydroxychloroquine on the development of cardiac manifestations in 
children with NNL born to mothers with lupus and anti-Ro/anti-La antibodies.44

Other clinical manifestations, including photosensitive skin rash (Fig. 20.1), hepatitis, 
and thrombocytopenia, are also part of the NNL syndromes spectrum. Unlike CHB, these 
mild forms of NNL disappear as maternal antibodies are cleared from the baby’s 
circulation.41

20.1.6  
 Pulmonary Hypertension

Pulmonary Hypertension (PH) is defined by a resting mean pulmonary artery pressure 
³25 mm/Hg, measured by right heart catheterization.45 Systemic sclerosis is an important 
cause of PH, accounting for most cases of pulmonary arterial hypertension (PAH) second-
ary to connective tissue diseases.46 In addition, patients with systemic sclerosis, SLE, 
inflammatory myopathies, Sjögren’s syndrome and APS, can develop PH secondary to 
interstitial lung disease or chronic thromboembolism.46

The prognosis of PAH has significantly improved with the development of effective 
therapies, including prostacyclin analogues, endothelin-receptor antagonists, phosphodi-
esterase inhibitors, and nitric oxide.47 Unfortunately, endothelin-receptor antagonists are 
contraindicated during pregnancy. Thus, therapy in pregnant women should be based on 
oral sildenafil, intravenous prostacyclin analogues, inhaled iloprost and nitric oxide, as 
well as LMWH, since long-term anticoagulation is recommended in all patients with idio-
pathic and connective tissue disease–related PAH and chronic thromboembolic PH.48

Pregnancy and labor, however, are very high-risk situations for women with PH. 
Pregnancy-related mortality has been estimated to be over 30%.48,49 Thus, experts agree 
that PH should be considered a major contraindication for pregnancy and effective contra-
ception recommended to affected fertile women.48 Pregnancy termination should be 
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discussed if a woman with PH becomes pregnant. However, if the patient decides to go on 
with pregnancy, multidisciplinary management in a center with experience in treating 
patients with PH is warranted. A recent series of nine cases managed in a referral center, 
receiving targeted therapy with combinations of inhaled iloprost, intravenous epopros-
tenol, and oral sildenafil plus prophylactic LMWH, reported nine live babies, all delivered 
between 32 and 37 weeks except for a very premature baby of 26 weeks.50 One mother 
died in the postpartum period. Elective Cesarean section under combined epidural/spinal 
anesthesia is recommended by these authors.50

In summary, PH should be considered a very high-risk condition in pregnant 
women, with high maternal mortality that justifies the contraindication of pregnancy. 
However, if pregnancy occurs and the fully informed woman refuses termination of 
pregnancy, these patients must be managed by a combined team including physicians 
with experience in PH, in a center with fully equipped intensive care and neonatal 

a

b

Fig. 20.1 Typical neonatal 
lupus rash (a), with 
spontaneous resolution 
3 months later (b)
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units. Combined therapy with inhaled iloprost, oral sildenafil, intravenous prostacy-
clin analogues, and LMWH with close monitorization of hemodynamic parameters is 
warranted.48,50

20.1.7  
 Scleroderma Renal Crisis

Scleroderma renal crisis constitutes one of the most feared complications of systemic scle-
rosis, with a high rate of associated progression to end-stage renal disease and mortality.51 
Several clinical and immunological factors help identify scleroderma patients at high risk 
for developing this condition: early (<4 years) diffuse disease, rapid progression of skin 
thickening, presence of pericardial effusion, positivity for anti-RNA polymerase III anti-
bodies, and treatment with high-dose steroids.51 Early and aggressive treatment with ACE 
inhibitors is mandatory.

Should scleroderma renal crisis develop in a pregnant woman, it must be considered  
a medical and obstetric emergency. Differential diagnosis includes severe preeclampsia 
with HELLP syndrome, with whom scleroderma renal crisis shares many features, like 
hypertension and microangiopathic anemia but not liver involvement. Despite formal con-
traindication in pregnancy, therapy with ACE should be instituted early.52 Prematurity is 
almost the rule in this setting, but with adequate management, both mother and child can 
survive.10

Blood pressure should be closely monitored in women with systemic sclerosis and 
high-risk features for scleroderma renal crisis. Likewise, women with early aggressive 
disease should be discouraged from getting pregnant until the disease has stabilized.10  
A previous history of scleroderma renal crisis is not a contraindication for pregnancy, 
provided there is clinical stability and no major organ damage.51

20.2  
 General Management Plan

Adequate pregnancy care of women with connective tissue diseases rests on the three pillars 
of a coordinated medical-obstetrical care, an agreed and well-defined management protocol 
and a good neonatal unit. Preconceptional counseling is essential in order to estimate the 
chance of both fetal and maternal problems and to provide the patient with reliable informa-
tion regarding her specific risk for complications and the expected management plan 
(Tables 20.3 and 20.4). A complete set of autoantibodies should be available before preg-
nancy, including aPL, both aCL and LA, anti-Ro and anti-La antibodies, and, in women 
with systemic sclerosis, anti-RNA polymerase II should be anti-RNA polymerase III anti-
bodies, if available. Women with active disease should delay pregnancy until a quiescent 
phase of the disease, especially those with renal, cardiopulmonary, or neurological involve-
ment, thrombosis. Women with early diffuse scleroderma should also postpone pregnancy 
until the disease has stabilized. Women with a high degree of irreversible damage are more 



340 G. Ruiz-Irastorza and M.A. Khamashta

likely to suffer complications and even further damage during and after pregnancy particu-
larly those with chronic renal, lung, or heart disease. Pregnancy may be contraindicated in 
some situations (Table 20.5).

This is also the time to evaluate the safety of the treatment received by the patient. Most 
forbidden medications can (and should) be stopped at this point and be substituted by 
alternative drugs (Table 20.6). Smoking should be also strongly discouraged.

Women considered to be at high risk should be best managed in a combined medical-
obstetrical clinic throughout the whole pregnancy. The general schedule includes more 
frequent visits as pregnancy progresses. Blood pressure should be measured on each visit, 
but women with hypertension, previous preeclampsia, or past or present renal involvement 
should also ideally provide additional home measurements. Likewise, regular urine analy-
sis is essential to detect proteinuria, which could be the first sign of impending preeclamp-
sia or renal lupus flare.

Table 20.3 Preconceptional visit checklist

Age?
Any previous pregnancy?
Previous pregnancy complications?
Presence of severe irreversible organ damage?
History of renal, heart, or lung disease?
Recent or current lupus activity?
Presence of antiphospholipid antibodies/syndrome?
Recent thrombosis?
Early (<4 years) diffuse systemic sclerosis?
Positivity of anti-Ro/anti-La?
Current treatment: any “forbidden” drugs?
Smoking?

Table 20.4 High-risk features for pregnancy in women with systemic autoimmune diseases

Previous poor obstetric history
Lupus nephritis
Renal failure
Heart failure
Pulmonary hypertension
Interstitial lung disease
Active disease
Early (<4 years) diffuse systemic sclerosis
Systemic sclerosis with pericardial effusion
High degree of irreversible organ damage
High-dose steroid therapy
Presence of antiphospholipid antibodies/syndrome
Presence of anti-Ro/La antibodies
Multiple pregnancy
Age over 40 years
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Table 20.5 Contraindications to pregnancy in women with systemic autoimmune diseases

Severe pulmonary hypertension (estimated systolic PAP > 50 mmHg or symptomatic)
Severe restrictive lung disease (FVC < 1 l)
Heart failure
Chronic renal failure (Cr ³ 3 mg/dl)
Previous severe preeclampsia or HELLP despite therapy with aspirin and heparin
Stroke within the previous 6 months
Severe lupus flare within the previous 6 months
Early (<4 years) active diffuse systemic sclerosis

PAP pulmonary arterial pressure, FVC forced vital capacity

Doppler studies of the placental vessels are very useful to estimate placental function 
and to predict the occurrence of complications such as preeclampsia and fetal distress. 
Uterine Doppler studies are recommended in women at high risk for preeclampsia (those 
with aPL, renal disease, hypertension, previous preeclampsia, multiple pregnancy, and age 
over 40), first done around the 20th week and repeated 4 weeks later if abnormal. Umbilical 

Table 20.6 Summary of drugs permitted and contraindicated during pregnancy
Permitted Contraindicated

Immunosuppressive drugs
Azathioprinea Cyclophosphamide
Cyclosporine Methotrexate

Mycophenolate mofetil

Corticosteroids
Prednisone/prednisolonea Dexamethasoneb

Methyl-prednisolone

Antimalarials
Hydroxychloroquinea

Chloroquinea

Antihypertensive drugs
Methyl-dopaa ACE inhibitorsa

Labetalola Angiotensin receptor antagonists
Nifedipinea Diuretics

Anticoagulant and antiaggregant drugs
Heparin and LMWHa Warfarina

Aspirin (low dose)a

Other
Immunoglobulinsa NSAIDs (third trimester)
Vitamin Da

Sildenafil Bosentan
ACE angiotensin-converting enzyme, LMWH low-molecular-weight heparins, NSAIDs nonsteroidal 
anti-inflammatory drugs
aDrugs allowed during breast feeding
bExcept for in utero treatment of fetal myocarditis, hydrops fetalis, or immature babies
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Doppler ultrasound after the 24th week may show absent or even reverse diastolic flow, a 
sign of impending placental insufficiency and fetal distress. The finding of abnormal 
Doppler studies is considered an adverse prognostic sign that increases the risk of adverse 
outcomes. On the other hand, the negative predictive value of this test is higher as repeated 
normal results are associated with very low frequency of obstetric complications.53,54 
Repeated ultrasound examination of baby’s heart is needed between the 18th and 28th 
weeks when the mother is anti-Ro and/or anti-La positive in order to detect congenital 
heart block.41

The postpartum period should be considered high risk for women with SLE and APS, 
with several possible complications such as, lupus flares and thrombosis. A close surveil-
lance within the first 4 weeks after delivery is thus warranted.
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Abstract Viral-associated autoimmune syndromes are usually encountered during the acute 
and/or chronic phase of viral infections due to hepatitis B virus (HBV), hepatitis C virus 
(HCV), or human immunodeficiency virus (HIV). The management of these autoimmune 
manifestations with antirheumatic drugs could lead in certain situations to exacerbation or 
worsening of the underlying viral infection with potentially harmful effects to the host. In 
most cases, therapeutic approaches combining immunosuppressive with antiviral agents are 
needed for the better management of these difficult-to-treat patients. In this chapter, recent 
advances in the treatment of viral-associated autoimmune diseases are presented.

Key Words Arthritis • Autoimmune diseases • Hepatitis B virus • Hepatitis C virus • 
Human immunodeficiency virus • Sjögren’s Syndrome • Vasculitis

21.1  
 Introduction

Viruses have been implicated for a long time in the pathogenesis of various organ-specific 
(such as thyroiditis, diabetes mellitus type I) or systemic (systemic lupus erythematosus – 
SLE, Sjögren’s syndrome, vasculitides) autoimmune diseases.1 Their role as triggering 
factors and/or causative agents of autoimmune diseases has been suggested from animal 
studies as well as from epidemiological and clinical studies in human autoimmune dis-
eases. Despite the abundance of data implicating viruses in autoimmunity, only in a few 
clinical settings, their pathogenetic role has been unequivocally proven.

The most common viruses associated with the development of autoimmune manifesta-
tions include the hepatitis B virus (HBV), the hepatitis C virus (HCV) and the human 
immunodeficiency virus (HIV).2
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Autoimmune syndromes can arise either during the acute or chronic phase of a viral 
infection. The management of viral-related autoimmune diseases is complicated by the 
need to strike a balance between the beneficial effect of immunosuppressive therapies on 
the underlying autoimmune disease and their detrimental effect on viral replication in tar-
get organs (i.e., liver for chronic hepatitis B, immune system in HIV).2 In this chapter, the 
treatment of the most common virus-associated autoimmune syndromes, including clinical 
situations with organ- or life-threatening complications, is reviewed.

21.2  
 Hepatitis B Virus Infection

Autoimmune manifestations in HBV-infected patients can occur either during the acute or 
chronic phase of the infection.3

21.2.1  
 HBV-Related Serum Sickness-Like Syndrome

A proportion of patients with acute hepatitis B (5–15%) can present with an immune 
 complex–mediated serum sickness–like syndrome, manifesting by fever, poly-arthralgias/
arthritis of the small joints, or more rarely with a small-vessel vasculitis affecting mainly 
the skin (presenting with an urticarial, petechial, or purpuric rash).4,5 Typically, the clinical 
manifestations are present during the pre-icteric phase of acute hepatitis B, lasting a few 
weeks and resolving spontaneously with the appearance of jaundice.

Immune complexes containing hepatitis B surface antigen (HBsAg) and antibodies 
against HBsAg (anti-HBs) which are deposited in synovial tissues and vessel walls are 
considered to play a pathogenetic role in this inflammatory process.

Nonspecific serological findings during this period can cause diagnostic confusion 
including the frequent presence of rheumatoid factor (RF) and low complement levels (C3 
and C4).4 A high clinical suspicion should direct the search for an underlying acute HBV 
infection in such cases based on the findings of elevated aminotransferases (AST/ALT) in 
the majority of cases. The serological findings are typical of acute hepatitis B with positive 
HBsAg and high-titer IgM antibodies against the core antigen (IgM anti-HBc). HBV DNA 
can be positive, although its absence does not exclude the possibility of acute hepatitis B, 
since in certain cases, a vigorous host immune response can lead to early viral clearance at 
the expense of severe hepatocellular injury manifested by highly elevated levels of amin-
otransferases and even hepatic failure.

Typically, the skin and joint manifestations of HBV-associated serum sickness–like 
syndrome last 2–3 weeks and subside with the appearance of jaundice.4 Given the transient 
nature and favorable outcome of this syndrome, no specific immunosuppressive therapy is 
required. Furthermore, according to the most recent guidelines, there is no need for antivi-
ral treatment in such patients since the majority of adult patients recover spontaneously 
(>95%).6,7 Only for patients with fulminant hepatitis B or protracted disease, oral antiviral 
therapy with oral nucleoside or nucleotide analogues may be indicated. The choice of a 
specific agent should take into account HBV DNA levels, other comorbidities (i.e., renal 
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dysfunction), and the rapidity of onset of action of the different antiviral agents. The pre-
ferred approach should be decided in consultation with an expert in the treatment of HBV 
infection (hepatologist).

21.2.2  
 HBV-Related Polyarteritis Nodosa

21.2.2.1  
 Clinical Manifestations and Laboratory Findings

Polyarteritis nodosa (PAN) is the prototype and best studied virus-associated vasculitic syn-
drome so far.8 Initially HBV was considered as the most common etiologic factor for PAN, 
with studies from France in the 1970s showing a prevalence of HBV infection reaching almost 
40% among patients with newly diagnosed PAN. The development of vaccines against HBV 
and their administration to people at risk may explain the dramatic decrease of the number of 
new cases in the same patient population (<20%) while studies from other areas of the world 
have shown a much lower prevalence of HBV infection among PAN patients (<10%).9

HBV-associated PAN usually appears during the acute or early chronic phase of HBV 
infection and is characterized by segmental inflammation of predominantly medium-sized 
vessels (mainly arteries).9,10 An immune complex–mediated inflammatory process, similar 
to the “serum sickness–like” syndrome described in the pre-icteric phase of acute hepatitis 
B, with deposition of HBsAg, complement, and immunoglobulins in vessel walls, is the 
presumed pathogenetic mechanism. It is still unclear why in certain cases after acute hepa-
titis B, a small-vessel vasculitis with predominant skin involvement develops while in 
other cases, medium size vasculitis predominates.

The clinical manifestations of HBV-associated PAN reflect the multisystemic nature of 
the disease.9,10 These include constitutional symptoms like weight loss, fever, arthralgias/
myalgias, or symptoms attributed to the specific organ involvement such as peripheral neu-
ropathy (mononeuritis multiplex or peripheral polyneuropathy), gastrointestinal (abdominal 
ischemia), or renal (hypertension, renal failure) involvement. According to the results from 
a recent large retrospective study from France, HBV-associated PAN runs a more severe 
course with more frequent nerve, gastrointestinal, and heart involvement compared to non-
HBV-associated PAN whereas skin involvement appears to be less frequent (~35%).9

Anemia, mild leukocytosis, thrombocytosis, and elevated acute phase reactants such as 
erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) are common nonspe-
cific laboratory findings.8,9 Serological markers suggestive of acute hepatitis B are present 
in the majority of patients including HBsAg, HBeAg, high-titer serum HBV DNA, and 
IgM anti-HBc. It should be noted though that approximately one-third of patients with 
HBV-associated PAN have normal aminotransferases, emphasizing the need for screening 
for an underlying HBV infection in cases suspicious for PAN even without obvious abnor-
malities in liver enzymes.9

Definite diagnosis of HBV-associated PAN requires either a positive biopsy from an 
affected organ (skin, muscle, nerve, GI) revealing the characteristic necrotizing arteritis of 
medium-sized vessels or an abnormal angiogram showing the distinctive microaneurysms 
or stenotic lesions of medium-sized vessels (abdominal, renal arteries). In a recent study, 
approximately 70% of patients with HBV-associated PAN had abnormal abdominal or 
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renal angiograms.9 Biopsies of muscles and/or nerves provide the best tissues for an accu-
rate diagnosis of PAN, demonstrating the characteristic segmental areas of vascular inflam-
mation and fibrinoid necrosis (sensitivity: 65–83%).8,9

21.2.2.2  
 Treatment

Treatment of patients with HBV-associated PAN is a challenging undertaking for the physi-
cians caring for these patients since the majority of patients require initially immunosuppres-
sive therapy with high-dose corticosteroids.9,10 In severe cases or in patients with 
steroid-resistant or relapsing disease, another immunosuppressive agent (cyclophosphamide, 
azathioprine) is usually added (see Fig. 21.1). Use of these agents though, without appropri-

HBV-associated polyarteritis nodosa

Assessment of
vasculitis activity/severity

Mild/moderate
(FFS = 0)

Corticosteroids
(high dose)

Antiviral therapy with oral nucleot(s)ide analogues

- Entecavir
- Tenofovir

- Adefovir*
- Lamivudine*
- Telbivudine*

Corticosteroids
(high dose)

+
Cyclophosphamide

±
Plasmapheresis

Add 2nd agent
Azathioprine

Cyclophosphamide

Severe/life threatening
(FFS ≥ 1)

Steroid-resistant
Relapsing disease

Fig. 21.1 A therapeutic algorithm for patients with hepatitis B virus (HBV)–associated polyarteritis 
nodosa (PAN) is presented. Patients are initially categorized as suffering from mild/moderate or 
severe PAN according to the five factor score (FFS: elevated serum creatinine levels: >140 mmol/l 
or 1.58 mg/dl, proteinuria: >1 g/day, severe gastrointestinal tract involvement, cardiomyopathy, 
central nervous system involvement).11 All patients should receive concomitantly antiviral therapy 
with one of the above oral nucleoside or nucleotide analogues. (Note: *These agents should be 
used only in inactive HBsAg carriers (see text for definition) scheduled for short courses of immu-
nosuppression (<12 months))
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ate antiviral therapy, can lead to fulminant liver failure or even death, due to rebound HBV 
viremia and enhanced host immune response against virus-infected hepatocytes.

Although case reports and small uncontrolled studies have suggested a favorable 
response to antiviral treatment alone, the majority of patients require combination therapy 
with antivirals and immunosuppressives.9,10 In Fig. 21.1, a therapeutic algorithm is pro-
posed. The initial immunosuppressive regimen should be chosen according to the severity 
of vasculitis. In patients without adverse prognostic factors, high-dose steroids alone may 
suffice.9,10 For steroid-resistant or relapsing disease, azathioprine or cyclophosphamide is 
the alternative therapeutic option. There are limited data for the efficacy of newer agents 
such as mycophenolate mofetil as maintenance therapy in this setting. For patients with 
severe gastrointestinal, renal, cardiac, or central nervous system involvements (Five Factor 
Score or FFS ³ 1),11 the addition of cyclophosphamide is indicated (pos or IV).9,10 For life-
threatening disease, plasmapheresis could be added.9,10

Whatever immunosuppressive regimen is selected, the addition of antiviral therapy 
from the beginning with one of the approved oral nucleoside or nucleotide analogues is 
imperative.4,6,7 The selection of the most appropriate antiviral agent should be based on 
specific viral (HBV DNA levels, state of viral infection, i.e., HBsAg carrier state vs. 
chronic hepatitis B), host (presence of advanced liver fibrosis/cirrhosis, presence or 
absence of renal dysfunction), and drug (rapidity of onset of action) characteristics.4 
Therapeutic decisions as well as the issue of performing a baseline liver biopsy should be 
discussed with a hepatologist.

The duration of antiviral therapy depends on the HBV infection status as well as the 
predicted duration of immunosuppressive therapy. For patients with chronic hepatitis B or 
cirrhosis, long-term antiviral therapy regardless of the duration of immunosuppressive 
therapy is needed while for inactive HBsAg carriers (defined by normal or near-normal 
ALT levels, undetectable or low serum HBV DNA levels-<2,000 IU/ml, absence of sig-
nificant liver inflammation or fibrosis in liver biopsy), continuation of antiviral therapy for 
6–12 months after cessation of immunosuppressive therapy is indicated, according to the 
most recent guidelines.4,6,7 Frequent monitoring of HBV DNA, HBsAg, and liver function 
is crucial for this group of patients. For patients who achieve viral clearance (HBsAg loss), 
no further antiviral therapy is required.

According to a recent large retrospective study from France, the overall long-term mor-
tality rate of HBV-associated PAN is high (~34%) with a 10-year survival rate of 54%.9 In 
patients with severe disease, deaths usually occur early in the disease course and are pri-
marily related to the vasculitic process itself (70% during the first year after diagnosis). In 
such cases, the most common cause of death was severe GI involvement.9 These data 
emphasize the need for early aggressive immunosuppressive treatment in patients with 
severe disease and adverse prognostic factors. Despite its severe course, HBV-associated 
PAN rarely relapses after clinical remission has been achieved (<10%).9

21.2.3  
 Other HBV-Related Rheumatic Diseases

A direct association between chronic HBV infection and autoimmune diseases is rare. 
Among these manifestations are HBV-associated cryoglobulinemic vasculitis, leukocyto-
clastic vasculitides, Henoch–Schönlein purpura and membranous nephropathy. In such 
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cases, the treatment approach does not differ significantly from the one described above 
for HBV-associated PAN.

In most cases, rheumatologists encounter patients with coexisting autoimmune diseases 
such as SLE, RA, and vasculitides in the context of a known or newly diagnosed chronic 
HBV infection.4 The incidence of HBV infection among the rheumatic population of 
patients does not seem to differ from that of the general population.

Immunosuppression has been shown to induce HBV reactivation at a rate that ranges 
from 20% to 70%, depending on the immunosuppressive regimen, its dose, and duration 
of administration as well as the state of the underlying chronic HBV infection (chronic 
hepatitis B, inactive HBsAg carrier state).12 Patients with chronic hepatitis B (evidenced 
by elevated levels of AST/ALT, increased serum HBV DNA levels – >20,000 IU/ml, sig-
nificant liver inflammation, and/or fibrosis in liver biopsy) are particularly at high risk for 
HBV reactivation that can lead to exacerbation of liver inflammation and in certain cases 
to hepatic failure.4,12

Although most data regarding HBV reactivation have been gathered over the last two 
decades from patients with hematologic or neoplastic diseases receiving chemotherapeutic 
schemes, recent studies have emphasized the potential of antirheumatic drugs to induce 
such HBV reactivation without appropriate antiviral prophylaxis.4,13 Among rheumatic 
therapies those that have been definitely associated with HBV reactivation include high-
dose steroids, anti-TNF agents, immunosuppressives such as cyclophosphamide and 
B-cell-depleting agents (rituximab).4,13 Rarely, commonly used DMARDs such as metho-
trexate can also cause HBV reactivation.4,13

In a recent review of the literature, 73% of rheumatic patients receiving anti-TNF agents 
without prophylactic treatment with antivirals displayed viral reactivation.14 On the con-
trary, preemptive use of an oral anti-HBV agent can prevent HBV reactivation in most 
patients (>90%) with chronic HBV infection treated with anti-TNF agents.15

International Guidelines and expert opinion recommend that all patients with autoim-
mune diseases scheduled to receive immunosuppressives should be screened for an under-
lying HBV infection (HBsAg, anti-HBc, anti-HBs).4,6,7,13 Patients with chronic HBV 
infection (HBsAg+) should receive antiviral treatment prior to or at the time of the initia-
tion of immunosuppressive therapy. Interferon-alpha (IFN-a) is contraindicated in these 
patients due to its frequent side effects (cytopenias) and the potential to exacerbate the 
underlying rheumatic disease.

Thus, therapy should be initiated with one of the approved oral nucleoside or nucleotide 
analogues (lamivudine, adefovir, entecavir, telbivudine, tenofovir).6,7 These antivirals have 
simplified the treatment of chronic hepatitis B due to their safety profile and ease of admin-
istration. Despite their effectiveness in reducing HBV viral load, during chronic adminis-
tration, drug-induced resistant viral strains may emerge. The rate of drug-induced viral 
resistance during chronic treatment differs significantly among the different agents as 
shown in Table 21.1.6,7 The decision about the most appropriate antiviral agent should be 
individualized in consultation with a hepatologist and in accordance to recently published 
treatment guidelines (as presented for patients with HBV-associated PAN above, 
Fig. 21.1).6,7 The duration of antiviral therapy depends on the status of the chronic HBV 
infection and the duration of the planned immunosuppressive therapy. Since most of these 
patients require long-term or even life-long immunosuppressive therapy, antiviral agents 
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with low risk for drug-induced viral resistance should be chosen (entecavir, tenofovir), 
especially for patients with underlying chronic hepatitis B. Special attention should be 
given in patients receiving rituximab, since there have been reports from the Oncology 
literature for HBV reactivation even in patients with resolved or occult HBV infection 
(HBsAg-, anti-HBc+, anti-HBs±).16 So far, there has not been a consensus regarding anti-
viral prophylaxis in these cases;6,7 thus, frequent measurement of HBsAg (every 
3–6 months) and/or HBV DNA is recommended in order to diagnose early viral reactiva-
tion and initiate antiviral therapy.

21.3  
 Hepatitis C Virus Infection

Chronic HCV infection, caused by a parenterally transmitted hepatotropic RNA virus 
(HCV), remains a worldwide public health problem with more than 170 million people 
affected.16 People at risk include injection drug uses, those who had been transfused with 
blood or blood-derived products prior to 1992 and those with multiple sex partners.17 The 
majority of adult patients (55–85%) exposed to HCV develop chronic infection. Depending 
on a number of factors such as advanced age, alcohol abuse, presence of liver steatosis, and 
coinfections (HIV), around 20% of patients develop end-stage liver disease and 10% hepa-
tocellular carcinoma during the course of their chronic infection.17 The vast majority of 
infected patients are asymptomatic; thus, screening for HCV infection with anti-HCV anti-
bodies (confirmed by an HCV RNA assay for those found positive) is recommended for all 
rheumatic patients, especially those scheduled for antirheumatic treatment.

Since the discovery of HCV in the early 1990s, a number of autoimmune phenomena 
(clinical and laboratory) have been attributed to the virus.17 The capacity of HCV not only 
to infect hepatocytes but also to bind and activate B lymphocytes is the presumed patho-
genetic mechanism behind these autoimmune manifestations. The best studied 

Table 21.1 Rates of drug-induced viral resistance in patients with chronic hepatitis B during pro-
longed treatment with oral antivirals
Antiviral agent Rate of viral resistance (years of follow-up)

Lamivudine 65% (5 years)

Adefovir 29% (5 years)

Telbivudine 22% (2 years)

Entecavir 1.2% (6 years)

Tenofovir 0% (3 years)
Source: Data from references European Association for the Study of the Liver7, Heathcote et al.37, 
Marcellin et al.38, and Tenney et al.39

The rates of viral resistance during chronic treatment for chronic hepatitis B (HBeAg + or −) are 
shown for the different oral antiviral agents
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HCV-associated autoimmune diseases include inflammatory arthritis, cryoglobulinemic 
vasculitis, and sialadenitis (Sjögren’s like).

21.3.1  
 HCV-Associated Arthritis

21.3.1.1  
 Clinical and Laboratory Findings

Articular symptoms (arthralgias or inflammatory arthritis) are not uncommon in the HCV 
population (2–30%); these can be due to a coexistent – unrelated to HCV – arthropathy 
(SLE, RA, fibromylagia, etc.), mixed cryoglobulinemia (MC), HCV-associated inflamma-
tory arthritis, and more rarely due to the antiviral therapy itself (IFN-a).18

In less than 5% of patients with chronic HCV infection, an inflammatory arthritis directly 
related to HCV has been reported.19 Most patients present with a symmetric polyarthritis of the 
small joints (MCPs, PIPs, ankles) while in 20%, a mono- or oligo-arthritic pattern is seen.

A coexisting inflammatory (RA, SLE, Sjögren’s syndrome, myositis, etc.) or nonin-
flammatory (fibromyalgia) rheumatic disorder is probably the most common form of 
arthritis in this population. Since chronic HCV infection (without articular manifestations) 
can share clinical and laboratory findings with these disorders such as sicca symptoms, 
fatigue, positive rheumatoid factor (RF, 40–65%), cytopenias, anti-nuclear antibodies 
(ANA, 10%), or low C4 levels, a careful approach is needed for making the correct diag-
nosis. The presence of certain laboratory (anti-CCP for RA, anti-dsDNA for SLE, anti-Ro/
La for Sjogren’s syndrome) or radiological (erosive articular changes in RA) findings are 
helpful for the differential diagnosis.18

21.3.1.2  
 Treatment

There are limited data on the treatment of HCV-associated arthritis; analgesics, low-dose 
corticosteroids (<10 mg/day), and rarely DMARDs or anti-TNF agents have been used19 
without significant side effects.

For patients with a coexisting inflammatory arthritis (RA, spondyloarthritis, SLE, etc.), 
before starting antirheumatic therapy, a thorough assessment of the severity of chronic 
HCV infection (mild hepatitis, fibrosis, advanced fibrosis-cirrhosis) is imperative and 
should be performed in consultation with a hepatologist.4,20 Laboratory (prothrombin time, 
INR, albumin), imaging (ultrasound of the upper abdomen, transient elastography), and 
invasive (liver biopsy) techniques are usually required for an accurate assessment. Based 
on these findings, a decision regarding the most appropriate and less hepatotoxic antirheu-
matic therapy can be made.

For patients with advanced fibrosis or with clinical evidence of decompensated cirrho-
sis (ascites, encephalopathy, coagulopathy), immunosuppressive medications should be 
used with extreme caution.21 Potentially hepatotoxic DMARDs such as methorexate and 
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leflunomide should be avoided while anti-TNF or B-cell-depleting agents (rituximab) can 
be used only in case of severe or life-threatening disease complications.

In patients with less advanced disease and stable liver function, these medications can 
be used with close monitoring of liver function. Biologic agents such as anti-TNF22 and 
B-cell-depleting (rituximab)23,24 agents have been used for a short period of time (up to 
2 years) in rheumatic patients with chronic HCV infection without any significant effect on 
HCV RNA levels or, more importantly, liver function.

21.3.2  
 HCV-Associated Cryoglobulinemic Vasculitis

21.3.2.1  
 Clinical and Laboratory Findings

Although cryoglobulins are detected in approximately half of the patients with chronic 
HCV infection, less than 5% of these patients develop the full blown syndrome of mixed 
cryoglobulinemia manifested by arthralgias/myalgias, purpura, peripheral neuropathy, 
membranoproliferative glomerulonephritis, etc.25 HCV-associated MC can run either an 
indolent course characterized by bouts of recurrent purpura in the lower extremities or, 
more rarely, an aggressive course with severe peripheral polyneuropathy and/or glomeru-
lonephritis leading to renal failure. In the latter scenario, immediate therapeutic action is 
needed in order to avoid organ damage and prolong survival.

21.3.2.2  
 Treatment

The goals of therapy in HCV-associated MC are dual: to suppress the inflammatory pro-
cess and to eradicate the virus.25 Antiviral therapy–induced HCV clearance almost univer-
sally leads to sustained clinical remission of MC. The current standard of care for patients 
with chronic hepatitis C is the administration of pegylated IFN-a (2a or 2b, subcutaneously 
once a week) in combination with ribavirin (800–1,200 mg/day pos) for 6–12 months 
(depending on viral genotype and on treatment response to antiviral therapy).17 Sustained 
viral clearance is achieved in approximately half of the patients with this regimen. The 
response to antiviral therapy in patients with HCV-associated MC does not seem to differ 
from patients with chronic hepatitis C without MC.25

There are several caveats though in administering antiviral therapy in patients with 
HCV-associated MC. It is well established that IFN-a can induce vasculitic exacerbation 
(especially in patients with severe vasculitic manifestations) while at the same time, it can 
cause bone marrow suppression (cytopenias).25 Ribavirin and IFN-a should be used with 
extreme caution and in reduced doses in patients with renal dysfunction (creatinine clear-
ance <60 ml/min/1.73 m2).17 while IFN-a-based regimens cannot be used in patients with 
decompensated cirrhosis.17 Thus, in such cases, immunosuppressive therapy alone is the 
only available therapeutic option.
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In general, for patients with mildly or moderately active vasculitis, antiviral therapy can 
be administered alone (with or without the addition of low-dose corticosteroids, <10 mg/
day) for 6–12 months while for patients with severe or life-threatening vasculitis (severe 
glomerulonephritis, peripheral neuropathy, digital ulcers or necrosis, gastrointestinal 
involvement), antiviral therapy should be delayed until vascular inflammation has sub-
sided with the appropriate immunosuppressive therapy (Fig. 21.2).

Most data regarding immunosuppressive therapy in the setting of HCV-associated MC 
are available for corticosteroids, cyclophosphamide, plasmapheresis, and lately on ritux-
imab.24–26 Older series in patients with “essential” mixed cryoglobulinemia from Italy27 have 
clearly shown that high-dose corticosteroids in combination with cyclophosphamide did not 
have an adverse effect on liver function in this patient population when given for an extended 
period of time. More recently, a number of promising data have been accumulated showing 
that rituximab, used either as monotherapy or in combination with antiviral therapy, is a safe 
and efficacious option for HCV-associated MC.23,24,28 The combination of antiviral therapy 

HCV-associated cryoglobulinemic vasculitis

Assessment of
vasculitis activity/severity
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Corticosteroids
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±
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+
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Fig. 21.2 The therapeutic approach for patients with hepatitis C virus (HCV)-associated cryoglobu-
linemic vasculitis is depicted. Peg-IFN-a: Pegylated interferon-a (-2a or -2b), RBV: ribavirin 
(800–1,200 mg/day, according to weight and viral genotype). The doses of Peg-IFN-a and RBV 
should be adjusted in patients with renal dysfunction (creatinine clearance <60 ml/min/1.73 m2)17
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(pegylated IFN-a and ribavirin) and rituximab led to complete clinical remission in 55–73% 
of cases with much lower relapse rates (~20%) compared to combination antiviral therapy 
alone (36–60%).23,24 It is also reassuring that rituximab alone has been used in patients with 
advanced liver disease (cirrhosis), without inducing liver decompensation.26

Despite these encouraging results, there are certain issues regarding rituximab therapy 
in patients with HCV-associated MC that need to be explored further. First, there are no 
long-term data (>5 years) regarding its safety (effect on liver function, infection rate). 
Secondly, special caution is needed in patients with high baseline cryocrit (³1 g/l) levels 
and low C4 values, since serious serum sickness–like reactions and exacerbation of vascu-
litis have been reported due to the formation of immune complexes between rituximab and 
cryoglobulins (IgMk).

29 Whether plasmapheresis should be performed first followed by 
rituximab infusions in such severe cases remains to be proven. Third, there is currently no 
consensus regarding the correct timing of initiation of combination antiviral therapy and 
rituximab in patients with severe HCV-associated MC.23,24 Probably, the best course of 
action is to delay antiviral therapy until clinical remission has been achieved by the immu-
nosuppressive therapy (corticosteroids, rituximab).

21.4  
 Human Immunodeficiency Virus Infection

Autoimmune manifestations in patients with HIV infection have declined significantly in 
frequency and severity with the introduction of highly active antiretroviral therapy 
(HAART) in the late 1990s.30 Despite these optimistic advancements, in certain patients 
with severe autoimmune manifestations, the issue of administering immunosuppressive 
therapies frequently arises.3 Such cases include patients with severe HIV-associated inflam-
matory arthropathy, HIV-associated myositis, patients with coexisting autoimmune dis-
eases such as SLE, RA, vasculitis, etc. In the past, there were reports of patients who 
developed infectious complications with the administration of immunosuppressives 
including DMARDs (methotrexate) and anti-TNF agents.31 These were mainly seen in 
HIV patients with advanced disease and uncontrolled viral replication. More recent data 
have indicated that in carefully selected HIV patients with inflammatory arthropathies the 
use of DMARDs or anti-TNF agents was not associated with serious adverse events.32–36 
Thus, in general, in patients with severe autoimmune manifestations who receive appropri-
ate antiretroviral therapy and maintain CD4 counts >200/ml with low or undetectable HIV 
RNA levels, immunosuppressive therapy can be administered under close monitoring.
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Abstract Intravenous immunoglobulin (IVIG) was used in the past to treat immune 
 deficiency states. Recently, it is more employed over the counter for treatment of autoim-
mune diseases. Only a few randomized controlled studies were performed in autoimmune 
diseases (AITP, polymyositis), but it seems that in many refractory cases, case reports and 
small series indicate a successful avenue. Moreover, by and large, the therapy although 
quite expensive is associated with low risks and especially if delivered properly (i.e., slow 
infusion, not more than 28 g/day, etc.) Recently, novel aspects of IVIG led to the generation 
of a new kind of IVIG, called specific IVIG, still not in clinical use but very promising.

Keywords Autoantibodies • Autoimmunity • AITP • IVIG • SLE • Systemic sclerosis

Intravenous immunoglobulin (IVIG), an immunomodulatory agent, is used to treat various 
autoimmune diseases, including autoimmune thrombocytopenia (AITP), Kawasaki dis-
ease, systemic lupus erythematosus, multiple sclerosis, myasthenia gravis, antiphospho-
lipid syndrome, and others. In some cases, such as AITP and Kawasaki disease, its use is 
well established and commonly used, while in others, our knowledge is based mainly on 
case reports and uncontrolled trials. Thus, IVIG is used as salvage treatment, once all other 
approved options have been exhausted and failed.

22.1  
 Mechanisms of Action

The various mechanisms through which IVIG affects autoimmune diseases are not fully 
recognized and understood, but several mechanisms have been suggested1:
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1. The most extensively studied mechanism was described in AITP, where the therapeutic 
effect was attributed to interference with Fc receptor (FcR)–mediated platelet clearance 
by phagocytic cells. Administration of IVIG results in a decreased clearance of anti-D-
coated autologous erythrocytes in vivo,2 and peripheral blood monocytes of IVIG-treated 
patients with AITP exhibit a decreased ability to form rosettes with IgG-coated erythro-
cyte.3 The binding of the injected immunoglobulins to macrophage FcR hinders the clear-
ance of antibody-coated cells in the reticuloendothelial system. Furthermore, IVIG 
binding to inhibitory FcgRIIb on macrophages leads to the deactivation of phagocytosis.4 
The Fc portion of IgG interacts with FcR. Free monomeric IgG will compete with anti-
body–antigen complexes for activation of the FcR (such as FcgRI and FcgRIII), albeit 
with lower avidity.2

2. IVIG also abrogates the ability of aggregated IgG to lead to complement activation – 
The Fc portion of IgG competes for complement components, and although IVIG can 
activate complement,5 it also appears to scavenge C3a and C5a, thus conferring an 
 anti-inflammatory effect.6

3. The F(ab)2-binding site region of IgG represents a “species repertoire” within IVIG that 
has a range of mechanistic effects. In IVIG replacement therapy for primary antibody 
deficiencies, it is the repertoire against pathogens that is of critical importance, while 
with IVIG for autoimmune disease, a range of effects has been demonstrated. Intact 
IgG, but not Fc fragments, suppresses in vitro T-cell responses to mitogens and anti-
gens.7 IVIG manipulates the idiotypic network via the binding of idiotypic (Id) and 
antiidiotypic antibodies.8 In normal serum, autoreactive IgG may be constantly blocked 
by Id/anti-Id interactions with IgM.9 IVIG saturates the regulating mechanism of auto-
reactive IgG and participates in the formation of autoimmune complexes, which may 
participate in the therapeutic effects of IVIG, particularly in diseases where immune 
complexes play an important role.10

4. Other postulated mechanisms of IVIG action have been suggested, including enhance-
ment of suppressor activity, complement regulation, modulation of T and B lympho-
cyte activities, induction of apoptosis in lymphocytes and monocytes, and 
neutralization of pathogenic antibodies,11 as well as shortening the half-life of natu-
rally occurring IgG.12

IVIG treatment is generally a safe treatment, but it is not free of side effects. Most adverse 
events are mild, and include headache, fever, nausea, diarrhea, blood pressure changes, 
and tachycardia. However, some severe side effects, including renal failure and throm-
boembolic events, as well as IgA deficiency–related anaphylactic reactions may occur. 
Risk factors include advanced age, previous thromboembolic diseases, previous renal fail-
ure, immobilization, diabetes mellitus, hypertension, and dyslipidemia.13 These risk fac-
tors should be taken into consideration when deciding whether to treat patients, and in any 
case, the administration must be slow, and proper hydration must be maintained. In the 
coming chapter, we discuss the clinical aspects of IVIG therapy in acute pure and infec-
tion-related autoimmune conditions.
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22.2  
 IVIG Treatment in Cardiac Emergencies

22.2.1  
 Dilated Cardiomyopathy/Inflammatory Cardiomyopathy

Dilated cardiomyopathy (DCM) – myocardial dilatation and dysfunction – is the most 
common cause of heart failure in young patients. The majority of cases are sporadic, and a 
viral (adenovirus and Coxackievirus) or immune pathogenesis is suspected.14 Despite this, 
inflammation is rarely seen in biopsies, and immunosuppressive therapy is basically not 
effective in treating DCM. However, uncontrolled series suggest that IVIG treatment 
might affect the recovery of patients with recent-onset dilated cardiomyopathy15,16 and 
peripartum cardiomyopathy.17

Supported by these encouraging data, a small (62 patients) prospective randomized 
placebo-controlled double-blind trial [the IMAC (Intervention in Myocarditis and Acute 
Cardiomyopathy)18 trial] was designed to test the effect of intravenous immunoglobulin 
treatment on the left ventricle ejection fraction in adults with recent onset of idiopathic 
dilated cardiomyopathy or myocarditis. The treated patients received 2 g/kg IVIG (divided 
to two doses). However, this trial failed to prove any advantage for the treatment since no 
significant difference in left ventricular ejection fraction and functional capacity between 
the two groups was recorded. It is worth mentioning though that the rate of spontaneous 
recovery in the untreated group of this study was greater than previously reported in the 
literature. Furthermore, the authors suggest that a prolonged treatment, rather than a sin-
gle dose, might be more beneficial; this suggestion is based on a report of patients with 
congestive heart failure (other ischemic or DCM) that were treated with a 26-week course 
of IVIG, with a significant improvement of left ventricular function and a decrease in 
inflammatory mediators levels.19

22.2.2  
 Myocarditis

Myocarditis is an inflammatory process with myocardial involvement, usually following  
a flu-like illness. The clinical presentation varies, and can range from subclinical to fulminant 
heart failure. Viral infections are the leading cause of myocarditis, but the cardiac injury 
most probably arises from immunologic reaction and not from viral toxicity (e.g., antibod-
ies against self-antigen). Although an autoimmune mechanism has been postulated in the 
pathogenesis of myocarditis, treatment with immunosuppressive agents has not been shown 
to provide any benefit. However, there is evidence suggesting that IVIG may have a thera-
peutical role. Eleftheriou et al.20 presented two cases of acute and potentially lethal myo-
carditis in adults that were treated with IVIG (in addition to standard of care, including 



362 R. Kedar et al.

wide-range antibiotics, b-blocker, and ACE-inhibitor). IVIG treatment was given at an 
early stage, with rapid stabilization and improvement (much faster than known for conven-
tional treatment only). Kato et al.21 present a case of a 45-year-old man with fulminant 
myocarditis that required ventricular-assisted devices to maintain hemodynamic stability. 
He was treated with high-dose IVIG with rapid (12–24 h) improvement in left ventricular 
ejection fraction. Concomitantly, a significant decrease in inflammatory cytokines levels 
was noted. Somewhat stronger evidence is brought by Haque et al.22 This group conducted 
a small study, comparing supportive care with and without adding IVIG for severe cases of 
acute myocarditis in children (12–13 children in each group). In this study, the IVIG group 
had a significantly higher survival rate compared to the other group. However, the recovery 
of the left ventricular function did not significantly differ between the two groups.

In all three cases, IVIG treatment was initiated at early stages. Other reports, in which IVIG 
treatment was initiated during later phases, resulted with a less favorable outcome. Some 
cases of myocarditis are associated with systemic autoimmune diseases. Case reports showing 
benefit of IVIG use for treating myocarditis associated with lupus,23 dermatomyositis/ 
polymyositis, Kawasaki syndrome,23 and adult-onset Still’s disease24 have been reported.

22.2.3  
 Pericarditis

Chronic idiopathic pericarditis (CIP) complicates one-fourth of patients with acute idio-
pathic pericarditis. It is a chronic disease characterized by recurrence of chest pain, fever, 
dyspnea, biochemical markers of systemic inflammation, and typical ECG changes in the 
presence or absence of pericardial effusion. It is considered an immune-mediated inflam-
matory disease of the pericardium, and usually treated with NSAIDs, corticosteroids, and 
colchicine, but some patients are unresponsive to treatment. Peterlana et al.25 describe four 
patients suffering from CIP, who were unresponsive to standard care. They were treated 
with high-dose IVIG – three patients had complete remission and were able to stop steroid 
treatment completely. The fourth had a partial response and needed low-dose steroid treat-
ment to prevent flares. Similar results were obtained by Tona et al.26

Some cases of pericarditis are related to systemic autoimmune diseases. IVIG treatment 
was reported to be beneficial in cases of lupus-related pericarditis27 and systemic juvenile 
idiopathic arthritis–related pericarditis.28

22.3  
 IVIG Treatment in Neurological Emergencies

22.3.1  
 Guillain–Barré Syndrome (GBS)

GBS29-31 is a common cause of neuromuscular paralysis occurring 1.2–2.3 per 100,000 
worldwide. It affects both children and adults. The incidence increases with age, and men 
are 1.5 times more likely to be affected than women. It is a postinfectious disorder that usu-
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ally occurs in otherwise healthy people, and is not typically associated with other autoim-
mune or systemic disorder. Clinically, GBS is characterized by a rapidly progressive 
bilateral and relatively symmetric weakness of the limbs, with or without involvement of 
respiratory muscles or cranial nerve–innervated muscles. Patients have decreased or absent 
tendon reflexes. Pain frequently occurs (and even precedes weakness) and may cause severe 
complaints. Sensory and autonomic symptoms can also occur. CSF examination typically 
shows an increased protein level with a normal white cell count. Electromyography (EMG) 
can be helpful in confirming the diagnosis, as well as in subclassifying GBS into subgroups 
such as acute motor axonal neuropathy (AMAN) and acute inflammatory demyelinating 
polyneuropathy (AIDP). By definition, maximal weakness is reached within 4 weeks; there-
after, patients enter a plateau phase that ranges from days to several months. This phase is 
followed by a much slower recovery phase. The severity of the symptoms varies between 
mild (patients still able to walk) and severe (bedridden, need artificial ventilation).

GBS is caused by an infection-induced aberrant immune response that damages 
peripheral nerves. The most frequently identified preceding infection is by Campylobacter 
jejuni. Other associated infectious agents include cytomegalovirus, Epstein–Barr virus, 
Mycoplasma pneumoniae, and Haemophilus influenza. GBS has also been reported to 
occur shortly after vaccines, operations, and stressful events, but the causality and 
pathophysiology in these cases is still debated. Autoantibodies to various peripheral 
nerve gangliosides were reported in about half the patients. It is presumed that a lipo-
oligosaccharide expressed on Campylobacter jejuni mimics the carbohydrate of ganglio-
sides and induces autoantibodies production by means of molecular mimicry. Myelin 
destruction is believed to be mediated through a number of effector mechanisms: 
Activated macrophages are believed to invade myelin or release injurious molecules, 
circulating antibodies may cause myelin damage by activating the complement system 
and assembling the membrane attack complex or binding to Fc receptors of activated 
macrophages that invade the myelinated nerve fibers.

Treatment of GBS patients include supporting treatment (monitoring of pulmonary 
functions and autonomous functions, mechanical ventilation if needed, pain control, pre-
venting and treating infections and deep vein thrombosis, prevention of decubitus ulcers 
and contractures), as well as immunomodulatory treatment (intravenous immunoglobulin 
and plasmapheresis). Plasmapheresis was suggested as an effective treatment for GBS 
 during the 1980s (the North American PE study32 and the French Cooperative Group on 
Plasma exchange in GBS33,34). When using plasmapheresis, the usual regimen is five times 
during 2 weeks, with a total exchange of about five plasma volumes. It is most effective 
when started early (during the first 2 weeks), but is still beneficial during the first 4 weeks. 
In 1992, the first randomized control trial comparing the use of IVIG and plasma exchange 
was published.35 One hundred and fifty patients who had GBS for less than 2 weeks were 
treated with either five plasma exchanges (each of 200–250 ml/kg of body weight) or five 
doses of a preparation of intravenous immune globulin (0.4 g/kg/day). At 4 weeks, more 
patients in the IVIG group had improved by at least one grade on a seven-point scale of 
motor function (34% in the plasma exchange group, 53% in the IVIG group, p = 0.024). 
The rate of improvement was also faster, and patients in this group had less complication 
and less need for artificial ventilation. The authors concluded that treatment with intrave-
nous immune globulin is at least as effective as plasma exchange and may be superior. 
Since then, several other trials were conducted. Most studies used the 0–6 disability scale 
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(0 – healthy, 1 – minor symptoms, capable of manual work, 2 – able to walk without sup-
port but incapable of manual work, 3 – able to walk with support, 4 – confined to bed or 
chair, 5 – requiring assisted ventilation, 6 – dead) or similar. Improvement is considered  
a change in one point 4 weeks after randomization. A short summary of some of the rele-
vant trials is given in Table 22.1.

Table 22.1 Major studies dealing with IVIG administration in acute neurological conditions
Study Design and 

number of patients
Treatment  
modalities

Outcome

Pilot trial of 
immunoglobulin 
versus plasma 
exchange in patients 
with Guillain–Barré 
syndrome.  
Brill et al.36

Randomized control 
trial. 50 patients, 
unable to perform 
manual work

IVIG 0.5 g/kg/day  
for 4 days or 5 PE 
amounting to  
200–250 ml/kg  
over 7–10 days

There was no 
significant difference 
in the clinical results. 
More complications in 
the plasma exchange 
group.

Randomized trial of 
plasma exchange, 
intravenous immuno-
globulin, and 
combined treatment  
in Guillain–Barré 
syndrome. PSGBS 
group37

Randomized control 
trial. 383 patients, 
within 14 days of 
onset of symptoms, 
unable to walk 
independently

IVIG 0.4 g/kg/day 
for 5 days or 5–6 
PE amounting to 
250 ml/kg over 
8–13 days, or PE 
followed by IVIG 
(same regimens)

No significant 
difference between the 
three groups.

A preliminary 
randomized study 
comparing intrave-
nous immunoglobulin, 
plasma exchange, and 
immune absorption in 
patients with 
Guillain–Barré 
syndrome.  
Diener et al.38

Randomized control 
trial. 74 patients.

IVIG 0.4 g/kg/day 
for 5 days or 5 PE 
amounting to 
200–250 ml/kg 
within 14 days, or 
immune absorption 
on five occasions 
within 14 days.

No significant 
difference between the 
groups.

Intravenous immune 
globulins in patients 
with Guillain–Barré 
syndrome and 
contraindications to 
plasma exchange: 
3 days versus 6 days. 
Raphael et al.39

Randomized control 
trial. 39 patients.

IVIG 0.4 g/kg/day 
for 3 days or for 
6 days.

The trial was 
terminated prema-
turely, but the results 
showed a trend in 
favor of the higher 
dose.

Intravenous immuno-
globulin treatment in 
children with 
Guillain–Barré 
syndrome.  
Gürses et al.40

Randomized control 
trial. 18 patients 
(children).

IVIG 1 g/kg/day  
for 2 days or 
supportive 
treatment alone.

A larger proportion of 
the treated group 
recovered full strength 
after 4 weeks; the 
median time to recover 
unaided walking was 
shorter in the treated 
group.
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The Cochrane collaboration reviewed the aforementioned studies, as well as several 
 others.41 In meta-analysis, there was no significant difference between plasma exchange 
and intravenous immunoglobulin (as previously mentioned, plasma exchange was proven 
superior to no treatment in previous trials). In each of the trials reviewed, there were more 
adverse events in the plasma exchange group compared to the IVIG group (mete-analysis 
was not done since the definition to adverse events plasma exchange was different in each 
trial). Moreover, the relative risk for treatment discontinuation was 0.14 less in the IVIG 
group (this is not surprising since giving IVIG is a logistically and medically easier than 
plasma exchange). It is worth mentioning that combining both treatments did not improve 
the results.37

According to the evidence-based guidelines on the use of intravenous immune globu-
lins in neurologic conditions,42 IVIG is recommended as a treatment option for GBS within 
2 weeks of symptoms onset for patients with grade 3 severity symptoms or greater, and for 
patients with less than grade 3 severity symptoms whose symptoms are progressing. It can 
also be considered for patients who responded to IVIG but had relapse, and for variants of 
GBS. Similarly, the American Academy of neurology guidlines43 concluded that plasma-
pheresis and IVIG are equally efficacious. Plasmapheresis is recommended for non- 
ambulatory patients presenting within 4 weeks and ambulatory patients presenting within 
2 weeks (5–6 1.0–1.5 volume exchanges over 7–10 days). IVIG (0.4 g/kg q 24 h for 5 days) 
is recommended for patients who required aid to walk presenting within 2 (possibly up to 
4) weeks. Corticosteroids are not recommended.

22.3.2  
 Encephalitis

22.3.2.1  
 Infectious and Postinfectious Encephalitis

Acute infectious (viral) encephalitis is a complex neurological syndrome, characterized by 
encephalopathy, focal deficits, seizures, and fever, with significant morbidity and mortality. 
Postinfectious encephalitis44,45 is clinically similar, but it develops several days to weeks after 
an infection (viral of bacterial) or a vaccine. In this case, no pathogen can be isolated from 
CSF cultures, and pathology examinations reveal inflammation and demyelination. The most 
common form of postinfectious encephalitis is ADEM – acute disseminated encephalomy-
elitis, but other, rarer form such as acute hemorrhagic leukoencephalitis and Bickerstaff’s 
brainstem encephalitis also occur. IVIG is administrated in these cases with two aims: first, 
to increase viral clearance due to antibody-dependent neutralization, and second, postin-
fectious encephalitis is an immune-mediated mechanism, and like other immune- and 
inflammation-mediated diseases, might respond to intravenous immunoglobulin treatment.  
The data regarding the use of IVIG for treating infectious and postinfectious encephalitis 
is scarce and comprises mainly of case reports.

West Nile virus is an emerging cause for encephalitis. There is no specific treatment for 
it, and patients are treated with supportive care. In 2003, Ben-Nathan et al. used a murine 
model of West Nile encephalitis and demonstrated that IVIG preparation containing anti-
West Nile virus antibodies (i.e., pooled from populations in which West Nile virus 
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infection rates are high) can be used both to treat West Nile fever46 if given shortly after 
exposure. This result is supported by data obtained from other animal models;47,48 based on 
this information, Makhoul et al.49 used IVIG to treat eight adult patients suffering from 
West Nile encephalitis during the outbreak in Israel in 2007, with good results. The timing 
of treatment administration is also important. According to animal models, the virus 
invades the brain as early as day 3 after infection, and according to animal models, the 
window for successful administration of antibodies closes 4–6 days after infections.50 In 
this series, of the eight patients, the six who received the IVIG early (before day 6) 
improved rapidly, while the two who only started treatment at day 6 and 19 died. There 
was comparison to untreated patients.

Acute measles encephalitis is an immune-mediated disorder that complicates 1:1,000 
cases of acute measles and is associated with high rates of mortality. Nakajima et al.51 
describe two patients with acute measles encephalitis–induced coma. Both were treated 
with high-dose IVIG and steroids with a rapid response and recovered from their coma 
within 24 h. Van Dam et al.52 describe a case of a 19-year-old soldier, who suffered from 
severe postvaccinia encephalitis and was treated with wide-range antibiotic, corticoster-
oids, and high-dose IVIG. The patient gradually improved and was discharged from the 
hospital by day 37 and was back to full active service after 3 months.

Japanese encephalitis is the most common cause of viral encephalitis in Asia. It has  
a high mortality rate (25–30%), and neuropsychiatric sequelae occur in 50% of the patients. 
Cases of successfully treating Japanese encephalitis53 and Mycoplasma pneumonia 
encephalitis using high-dose IVIG have also been described.54

The “Evidence-based guidelines on the use of IVIG for neurologic conditions”42 recom-
mends IVIG as a treatment option for ADEM when corticosteroid treatment fails or is 
contraindicated.

22.3.2.2  
 Lupus Encephalitis

There are a few reports on the use of IVIG in CNS lupus. Sherer et al.55 report of a 28-year-
old patient with systemic lupus erythematosus who developed within a few hours motor 
and sensory aphasia, rotator nystagmus with deviation of the eyes, and severe nuchal rigid-
ity. An extensive series of imaging and laboratory tests were interpreted as normal, except 
for an elevated opening pressure at lumbar puncture, cerebrospinal fluid inflammatory 
findings, and asymmetrical cortical perfusion on single-photon emission computed tomog-
raphy. The patient received one course of high-dose intravenous immunoglobulin (IVIG) 
and within 5 days her condition returned to that of 3 months before admission. Other 
patients, with lupus psychosis, also responded to IVIG treatment.56,57

22.3.2.3  
 Rasmussen’s Encephalitis

Rasmussen’s encephalitis is a rare syndrome, affecting mostly children. It is character-
ized by focal seizures, progressive neurological deterioration, hemispheric atrophy, and 
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inflammatory histopathology.58 Conventional antiepileptic treatment has only a limited 
control over the seizures, and currently, the only treatment that effectively halts the pro-
gression of the disease is surgical exclusion of the affected hemisphere. Trying to avoid 
this radical procedure, several medical treatments have been tried, including corticoster-
oids, plasma exchange, and IVIG. The experience of IVIG treatment is based on case 
reports with mixed results.59-64 The “Evidence-based guidelines on the use of IVIG for 
neurologic conditions”42 suggests IVIG as a short-term temporizing measure for patients 
with Rasmussen’s encephalitis, but states that the treatment is not recommended for long 
therapy, since surgical therapy is still the standard of care.

22.3.2.4  
 Autoimmune Subacute Encephalitis and Paraneoplastic Brainstem Encephalitis

Subacute encephalopathies are neurological diseases causing insidious impairment of con-
sciousness over weeks or months. Hashimoto’s encephalitis is associated with elevated  levels 
of antithyroperoxidase, antithyroglobulin, and anti-NH2-terminal of enolase, or antithyrotro-
pin antibodies. It responds well to treatment with steroids and plasmapheresis and has good 
prognosis. Voltage-gated potassium channel antibody (VGKCab)–associated encephalitis is 
a paraneoplastic or nonparaneoplastic disorder characterized by amnesia, delirium, and sei-
zures with good response to intravenous immune globulin, plasma exchange, and steroids.65 
Mittal et al.66 present two cases of mixed syndrome who were treated with high-dose steroids 
and either plasmapheresis or IVIG with a slow improvement.

In paraneoplastic neurological syndromes, the most frequently found antineuronal anti-
bodies are anti-Hu, anti-Yo, and anti-CRMP5. Fumal et al.67 describe a case of paraneo-
plastic brainstem encephalitis with the rare anti-Ri antibodies that was treated with 
high-dose IVIG with clinical improvement.

22.4  
 IVIG Treatment in Nephrologic Emergencies: Lupus Nephritis

Systemic lupus erythematosus (SLE) is a multisystemic autoimmune disease with great 
diversity of clinical manifestations, ranging from mild clinical finding with typical abnormal 
laboratory tests to a life-threatening condition.68 Lupus nephritis is one of the most serious 
manifestations of systemic lupus erythematosus (SLE). It is histologically evident in most 
patients with SLE, even those without clinical manifestations of renal disease. When symp-
toms occur, they are generally related to hypertension, proteinuria, and renal failure. The 
pathophysiology of lupus nephritis is autoimmune, e.g., autoantibodies directed against 
nuclear elements form immune complexes. These immune complexes form deposits in the 
kidneys, activate the complement cascade, and initiate an immune response that damages the 
kidney. Lupus nephritis is usually treated with corticosteroids and immunosuppressive 
agents, namely cyclophosphamide, azathioprine, or mycophenolate mofetil. Unfortunately, 
not all patients respond to this treatment; since most of the patients are young women, expo-
sure to continuous chemotherapy might cause premature ovarian failure, and increases the 
odds of developing acute myeloid leukemia and hemorrhagic cystitis. In addition, prolonged 
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treatment with immunosuppressive agents is related to increased susceptibility to infections. 
Hence, new therapeutic options are constantly sought.

IVIG is successfully used to treat a broad spectrum of lupus manifestations, including 
thrombocytopenia, leucopenia, autoimmune hemolytic anemia, pleural effusion, peri-
carditis, cerebritis, and others.68 Several studies analyzed the benefits of IVIG in lupus 
nephritis, most only include a small number of patients. The largest study, conducted by 
Monova et al.,69 involved 116 patients, 58 of which suffered from lupus glomerulonephritis. 
The patients were treated with 85 mg/kg/24 h three times every other day. The course 
could be repeated after 1–3 months, according to the clinical response. Out of the 58 lupus 
nephritis patients, 12 had complete response (unchanged or improved renal functions, 
disappearance of edema, normalization of hemoglobin, serum protein and albumin values, 
proteinuria <0.5 g/24 h) and 27 had partial response. The results were better for WHO 
classes II and III, compared with classes IV and V. In patients with thrombocytopenia and 
leucopenia, leukocyte and platelet counts returned to normal limits. When mechanism of 
action is concerned, the authors reported a significant decrease in anti-DNA antibodies 
and ANA titer.

The results of several other, smaller studies and case reports are summarized in the 
Table 22.2.

In most of the cases described above, IVIG treatment improved proteinuria and renal 
function. Some studies demonstrated serologic changes: increase in C3 and C4 levels and 
decrease in anti-dsDNA antibodies and antinuclear antibodies. One study also demon-
strated a reduction in immune deposits viewed on biopsy.70

However, since renal failure is an infrequent complication of IVIG, using IVIG to treat 
renal disease is a double-edged sword. The occurrence of renal failure after IVIG treatment 
is not disease specific, and is most probably the consequence of sucrose nephropathy. 
Sucrose is a stabilizer within the IVIG preparation that can cause osmotic nephrosis (biopsy 
shows vacuolization of proximal tubules and swelling and narrowing of the tubular 
 lamina). IVIG-induced renal failure usually occurs in less than 7 days postadministration. 
More than 80% of the cases are reversible and are resolved within 2–60 days. However, 
28–40% may have severe symptoms requiring dialysis. Age, volume depletion, and preex-
isting renal insufficiency lower the threshold for renal toxicity following IVIG treatment. 
Orbach et al.75 reviewed 78 cases reported in the literature and 120 cases reported to the 
FDA between 6/1985 and 11/1988 of renal failure following IVIG treatment. Thus far, it 
seems that the benefits of the treatment exceed the disadvantages. However, caution is 
needed since renal functions should be monitored and sucrose-containing products should 
be avoided.

The precise mechanism of IVIG action in lupus nephritis is very complex.68 Apart from 
the mechanisms common to all IVIG responsive patients (described at the beginning of 
this chapter), high IgG serum levels obtained after IVIG treatment could produce an anti-
body-excess state capable of dissociating IgG deposits. Thus, IVIG is able to interfere with 
the depositions of anti-DNA antibodies by solubilizing immune complexes. Another pos-
sible explanation is the inhibitory effect of antiidiotypic antibodies on the spontaneous 
secretion of anti-dsDNA by peripheral B lymphocytes. Furthermore, regulatory T cells 
may recognize antiidiotypic antibodies or a complex of idiotype–antiidiotypic antibodies, 
and  produce anti-inflammatory cytokines that ameliorate the immune response.
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Table 22.2 Major studies dealing with IVIG administration in lupus-related glomerulonephritis
Reference Description Results

Improvement of 
histological and 
immunological change 
in steroid and 
immunosuppressive 
drug-resistant lupus 
nephritis by high-dose 
intravenous gamma 
globulin. Lin et al.70

Nine patients with steroid and 
cyclophosphamide-resistant lupus 
nephritis (WHO class IV and V) 
were treated with high-dose IVIG.

Three-fifth cases of class IV 
lupus nephritis had a good 
response with decreased 
proteinuria and creatinine, 
increase in C3 and C4 levels, 
and decrease in glomerular 
IgG deposits in repeat biopsy. 
The other patients had partial 
response.

Intravenous immuno-
globulin treatment in 
lupus nephritis.  
Levi et al.71

Seven lupus nephritis patients 
(membranous or membranoprolif-
erative glomerulonephritis per 
biopsy) who failed to respond to 
prednisone and cyclophosphamide 
were treated with high-dose IVIG 
(2 g/kg divided for 5 days).

Five patients were treated  
with 1–2 courses of IVIG.  
The therapy resulted in 
reversal of nephritic syndrome –  
elevation of plasma albumin, 
decrease in plasma choles-
terol, resolution of edema,  
and reduction of proteinuria. 
The therapeutic effect lasted 
for at least 6 months.two 
patients received six courses 
of IVIG. One achieved full 
disappearance of the nephritic 
syndrome, the other achieved 
partial response.

Intravenous immuno-
globulin compared with 
cyclophosphamide for 
proliferative lupus 
nephritis. Boletis et al.72

A pilot randomized trial, aimed to 
assess the safety and efficacy of 
maintenance therapy with monthly 
IVIG compared with cyclophosph-
amide in patients with proliferative 
lupus nephritis. Fourteen patients 
participated, five received IVIG, 
nine received cyclophosphamide.

There was no significance 
difference between the two 
groups. IVIG is as effective 
and safe as cyclophosph-
amide, and might be an 
alternative maintenance 
therapy in lupus nephritis.

A study of 20 SLE 
patients with intrave-
nous immunoglobulin – 
clinical and serologic 
response. Levy et al.57

Twenty SLE patients were treated 
with 2 g/kg IVIg monthly, in a 
5-day schedule (1–8 courses). Five 
of the patients suffered from 
proteinuria.

Four-fifth patients responded 
with a decrease in proteinuria, 
but in three of them, there  
was only a slight or temporary 
reduction.

High-dose intravenous 
gamma globulin in 
systemic lupus 
erythematosus.  
Oliet et al.73

A case report. A 21-year-old 
woman with SLE and lupus 
nephritis, who failed treatment 
with MP, steroids and cyclophos-
phamide, received IVIG 400/mg/
kg/day for 5 days.

Proteinuria decreased  
from 3.6 to 0.7gr/day.

Treatment of systemic 
lupus erythematosus by 
prolonged administration 
of high-dose intravenous 
immunoglobulin: report 
of two cases.  
Winder et al.74

Two patients with life-threatening 
manifestations of SLE (one with 
lupus nephritis), unresponsive to 
corticosteroid and immunosuppres-
sive therapy, were treated with 
high-dose intravenous immuno-
globulin (2 g/kg)

Improvement of renal 
functions, cytotoxic agent 
treatment was stopped, and 
steroids dosage lowered. 
Exacerbation of lupus 
nephritis occurred after 
10 months of IVIG therapy.
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22.5  
 IVIG in Unresponsive Serositis

Apart from pericarditis, IVIG treatment can be useful in other persistent serositis. Meissner 
et al.76 report of a 39-year-old woman who presented with a small pericardial effusion, bilat-
eral pleural effusion and a small amount of fluid in the peritoneal cavity. On physical exami-
nation and laboratory finding, 6 of the 11 ACR criteria for lupus were met. Due to the severe 
clinical presentation, IVIG treatment was started (7 consecutive days of 400 mg/kg), in paral-
lel to her previous treatment (including high-dose corticosteroids). Within 1 week after the 
treatment, the patient’s condition improved dramatically. In another report, Sherer et al.77 
bring the case of a 48-year-old woman who was admitted with bilateral pleural effusions. 
The fluid was repeatedly drained and the patient was treated with a variety of immunomodu-
lating agents, several pleural talcage, and pleurectomy, without any apparent response. 
During a 2.5-year period, the patient underwent an extensive diagnostic workup that dis-
closed elevated serum antinuclear antibodies, serum anti-dsDNA antibodies, pleural fluid 
anti-dsDNA, and decreased pleural fluid C3 and C4, but no other criteria for lupus were met. 
Due to the failure of all traditional treatment, the patient received six courses of IVIG (2 g/kg 
body weight) in monthly intervals, followed by 4-month treatment with cyclosporine. This 
treatment resulted in gradual and eventually complete disappearance of the pleural effusion.

A similar case, with a transient response of lupus refractory pleural effusion to treat-
ment with IVIG is described by Ben-Chitrit et al.78

22.6  
 Conclusion

In conclusion, the clinical discussion of the putative roles IVIG has in autoimmune conditions 
all imply that there are significant prospects in its future use in autoimmune conditions. The 
easiness of its administration on one hand and of course the improved safety profile on the 
other hand (particularly when compared to other therapeutical options that are often prescribed 
to patients with autoimmune conditions) turn this option interesting and attractive. Larger 
clinical studies are warranted and presumably at least in several conditions will be executed.
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Abstract The last decade was characterized by the successive introduction of several 
biological agents for the treatment of autoimmune rheumatic diseases (ARD). Randomized 
controlled trials (RCT) proved them to have globally acceptable safety and tolerability 
profiles. However, life-threatening complications are rare events and RCT are underpow-
ered to detect them. As these drugs became more widely prescribed in clinical practice, 
and particularly, having the information from multiple national biologics registries avail-
able, serious adverse events became perceptible. Infection remains the major concern, but 
other serious and life-threatening complications have emerged, such as malignancies, 
congestive heart failure, demyelinating disorders, and drug-induced autoimmune syn-
dromes. Several of these are correlated with either the underlying disease or concomitant 
immunosuppressive medication. Most of them can be avoided by the adoption of preven-
tive measures and an early proper management might significantly change the outcome. 
Awareness of the possible serious side effects is of utmost importance for a safer use of 
biological agents.

In this chapter, we aim to describe the most commonly reported life-threatening compli-
cations of biological therapies in the literature – including those with antitumor necrosis 
factor agents, rituximab, abatacept, tocilizumab, and anakinra. Risk groups are identified 
and strategies for the prevention and initial management are included.
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23.1 
 Introduction

Improved understanding of the immunopathology of various autoimmune rheumatic dis-
eases (ARD), combined with biopharmaceutical development, has led to the introduction of 
biological therapeutics. These agents target specific components of the immune response 
(e.g., cytokines, immune cells) that are central to the etiology of the disease process. 
Biological therapy has brought a paradigm shift in the management of several ARD decreas-
ing the disability and improving quality of life and health outcomes. Biological agents 
include those that interfere with cytokine function (antitumor necrosis factor-a agents  
[anti-TNF-a], Tocilizumab, Anakinra); deplete B cells (Rituximab); and downregulate T-cell 
stimulation (Abatacept) (Table 23.1).1 The most widely used are TNF-a antagonists.

These therapies have demonstrated acceptable safety and tolerability profiles during ran-
domized controlled trials (RCT). However, RCT are underpowered to detect specific risks 
(particularly rare events) due to short duration of follow-up, relatively small number of patients 
studied, and exclusion of those with risk factors for complications. During post-approval sur-
veillance, increased risks of serious infections (including opportunistic), malignancies, con-
gestive heart failure, demyelinating disorders, and drug-induced autoimmune syndromes have 
been reported.2-4 Nonetheless, these findings have been inconsistent and the reported risks and 
frequencies differ widely (Table 23.2).5-11 Recognized limitations of the different sources of 
safety data (post-marketing surveillance reports, national registries and meta-analyses), such 
as lack of a control group and channeling or confounding by indication bias, underlie this vari-
ability.12,13 Different mechanisms of drug action and their diverse pharmacokinetics and phar-
macodynamics characteristics influence their safety profile, including the risk of serious 
adverse events (SAE) (Table 23.1). Patients with ARD have a higher mortality compared to 
general population, due to increased susceptibility to infections, malignancy, and cardiovascu-
lar disorders.14-17 The underlying immune deregulation of these diseases, the concomitant 
immunosuppression by conventional disease-modifying antirheumatic drugs (DMARD) and 
steroids, and the frequent existence of comorbidities are recognized as major factors. These 
complex interactions make it difficult to ascribe complications solely to biological agents.

Infection remains the major concern of biological therapy, but other – some unexpected – 
serious complications have emerged as these agents became more widely prescribed. 
Overall, SAE appear to be rare (Table 23.2), but some are life-threatening, requiring judi-
cious selection of candidates, pretreatment screening and eventual prophylactic measures, 
close observation during therapy, and careful attention to patient education.

23.2 
 Life-Threatening Complications of Biological Therapies

In safety reports of biological agents, complications that threaten life or function of  
a patient are often not specifically analyzed and rather are included in a broader category 
of SAE, i.e., those that require admission to hospital, are fatal or life-threatening, or result 
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in persistent or significant disability. Causes of mortality are also frequently not specified. 
Thus, detailed analysis on life-threatening events is restricted.

Most of the data on SAE of biologics refer to anti-TNF agents and less to Rituximab; 
so, we focus on these here, with references to other biological agents (Abatacept, 
Tocilizumab and Anakinra) as appropriate. With respect to ARD, most safety reports refer 
to patients with rheumatoid arthritis (RA), with less focus on other diseases.

Table 23.2 Serious adverse events of biological agents as estimated in selected studies
Author 
(reference)

Biological 
agent

Disease/number of 
patients included (n)

Serious adverse events

Leombruno 
et al.5

Anti-
TNFa-a 
agents

RAb; n = 5,759 
(meta-analysis of 18 
RCTc)

13.9% (anti-TNF at recommended 
doses) vs 11.8% (control group); 
ORd 1.11 (95% CIe, 0.94–1.32); RRf 
0.94 (95% CI, 0.77–1.15)

Dixon et al.6 Anti-TNF-a 
agents

RA; n = 7,664 53.2 per 1,000 patient-years 
(anti-TNF) vs 41.4 per 1,000 
person-years (DMARD); adjusted* 
IRRg 1.03 (95% CI, 0.68–1.57)

Cohen et al.7 Rituximab RA; n = 520 7% – 5.3 per 100 patient-years (1 g 
dose) vs 10% (control group)

Keystone et al.8 Rituximab 
(additional 
courses)

RA; n = 1,039 (course 
1), 571 (course 2), 
191 (course 3), 40 
(course 4)

1.5 (0.5–2.9), 1.2 (0.5–2.4), 
1.1(0.2–8.0) and 8.0(1.1–56.8)** 
per 100 patient-years during courses 
1,2,3 and 4 (respectively) (95% CI)

Sibilia and 
Westhovens et al.9

Abatacept RA; n = 1,955 14% (10 mg/kg dosage) vs 12.5% 
(control group)

Emery et al.10 Tocilizumab RA; n = 499 6.3% (8 mg/kg dose group), 7.4% 
(4 mg/kg dose group) vs 11.3% 
(control group)

Fleischmann 
et al.11

Anakinra RA; n = 1,346 26.5–27.7 per 100 patient-years 
(3 years) vs 22.3 per 100 person-
years (placebo)

aTumour necrosis factor
bRheumatoid arthritis
cRandomized controlled trials
dOdds ratio
eConfidence interval
fRisk ratio
gPsoriatic arthritis
hIncidence rate ratio
*Adjusted for age, sex, disease severity, comorbidity, extraarticular manifestations, steroid use, 
and smoking
**Rates for course 4 were based on a limited number of patients (12.5 patient-years), and the 
amount of follow-up was considered by the authors of the study to be insufficient to provide 
 meaningful data and reliably estimate a serious adverse event rate
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Most frequent life-threatening complications can be included in six broad categories 
(Table 23.3). Other less frequent potentially fatal adverse events have also been described.

23.2.1 
 Infections

Infection remains one of the leading causes of morbidity and mortality in autoimmune 
diseases, particularly RA and systemic lupus erythematosus (SLE), and these patients 
appear to have increased baseline susceptibility for infection, including serious and oppor-
tunistic infections.14-17 In patients with RA, a twofold increased incidence of infections was 
estimated in the prebiologics era.14,18 In SLE, infection is responsible for approximately 
25% of all deaths. The prevalence of life-threatening infections appears to be highest 
within the first 5 years of the disease onset.15-17 Immunosuppressive therapy, including 
steroids, also plays a key role.15,16

The potential from biological therapies to increase infection risk has been a major con-
cern. They have been associated with a widely variable increased incidence of severe and 
non-severe infections. An increased incidence of TB and opportunistic infections associ-
ated with biologic treatments is evident, and some are fatal. Likewise, new infections or 
reactivation of latent viral infections resulting in serious complications or death are also 

Table 23.3 Potential life-threatening complications of biological therapy

Infections
 Serious and life-threatening infections
  Postoperative infectious complications
 Opportunistic infections
  Tuberculosis
  Nontuberculous mycobacteria infections
  Invasive fungal infections
  Other granulomatous infections
  Viral infections
 Reactivation of chronic viral infections

Malignancies (melanoma)

Anaphylactic reactions 
 Serum-sickness-like reactions

Cardiovascular complications

Autoimmune diseases induced by biological agents
 Vasculitis
 Systemic lupus erythematosus
 Interstitial lung disease

Demyelinating disorders

Other serious complications
 Cytopenias
 Hepatotoxicity
 Pulmonary complications
 Gastrointestinal perforation
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concerning. Concomitance of ARD and chronic viral diseases can be a major problem 
when additional immunosuppression is added. However, screening strategies and prophy-
lactic measures are effective in reducing these potentially life-threatening complications.

23.2.1.1 
 Serious and Life-Threatening Infections

Life-threatening infections are included in a broader category of “serious infections,”  
i.e., those fulfilling the criteria for SAE or requiring intravenous antibiotics. Incidence 
rates of serious infection vary among the studies, and no firm conclusion exists about the 
overall increased risk of infection in patients on biologics (Table 23.4).5-7,10,18-26

An increased risk for serious infections is apparent in patients on anti-TNF therapy (with 
odds ratios (OR) varying from 1.22 to 2.16), particularly in the first 3 months of treatment and 
at specific sites of infection (notably the lower respiratory tract and skin/soft tissue) (Table 23.4). 
Common pathogens prevail (most frequently Streptococcus pneumoniae and Staphylococcus 
aureus, respectively). This risk appears to be somewhat higher with anti-TNF monoclonal anti-
bodies (particularly Infliximab), compared to Etanercept, although not all studies agree.6,20 The 
large induction dose of Infliximab, Etanercept’s lower half-life, and different mechanistic prop-
erties between the two anti-TNF antibodies might account for these differences.6,18,22,26 Life-
threatening infections are more common in patients with risk factors (Table 23.5)18,26 and 
usually result from disseminated disease and/or severe pulmonary infections progressing to 
respiratory failure. A common feature in fatal cases is the paucity of signs or symptoms indicat-
ing the severity of developing infections. Pneumococcal pneumonias can rapidly progress to 
fatal acute respiratory distress syndrome (ARDS) and septic shock. Atypical clinical presenta-
tion poses a problem in the differential diagnosis with a flare of the underlying disease, as clini-
cal and laboratory signs of infection might be “blunted” in patients on anti-TNF therapy (e.g., 
absence of fever and elevated acute inflammatory markers). Occasionally, both problems are 
present. Distinguishing pneumonia and interstitial lung disease secondary to lung involvement 
and infectious meningitis/encephalitis and central nervous system (CNS) involvement of the 
diseases can be hard. Estimated death rates attributed to serious infections are generally not 
available, as these are generally calculated for total SAE. The risk for perioperative infections 
has rarely been addressed: Two studies showed that therapy interruptions before surgery did not 
significantly decrease the risk for infectious complications, though a recent study suggested 
that this risk was twofold lower in patients who stopped the drug for 28 days pre-surgery.27-29

Few studies have analyzed rates of serious infections in patients treated with other bio-
logic agents. Results from major RCT in patients with RA7,8,30,31 and other ARD32 treated 
with Rituximab did not show a significant increase in serious infections. Infections of the 
lower respiratory tract seem more frequent, but are rarely severe. Even the presence of 
hypogammaglobulinemia (which only occurs with repeated cycles of Rituximab) does  
not correlate with a significant increase in serious infections. However, levels of the immu-
noglobulin (Ig) of the IgG isotype below 500 mg/dL are a concern (particularly if sustained 
for long periods).33,34 In case reports of patients with severe pneumonia, concomitant 
immunosuppressives are invariably being taken. Nonetheless, the biologic effects post-
Rituximab on memory B cells and Ig levels, with the concomitant modulation of T-cell 
immunity, require further investigation.34
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Table 23.5 Risk factors associated with serious infections in patients treated with biological therapy
Type of serious infections Risk factors

Common infections –  Comorbidities (e.g., diabetes mellitus, chronic lung 
disease, chronic renal failure)

– Previous splenectomy
–  Concomitant immunosuppressive medication (particularly 

steroids)
– Immunodeficiency (primary or acquired)
–  Hypogammaglobulinemia (primary or acquired – e.g., 

Rituximab) severe (IgGa < 500 mg/dL) or prolonged
– Elderly
– Active underlying autoimmune disease

Opportunistic infections 
(global risks for all 
 opportunistic infections)

–  Immunosuppression: primary or acquired (e.g., exposure to 
immunosuppressive medication – particularly steroids, 
HIVb infection, transplanted persons)

–  Comorbidities (chronic renal failure, diabetes mellitus, 
chronic heart failure, chronic lung disease)

 – Tuberculosis – Birth or extended living in high-endemic country for TBc

–  Risk contacts for TB (recent contact with an active case, 
history of substance abuse, incarceration, living in 
homeless shelter or nursing home or contact with persons 
in these conditions; recent travel in endemic areas)

–  Occupational exposure to TB (employment in health care 
system)

–  Chest radiograph abnormalities (chronic lung disease – 
particularly silicosis, signs suggestive of previous TB)

 –  Nontuberculous  
mycobacteria infections

– Risk exposure (e.g., fishing)

 –  Invasive fungal infections – Colonization with pathogenic fungi
– History of invasive aspergillosis or other mold infections
– Environmental exposure
–  High-risk travel in endemic area (e.g., histoplasmosis, 

coccidioidomycosis)
–  High-risk outdoor activities (e.g., spelunking, cleaning 

chicken coops, disturbing soil beneath bird-roosting sites)
– Occupational exposure (e.g., construction)
– Chronic neutropenia and renal dysfunction

 –  Other granulomatous 
infections

–  Elderly, children, pregnant women, and presence of 
lymphocytopenia (for Listeria)

– Exposure to air- conditioning devices (for Legionella)
–  Risky dietary habits (e.g., unpasteurized dairy products, 

raw eggs or meat, precooked meats, soft cheeses) (for 
Salmonella and Listeria)

 – Viral infections – CD4+ T lymphopenia (particularly if <200 cells/mm3)
aImmunoglobulin isotype G
bHuman immunodeficiency virus
cTuberculosis
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Data published on Abatacept indicate an increased risk of serious infection limited to 
subsets of patients treated concomitantly with another biologic.35 However, a slightly 
increased risk for hospitalization with infection was found in a large cohort of patients 
treated with Abatacept compared to biologic-naïve RA cohorts.36

A recent meta-analysis (from 12 RCT performed with Rituximab, Abatacept and 
Anakinra) did not show an increase of serious infections with Rituximab or Abatacept. 
Anakinra’s increased risk was correlated to the presence of comorbidities.25

Studies on Tocilizumab safety did not report an increase in serious infections compared 
to biologic-naïve RA controls.10

Prevention and management: Immunization against Pneumococcus is recommended 
before (2–3 weeks) the initiation of anti-TNF treatment. Exclusion of hypogammaglobuline-
mia is warranted for candidates to biological therapy (particularly Rituximab) and the evalu-
ation should be repeated before additional courses or in the event of an active infection. A 
high level of suspicion for infection is necessary, particularly in patients with baseline risk 
factors (Table 23.5).18,26 Once symptoms become clinically overt, severe sepsis must be 
anticipated and immediate discontinuation of the biological therapy (anti-TNF agents) is 
essential as well as prompt evaluation. Appropriate preemptive antibiotic therapy should be 
initiated until infection is definitely ruled out. Support treatment with intravenous Ig (IVIg) 
might be provided as an individual case decision and according to other risk factors.33

23.2.2 
 Opportunistic Infections

As set out above, patients with ARD are inherently prone to infections with opportunistic 
agents, including mycobacteria, atypical bacteria, virus, fungi, and parasites. The risk 
increases with biological therapy (Table 23.6).

23.2.2.1 
 Tuberculosis

For patients with RA, in the prebiologics era, estimated increased risks of Tuberculosis 
(TB) vary among the studies (between two and up to ninefold)18,37 and mirror the back-
ground prevalence in different countries. In some, where tuberculosis is endemic, the inci-
dence of infection among SLE patients exceeds 5% and commonly it presents in the 
miliary form with high mortality.38 Immunosuppressive therapy and notably steroids are 
known to be associated with miliary or disseminated TB.

TB remains the most frequent opportunistic infection associated with the use of biologi-
cal therapy, particularly with TNF-a inhibitors (Table 23.7).37,40-43 TNF is essential to 
immune defense playing a major role in the recruitment of inflammatory cells to the site of 
infection and in the granuloma formation and maintenance, which is necessary for contain-
ment of intracellular infections. Being born in a TB-endemic country is a major risk factor, 
which may be elevated up to ~10-fold (OR 10.35; 95% CI, 2.40–44.55).43 Other frequent 
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risk factors include older age and concomitant use of corticosteroids (Table 23.5).40,43 The 
clinical presentation can be atypical and is dominated by extrapulmonary disease, occur-
ring in 60–70% of cases, with a significant percentage (>25%) of these presenting dissemi-
nated TB. Unusual sites of infection (e.g., meningoencephalitis, gastrointestinal, 
spondylodiscitis) are also more commonly seen. Most cases of TB occur soon after the 
initiation of treatment, especially with Infliximab. However, a significant number of dis-
seminated TB cases in patients treated with Adalimumab occurred after therapy has been 
stopped (>3 months).43

Whether the risk of TB infection is a class effect of the anti-TNF agents is still debated, 
although most studies conclude that treatment with anti-TNF monoclonal antibodies con-
fers a higher risk of this complication (up to three- to fourfold in most reports) 
(Table 23.7).37,40,44 Different drug pharmacokinetics/pharmacodynamics and mechanisms 
of action (e.g., antibodies’ apoptosis-inducing activity, different avidities of the agents for 
soluble versus transmembrane TNF, and the irreversibly high and fast binding to TNF 
exhibited by Infliximab compared with Etanercept) potentially explain the dissimilar risks 
of TB development.44 A dissimilar action of the two types of anti-TNF agents on specific 
effector T cells and Treg cells has also been suggested.43 In addition, differences in the time 
to develop TB are apparent. For Infliximab, most cases occur sooner after the treatment 
(first 90 days) than for Adalimumab and Etanercept (median interval above 1 year). These 

Table 23.6 Most commonly reported opportunistic infections and etiologic agents complicating the 
use of biological therapy
Opportunistic infections Etiologic agents (most common)

Tuberculosis infection Mycobacterium tuberculosis

Nontuberculous mycobacteria infections Nontuberculous mycobacteria (M. avium 
species, M. chelonae, M. marinum, M. 
abscessus)

Invasive fungal infections Histoplasma capsulatum (endemic areas)a

Aspergillus species
Candida species
Pneumocystis jirovecii
Cryptococcus neoformans
Coccidioides species (endemic areas)a

Zygomycetes species

Other granulomatous infections  
(atypical and intracellular bacteria)

Listeria monocytogenes
Nocardia species
Salmonella species
Legionella species

Viral infections (disseminated cytomegalovirus 
infection, herpes zoster, primary varicella-zoster 
infection)

Cytomegalovirus
Varicella-zoster virus

Progressive multifocal leukoencephalopathy JC virus
aRegions in the Ohio and Mississippi River valleys (interior central states of United States of 
America)
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differences suggest that Infliximab-related TB cases are particularly related to reactivation 
of latent TB, whereas the linearity of the TB infection curve until late phases of treatment 
with Etanercept is related to reactivation and probably to new infections.44 Screening pro-
cedures for the diagnosis and proper treatment of latent TB before initiating anti-TNF 
therapy reduce significantly the incidence of the infection.45,46 However, cutaneous anergy 

Table 23.7 Risk of tuberculosis associated with antitumor necrosis factor a agents according to 
selected studies
Author 
(reference)

Source of data Estimated risk of tuberculosis

Wolfe 
et al.39

United States of 
America national 
database

Latent TBa (before and post-introduction of Infliximab):  
6.2 cases per 100,000 RAb patients versus 52.5 cases per 
100,000 patient-years (respectively)

Dixon 
et al.40

BSRBRc For Adalimumab: 144 events/100,000 person-years (pyrs); 
for Infliximab: 136/100,000 pyrs; for Etanercept: 
39/100,000 pyrs.
Compared to Etanercept: adjusted IRRd 3.1 (95% CIe, 
1.0–9.5) for Infliximab and 4.2 (95% CI, 1.4–12.4) for 
Adalimumab.

Gomez-
Reino 
et al.41

Spanish national 
database 
(BIOBADASERf)

Risk ratio of TB: 90.1 (95% CI, 58.8–146.0) for Infliximab-
treated RA patients versus the general population and 19.9 
(95% CI, 16.2–24.8) versus patients with RA treated with 
non-biologic therapy

Seong 
et al.42

Korean cohort Adjusted RRg for TB of 30.1 (95% CI, 7.4–122.3) 
compared with the general population

Tubach 
et al.43

French national 
biologics registry 
(RATIOh)

For all anti-TNFi agents: SIRj 12.2 (95% CI, 9.7–15.5) in 
patients with various autoimmune diseases For Infliximab: 
SIR 18.6 [95% CI, 13.4–25.8] and Adalimumab: SIR 29.3 
[95% CI, 20.3–42.4] versus SIR 1.8 [95% CI, 0.7–4.3], for 
Etanercept

Askling 
et al.37

Swedish biologics 
register (ARTISk)

For Infliximab: 145 per 100 patient-years (95% CI, 58–129) 
versus Etanercept: 80 per 100 patient-years (95% CI, 
16–232)

aTuberculosis
bRheumatoid arthritis
cBritish Society for Rheumatology Biologics Register
dIncidence rate ratio
eConfidence interval
f Spanish Society for Rheumatology Biologic Products Database (‘Base de Datos de Productos 
Biológicos de la Sociedad Española de Reumatología’)

gRate ratio
hFrench Research Axed on Tolerance of Biotherapies registry,
iTumor necrosis factor
jStandardized incidence ratio
kAntirheumatic Treatment in Sweden
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is more common in RA patients. Indeed, studies from the French registry report that two-
thirds of TB cases during anti-TNF therapy occurred in patients with negative tuberculin 
skin testing (TST) at screening.43

The frequent atypical presentations, the potential false-negative screening tests, and the 
occurrence of TB after discontinuation of anti-TNF therapy warrant a high level of suspi-
cion for the possibility of this infection, when using these drugs, particularly monoclonal 
antibodies.

Prevention and management: Screening for latent TB is mandatory before initiation of 
anti-TNF therapy. Careful assessment of risk factors is required (Table 23.5). The thresh-
old for considering latent TB should be lowered in high-risk patients (considering as posi-
tive an induration ³5 mm in the TST). Blood-based diagnostic assays, such as 
QuantiFERON-TB or T-Spot TB, have greater specificity and are preferred in patients 
previously vaccinated with bacille Calmette-Guérin (BCG), as false-negative TST results 
are more common among them. A diagnosis of latent TB warrants the exclusion of active 
infection before initiation of prophylactic medication. The optimal interval between initia-
tion of preventive treatment and starting TNF blockers is unknown, but observational data 
suggest that initiating anti-TNF therapy after 1 month of prophylactic treatment for latent 
TB substantially decreases the risk of reactivation. Likewise, the lag period between initia-
tion of treatment of active TB and starting anti-TNF agents is not defined, but this appears 
safe after 2 months of treatment for TB.1 Precise guidelines on re-testing patients are not 
defined, but latest recommendations suggest that in areas of high TB prevalence, or in the 
event of potential TB exposure, repeat testing should be considered.

Few cases of TB infection associated with treatment with other biologic agents (Rituximab, 
Abatacept and Tocilizumab) have been described, and most studies report the absence of TB 
infections subsequently.7,8,18,30,47,48 Most patients included had already been screened for latent 
TB for previous biological therapy (anti-TNF agents) and those with latent infection were 
excluded in most major RCT with newer biologics; this fact helps to explain the difference 
in incidence rates compared to anti-TNF agents. However, some studies included patients 
without previous screening for latent TB and the results have not shown an increased inci-
dence of TB infection. Differences in the mechanism of action between these new agents and 
anti-TNF drugs might also cause variance in the risk. Screening for TB is now recommended 
before initiating treatment with Abatacept and Tocilizumab but not with Rituximab.1

23.2.2.2 
 Other Opportunistic Infections

Increasing incidence of other opportunistic serious infections has been seen in patients on 
biological therapy. Some carry high rates of mortality. Particularly, important high risk 
factors are inherent impairment in cellular immunity, especially CD4+ T-cell lymphopenia, 
and prolonged immunosuppression, most notably with steroids.

Many pathogens causing opportunistic infections have been reported in patients receiving 
biological therapies (Table 23.6).3,18,26 The most common are infections by mycobacteria 
other than TB, invasive fungal infections, and other granulomatous infectious diseases and 
viral infections.
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 Nontuberculous Mycobacteria (NTM)

Recent reports on NTM infections in patients receiving mostly anti-TNF agents, but also 
B-cell depletion therapy, have increased substantially.18,49 These pathogens most fre-
quently cause a serious infection, with nearly half of the patients presenting with extra-
pulmonary or disseminated disease. Admission to hospital is often needed, and relatively 
high mortality rates (9–15%) have been seen. In patients without disseminated disease, 
the most commonly affected organ is the lung, particularly in those with previous pulmo-
nary disease. Mycobacterium avium is the most commonly reported pathogen. TNF 
inhibitors, and especially Infliximab, are the agents most frequently implicated agents. 
Unlike TB infection, much longer median periods (18–43 weeks) between the start of 
drug use and infection diagnosis are described. Whether this is due to newly acquired 
infections during biological therapy or to reactivation of pretreatment undiagnosed pul-
monary infection, remains unclear. Most of the existing studies on NTM infections are 
based on data from spontaneous reporting; thus, the actual number of cases is likely to be 
underestimated.

 Invasive Fungal Infections (IFI)

These opportunistic infections in patients on biological therapy have been reported increas-
ingly in recent years.4,18,26,44,50,51 Published information is limited mainly to case reports and 
case series, and most data are derived from voluntary reporting systems; so, the true inci-
dence is unknown. The most common IFI is histoplasmosis, followed by aspergillosis, 
candidiasis, and pneumocystosis. Histoplasmosis and coccidioidomycosis occur mainly in 
patients living in, or coming from, high-endemic geographic regions in the Ohio and 
Mississippi River valleys (interior central states of United States of America). Aspergillus 
species are ubiquitous worldwide in the environment. Serious Pneumocystis jirovecii  
(formerly Pneumocystis carinii) infections have been linked to anti-TNF agents and more 
recently to B-cell depletion.9,26 Concomitant immunosuppressive therapy is an additional 
major factor in nearly all cases of IFI.

Most of these infections involve the lung or present as disseminated disease. The clini-
cal course, in patients on TNF blockers, is often serious or fulminant and the diagnosis 
might be challenging due to a paucity of early signs and symptoms of infection (a consis-
tent feature of the descriptions) and the similarity of presentation of some cases to flares of 
underlying diseases. High rates of mortality are reported in patients receiving biologic 
treatment diagnosed with IFI, particularly with respect to aspergillosis, disseminated can-
didiasis, and cryptococcosis (ranging from 50% to 100%), and somewhat less with histo-
plasmosis (20%).50,51 The time for recognition and treatment appears to influence 
significantly the clinical course and outcome. Host conditions (e.g., neutropenia, environ-
mental exposure) are also determinant factors in the severity of IFI.51 Infliximab is the 
biologic agent most commonly reported (an estimated increased risk of granulomatous 
infections 3.25-fold higher with Infliximab versus Etanercept is reported26), but all anti-
TNF agents and the other biologic agents may be implicated. Most infections occurred 
soon after the start of treatment, particularly with Infliximab (median: £3 infusions).26,50,51 
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Close surveillance, a high level of suspicion, and prompt treatment of these life-threaten-
ing complications are essential, particularly in high-risk populations (Table 23.5).

Prevention and management: To date, there is no reliable method to screen patients before 
starting anti-TNF therapy, to predict their risk for IFI, partially because most of them are 
de novo infections. Screening for risk factors is essential (Table 23.5). Patients on treatment 
are recommended to avoid high-risk activities associated with the endemic mycosis in their 
geographic areas (Table 23.5).50,51 Physicians should maintain a high level of suspicion for 
the possibility of IFI, particularly when patients present with respiratory and/or atypical 
symptoms. Discontinuation of TNF antagonists is warranted and targeted anti-fungal therapy 
should be started promptly in a patient with signs of serious infection, not improving while 
on appropriate antibiotics for common infections, particularly if no pathogen is isolated. 
Uncertainty remains about when the high-risk period abates after TNF blockade, and thus the 
question of when it is safe to restart these drugs (if at all) cannot be answered easily.

 Other Granulomatous Infections

Intracellular bacteria, such as Listeria, Salmonella Nocardia, and Legionella species 
(among others), have been linked to disseminated life-threatening infections in patients 
treated with anti-TNF therapy.4,18,26,47 Listeria infection was found to occur at a higher 
incidence among patients on this therapy when compared to healthy and biologic-naïve 
RA populations in Spain. Estimated rate ratio (RR) for acquiring Legionella pneumonia in 
patients treated with TNF antagonists was between 16.5 and 21.0 in a recent French study.18 
For most other pathogens, however, there are no studies comparing frequencies of infec-
tion in patients receiving biologics to those given conventional DMARD.

 Viral Infections

Serious viral infections, including primary varicella, herpes zoster, and cytomegalovirus 
infections, have been reported, especially after treatment with anti-TNF monoclonal anti-
bodies and, to a lesser extent, Rituximab. Fatal or life-threatening cases are related to dis-
seminated disease or involvement of major internal organs (e.g., pneumonia, fulminant 
hepatitis).4,48,52 Influenza can also cause serious infections in these patients and is associ-
ated with secondary bacterial infections, which may progress to sepsis.26

An FDA alert in 2006 about the possibility of Progressive Multifocal Leukoencephalopathy 
(PML) in patients with ARD receiving B-cell depletion raised an additional concern. PML is 
a rare, serious, and usually fatal demyelinating disease, which occurs upon reactivation of JC 
virus, predominantly in severely immunosuppressed populations (such as persons infected 
with human immunodeficiency virus (HIV)). Up to 92% of the adult population is seroposi-
tive for JC virus, without clinical disease. However, recent reviews found that immunosup-
pressed persons other than HIV-positive, notably those with ARD, may have an intrinsically 
raised risk of developing PML. It appears that SLE patients are at the highest risk.53

As a complication of Rituximab therapy, it was first described in oncology. More 
recently, five cases of PML have been reported (as of February 2010): two in patients with 
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SLE and one case each in other three different ARD.54,55 Median time from last Rituximab 
dose to PML diagnosis was 5.5 months, and the median time to death was 2 months. The 
mortality rate reached 90%. CD4+ T lymphopenia was associated with cases occurring 
sooner after the treatment and carrying higher mortality.54 All patients were receiving con-
comitant immunosuppressive therapy, at varying intensities. The link between Rituximab 
use and the development of PML is unclear, as more than 20 patients with SLE not taking 
Rituximab have been reported to develop PML. Close surveillance remains necessary 
though, as early diagnosis is crucial. However, differentiating PML from the new-onset or 
exacerbation of CNS complications in various ARD can be difficult, such as in acute neu-
ropsychiatric SLE or CNS vasculitis.53,54

Despite the possibility of underlying undiagnosed PML as the etiology of some cases 
of demyelinating disorders occurring in patients on anti-TNF therapy, so far, there are no 
reports of confirmed PML associated with these agents.56

Prevention and management: Influenza vaccination should be provided to candidates to 
anti-TNF and Rituximab therapies. CD4+ T lymphopenia <200/mm3 precludes B-cell 
depletion therapy. New-onset or aggravated neurological symptoms and signs in patients 
on biological therapy should raise the possibility of PML as a potential cause. Neuroimaging 
studies and a Neurology opinion can help in the differential diagnosis. The gold standard 
for the definitive diagnosis relies on brain biopsy with histological and virological exami-
nations. However, less invasive detection of JC virus DNA (by protein chain reaction 
analysis) of the cerebrospinal fluid has a high specificity (though lower sensitivity), being 
the most commonly used test. Prompt efforts at immune reconstitution may improve sur-
vival rates, as currently available antiviral treatment appears essentially ineffective.54,55

23.2.3 
 Reactivation of Chronic Viral Infections

Hepatitis B virus (HBV) reactivation with hepatic failure or fulminant hepatitis (resulting 
in death or hepatic transplantation) has been reported following Rituximab and anti-TNF 
therapy (particularly with Infliximab).26,47,57,58 Cases reported include patients who were 
inactive or occult carriers (hepatitis B surface antigen (HBsAg)-negative, HBsAg anti-
body-positive).58 With Rituximab, this complication has been seen more frequently, but 
not exclusively, in cancer patients on concomitant chemotherapy. The median time to diag-
nosis of hepatitis is approximately 4 months after initiation of treatment and approximately 
1 month after the last dose. In patients on anti-TNF therapy, HBV reactivation more often 
occurs after the second or third treatments, but surprisingly it has also been seen (though 
less frequently) after the discontinuation of treatment.58 Concomitant immunosuppressives 
were invariably present, making a causal relationship with biologics less clear-cut.

Prevention and management: Hepatitis B virus status should be assessed before treat-
ment with anti-TNF and Rituximab therapy. Both are usually contraindicated, if active 
infection is detected and should be used with caution in inactive HBsAg carriers.1,58 These 
patients should be closely monitored for clinical and laboratory signs of active hepatitis, as 
the risk of reactivation seems to be high. Although the prophylactic treatment (specifically 
with lamivudine) is not agreed, much evidence suggests its efficacy in significantly 
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 reducing this risk during both biological therapies and it probably should be given for  
a long time after TNF inhibitors are discontinued.57,58

Anti-TNF and Rituximab therapies have been both used safely for the treatment of hepa-
titis C virus (HCV)–induced cryoglobulinemic vasculitis (more frequently with concomi-
tant antiviral therapy) and in HIV patients (anti-TNF agents), without complications.26,59-61

23.3 
 Malignancies

Epidemiological studies have demonstrated an increased baseline incidence of malignancies 
in several ARD.14,62 In RA patients, cancer is estimated to be the second most common cause 
of mortality, and lymphoma has a prevalence twice as high as healthy controls. Lung and skin 
cancers are also more prevalent. This risk seems to be correlated with the disease severity.  
In SLE, the risk of lymphoma (notably non-Hodgkin lymphoma) is also significantly increased 
(estimated prevalence rates up to fourfold), and to a lesser extent lung cancer (though in this 
case, smoking appears to be a more important risk factor).62 The relative contribution of 
DMARDs seems to be modest, with cyclophosphamide being the most likely “culprit.”

Does biologic therapy carry a potential increased cancer risk? While earlier studies and 
meta-analysis of RCT5,19,63 indicated the possibility of an increased risk of several types of 
cancer, and particularly of lymphoma, in patients treated with anti-TNF therapy (particu-
larly with higher doses), observational data and posterior studies (which included larger 
cohorts and longer follow-up periods) have not been able to replicate these findings.64-66 
Overall and based on the results of the most reliable latest studies, the use of TNF antago-
nists appears to be associated with slightly increased risk only of skin malignancies 
(namely, non-melanotic skin cancer OR 1.5, 95% CI 1.2–1.8 and melanoma OR 2.3, 95% 
CI 0.9–5.4).66 This increased risk appears to affect predominantly patients with previous 
history of melanoma. Patients with low risk for malignancy treated with TNF blockers do 
not seem to be at an increased risk for other solid cancers nor for any major further increase 
in the already elevated lymphoma occurrence in RA. No trend toward an increased inci-
dence or relative risk seems to exist over time (6 years posttreatment) either.64

23.3.1 
 Prevention

At present, cancer screening in all candidates for anti-TNF therapy is essential. In those 
with recent history (<5 years) of treated malignancy or current diagnosed cancer, other 
treatment options should be considered. Vigilance during therapy for the occurrence of 
malignancies (including recurrence of solid tumors) remains appropriate in patients with 
risk factors for cancer (e.g., smokers, chronic obstructive pulmonary disease, remote 
 history of skin cancers).1

There is no convincing evidence of an increased risk of malignancies in patients treated 
with the new biological agents (Rituximab, Abatacept, Tocilizumab).48,67,68 Larger studies 
and with longer follow-up periods are needed however.
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23.4 
 Serious Anaphylactic Reactions

Severe anaphylactic reactions are rare events during therapy with biologic agents, but if 
they do occur, are potentially life threatening. Most data comes from case reports and RCT. 
Few of the meta-analyses and post-approval studies have analyzed this problem.

Anti-TNF agents are the most frequently implicated, particularly Infliximab.2,4 Acute 
severe infusion reactions are more common (up to 2–3%). They occur during the adminis-
tration of the drug and usually present with symptoms of bronchospasm, hypotension, and 
erythematous rash, that may evolve to anaphylactic shock with respiratory failure. In such 
instances, therapy should be stopped and supportive or emergent care should be adminis-
tered until patient stabilisation. Infliximab infusions should thus be given with trained 
medical personnel in attendance with access to parenteral corticosteroids, diphenhy-
dramine, and epinephrine. Delayed hypersensitivity infusion reactions (occurring 
2–12 days after infusion) are more rare (<1%) and seem to be mediated by different 
pathophysiological mechanisms (involving immunoglobulin E). Clinical features are simi-
lar to those described for acute reactions, but rapidly progressing interstitial lung disease 
with ARDS and respiratory failure seem more common. Most events occurred with the 
third or fourth infusion. Histologically available data revealed eosinophilic pneumonia, 
and human antichimeric antibodies (HACA) also appear to be common.4 Most reports 
refer to patients with Crohn’s disease with long treatment-free intervals, but similar reac-
tions in patients with other autoimmune diseases treated with Infliximab are recognized. 
Mortality rates are not reported but fatal cases have been described and most needed 
admission to intensive care units. Other anti-TNF agents have not been associated with this 
type of life-threatening reactions.

Severe acute reactions to Rituximab have been described mainly in oncology.  
A cytokine release syndrome appears to be the cause, resulting in severe pulmonary and 
cardiovascular infusion–related events, within 24 h of the drug administration. In patients 
with ARD, few rare fatal cases of ARDS and cardiogenic shock have occurred, despite the 
administration of pre-medication.69

In RA patients treated with Abatacept, extremely rare cases of severe, but not fatal, 
infusion reactions are reported with hypotension and bronchospasm.

23.4.1 
 Serum-Sickness-Like Reactions

This type of delayed hypersensitivity reaction may be associated with rapidly progressing 
severe complications of biologics and have been reported most frequently with B-cell 
depletion therapy. The differential diagnosis with flares of the underlying disease can be 
difficult, as the clinical presentation is frequently nonspecific. In patients on anti-TNF 
agents (mainly Infliximab), this SAE is often associated with the development of antibodies 
against Infliximab.2

With Rituximab, the association with HACA is not as clear-cut. In SLE, HACA (with an 
estimated prevalence around 9%) seem important in the development of this complication 
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and are associated with previous low-dose treatment and absence of pre-medication. Serum-
sickness reactions are particularly frequent in Rituximab-treated patients with Sjögren’s 
syndrome (SS) (10–20%) and those with HCV-induced vasculitis also seem susceptible. 
Identified risk factors include prominent hypergammaglobulinemia and high baseline 
 cryocrit. A short period (e.g., 5 days) of intermediate dose of oral steroids following the 
drug infusion for SS patients and plasma exchange treatment prior to infusion in HCV-
induced vasculitis are suggested to prevent this complication in high-risk patients.70,71

23.5 
 Cardiovascular Complications

Cardiovascular disease plays a major role in the increased morbidity and mortality associ-
ated with ARD. It is the most common cause of death among RA patients and one of the 
leading causes in SLE, particularly late in the disease course.14,17,72-74 Traditional cardiovas-
cular risk factors (such as smoking, diabetes, hypertension, and obesity) cannot explain 
this increased risk, alone.74 Although the use of corticosteroids is an important risk factor, 
chronic systemic inflammation is assumed to play an important role, partly through the 
action of pro-inflammatory cytokines. TNF-a is a mediator of endothelial dysfunction, 
vascular instability, and disease progression in atherosclerosis and is known to contribute 
to the progression of heart failure.73,74 However, Etanercept and Infliximab treatments for 
severe heart failure have not been successful.73

The issue of prescribing anti-TNF agents to patients with diagnosis of or risk factors for 
heart failure is controversial. There have been several post-marketing reports of new-onset and 
worsening of congestive heart failure (CHF) in patients receiving anti-TNF therapy, including 
cases of de novo CHF in young patients without identifiable cardiovascular risk factors.2,3 The 
median interval from the first dose of TNF antagonist to a diagnosis of new-onset or exacerba-
tion of CHF was 3.5–4 months (ranging from 24 h to several months). In some cases, symp-
toms and signs of CHF disappeared completely with the discontinuation of the drug, suggesting 
a potential causative role for TNF antagonists. Rare fatalities were also reported.

Recent studies indicate that anti-TNF treatment in patients with RA is more likely to be 
beneficial than harmful with respect to the risk of CHF (through suppression of inflamma-
tion), particularly if there is no concomitant therapy with corticosteroids.73 Furthermore, it 
was also shown that TNF inhibition does not increase the risk of exacerbating prevalent 
CHF and it may produce an early (by 6 months) reduction in myocardial infarction in those 
patients that respond to treatment.73,74

Prevention and management: In patients with history of advanced CHF (New York 
Heart Association (NYHA) class III or IV), consideration of other treatment options seems 
the best approach and anti-TNF agents should be used with caution in patients with milder 
CHF with close monitoring for their cardiac status during therapy, particularly if higher 
doses are used.1

Patients with preexisting cardiac arrhythmias and angina have had recurrences of these 
events during Rituximab infusions. Arrhythmias reported include ventricular tachycardia, 
supraventricular tachycardia, and trigeminy. Angina and myocardial infarction have been 
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rarely reported following its administration. Rare, fatal heart failure with symptomatic 
onset weeks after Rituximab has occurred. It remains unknown what, if any, role the drug 
had in these incidents. Patients with ARD who develop significant cardiopulmonary events 
should have Rituximab discontinued, and it should be used with caution in those with 
severe CHF (NYHA class IV).1

No significant increased short-term risk of serious cardiovascular events has been 
reported, so far, in association with Abatacept and Tocilizumab.9,48

23.6 
 Autoimmune Diseases Induced by Biological Therapies

Although a variety of autoantibodies have been noted to develop after the introduction of 
TNF-a blockers,3,4,75,76 the appearance of clinical autoimmune syndromes is much less fre-
quent (vasculitis up to 3.9%, lupus <0.5%). Most cases are mild diseases, which resolve after 
discontinuation of the drug.2,4,75 Nevertheless, a growing number of reports of autoimmune 
processes related to TNF antagonists use have documented rare cases with serious, life-
threatening or even fatal complications.75 The most frequent clinical presentations consist of 
vasculitis – with an impressive ~25% having extracutaneous involvement (peripheral and 
central nervous system, renal and lung) – lupus-like syndromes and SLE (with articular, 
cutaneous, and constitutional symptoms, being the most common features) and interstitial 
lung disease (ILD). Less frequent clinical features include inflammatory myopathies, 
antiphospholipid syndrome, and autoimmune hepatitis.75 The three anti-TNF agents display 
different risks for the diverse autoimmune disorders, with Infliximab being the most fre-
quently implicated, except for vasculitis where Etanercept has the strongest association. The 
interval between administration of the drug and the appearance of the autoimmune syndrome 
varies between 6 and 10 months. Generally, these disorders are self-limiting after stopping 
anti-TNF therapy but may require corticosteroids and immunosuppressive treatment.75,76 
However, significant morbidity and mortality has also been seen. Reported causes of death 
were related to renal involvement of vasculitis, with rapidly progressive anti-neutrophil cyto-
plasmic antibodies (ANCA)-positive glomerulonephritis, and relentless progression of inter-
stitial lung disease.75 A case series found a significant poor prognosis in patients with induced 
ILD in spite of cessation of anti-TNF therapy and initiation of corticosteroids and immuno-
suppressives, with more than one half of patients showing no resolution and ~33% dying.75

Precise etiopathogenic link between these autoimmune diseases and TNF blockade 
remains unclear. An underlying predisposition of some patients for a second autoimmune 
disease (particularly in RA), given that some of them already had these autoantibodies 
prior to the anti-TNF therapy and the contribution or synergistic action of concomitant 
medication (particularly methotrexate in ILD) are confounding factors.75,76 With respect to 
lupus, some authors refer to a new concept – anti-TNF-induced lupus (ATIL) – as being 
apparently distinct from classical drug-induced lupus (DIL) and with a phenotype more 
similar to idiopathic SLE (namely: cerebral and renal involvement and anti-double-
stranded DNA (dsDNA) antibodies are more common, while anti-histone antibodies are 
less frequent, when compared to classical DIL).76
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Prevention and management: Careful clinical and immunological screening for fea-
tures suggestive of the existence of undiagnosed autoimmune disease prior to and during 
anti-TNF therapy is important. Screening of candidates for underlying ILD is recom-
mended, particularly in those receiving methotrexate. Anti-TNF agents should not be used 
in patients with preexisting interstitial pulmonary disorders. Confirmation of an autoim-
mune disease induced by these agents should be followed by the drug withdrawal, unless 
the symptoms are very mild.75

The other biological therapies (Rituximab, Abatacept, Tocilizumab) have rarely been 
reported to induce autoantibody formation or clinical manifestations (e.g., skin vasculitis 
with Rituximab). Serious/life-threatening autoimmune syndromes do not appear to be 
associated with their use.1,9

23.7 
 Demyelinating Disorders

Concerns about potential serious neurological adverse events have been raised since the 
first reports on demyelinating disorders occurring in patients treated with anti-TNF antag-
onists a decade ago.77 Several reports have since described the new-onset or exacerbation 
of both peripheral and central demyelinating disorders in small numbers of patients receiv-
ing anti-TNF therapy.1-4 These include new-onset optic neuritis, de novo multiple sclerosis 
(MS), recurrence or flare of MS, encephalitis, myelitis, Guillain–Barré syndrome, chronic 
inflammatory demyelinating polyneuropathy, neuropathy, transverse myelitis, and leuko-
encephalopathy, while receiving either three of the anti-TNF agents. Etanercept has been 
the most often drug implicated, particularly in CNS adverse events. The mean time to 
symptom onset from initiation of therapy is 5 months, ranging from 1 week to 15 months.77 
Most cases show changes in magnetic resonance imaging consistent with demyelination. 
Other than a prior history of MS or other demyelinating diseases, no predictive factors 
have been identified and cases exist in patients with no history of neurological disorder.3 In 
most cases, symptoms improve or resolve with cessation of therapy, but rarely neurologi-
cal deficits persist. The etiopathogenesis of these demyelinating disorders occurring in 
patients receiving TNF inhibitors is not fully understood.

Apart from the PML cases reported in association with Rituximab (see Sect. 23.2.2.2.4), 
no other serious neurological adverse events have been reported in patients on the other 
biological agents.

Prevention and management: Anti-TNF therapy should be avoided in patients with his-
tory of central demyelinating disorders and used with caution in those with a positive family 
history. Patients should be carefully monitored for the development of neurological symp-
toms and signs while receiving TNF antagonists and these should be discontinued when 
clinical signs of white matter injury appear. It is probably not safe to continue to use or 
readminister the drug to patients who develop significant CNS adverse reactions.1,3,77 Some 
authors also recommend an evaluation for JC virus infection, when features of leukoen-
cephalopathy predominate, although, so far, confirmed PML has not been associated with 
TNF blockers use.57,78
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23.8 
 Other Serious Complications Associated with Biological Agents

Other, rarer but potentially life-threatening, adverse events have been reported in associa-
tion with the use of biologics. Some of these were unexpected and only revealed in post-
marketing surveillance reports.

23.8.1 
 Cytopenias

Pancytopenias or cytopenias of only one cell lineage (especially thrombocytopenia) have 
rarely been ascribed to all anti-TNF agents use and isolated cases of aplastic anemia were 
also seen with Etanercept.1-4 A minority of these resulted in death. Cytopenias developed 
more frequently in few weeks after therapy initiation (but the interval time can be as long 
as 30 weeks) and usually resolved with discontinuation of the drug. However, some 
patients required corticosteroids or IVIg for treatment. The reasons linking the cytopenias 
and TNF blockade remain unclear and concomitant medication or other comorbidities may 
also be responsible.3 Periodic monitoring (every 3–6 months) of blood cell counts is sug-
gested as well as close surveillance for clinical features of blood dyscrasias.2

Severe (grade 3 or 4) cytopenias (most commonly lymphopenia) following Rituximab 
administration have been observed essentially in oncology, where confounding factors for 
the etiology (including concomitant chemotherapy and reactivation of Parvovirus B19 
infection) are important.26 However, a specific complication of this biological agent – late-
onset neutropenia (LON) – has been recognized and reported in patients receiving B-cell 
depletion for the treatment of ARD.79 It occurs usually 40 days (or more) after the last dose 
of rituximab (ranging from 2 to 6 months) and the median duration is 10 days. In some 
cases, it can be accompanied by serious complications, such as febrile severe neutropenia 
(requiring growth-factor support) or serious infections. The underlying mechanism is 
unknown. Some authors report that patients with autoimmune blistering skin diseases 
 (particularly Pemphigus vulgaris) might be more susceptible.79

Neutropenia has been frequently reported following treatment with Tocilizumab but 
severe neutropenia is rare (<1%) and it has been demonstrated not to be associated with 
increased likelihood of developing serious infection.1

23.8.2 
 Hepatotoxicity

Rare reports of liver failure or severe hepatic toxicity have been associated with TNF 
inhibitors use (particularly Infliximab). The most serious include cases of acute liver fail-
ure and fulminant hepatitis, which occurred between 2 weeks and over a year after initia-
tion of therapy and less frequently after its discontinuation.1,2,4 Some cases were fatal  
or required liver transplantation.2,4 The etiology is not clear and confounding factors or 
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hepatoxin exposure (e.g., sepsis, TB, isoniazid and other hepatotoxic drugs, alcohol hepa-
titis) may play a role. Severe or fatal reactivation of hepatitis B virus (HBV) in chronic 
carriers was the attributed cause in some cases (see Sect. 23.2.3).4,57 However, in some 
patients, no other cause could be identified, thus suggesting a causative role for anti-TNF 
therapy.2 TNF inhibitors should be stopped in patients with significant elevation of liver 
enzymes (>5 times the upper limit of normal).1,4,57

Fatal cases of fulminant hepatitis have also been reported in patients treated with Rituximab, 
but virtually all are associated with reactivation of HBV infection (see Sect. 23.2.3).

23.8.3 
 Pulmonary Complications

Rare instances of acute, severe and sometimes fatal interstitial lung disease (ILD) have 
been reported in patients using all TNF-a inhibitors.1,80 Most patients had underlying pre-
vious mild or asymptomatic lung disease and/or were receiving pneumotoxic agents  
(e.g., methotrexate) concomitantly. However, cases without these risk factors have also 
been reported. Most cases occur after the second or third treatments. Histologically, usual 
interstitial pneumonia (UIP) has been the most frequent finding, particularly in the fatal 
cases80; less frequently, bronchiolitis obliterans organizing pneumonia (BOOP) has been 
found. The pathophysiology of the pulmonary insult is unknown, and in some cases, it may 
be autoantibody mediated. Caution and close screening before and after initiation of anti-
TNF therapy is recommended, particularly in patients with previous history of lung dis-
ease and/or concomitant pneumotoxic medication. However, excluding an infectious 
complication (with particular focus for atypical pathogens) is mandatory before assuming 
any other diagnosis,81 particularly if treatment with corticosteroids is being considered.

Cases of drug-induced lung disease have also been reported in association with 
Rituximab therapy and with significant mortality (18%).69 Three “time-to-onset” patterns 
were documented. The most common presentation was acute/subacute hypoxemic BOOP, 
starting 2 weeks after the last infusion, usually resolving upon starting glucocorticoid 
 therapy. Other cases referred to acute (within a few hours) ARDS (probably related to an 
infusion reaction) and delayed macronodular organizing pneumonia. The pathogenic 
mechanisms are not clear and most probably differ among the cases with different “time-
to-onset.” Monitoring during and after the Rituximab infusion is recommended, particu-
larly in those patients with reversible “allergic-like” respiratory symptoms in previous 
administrations.

23.8.4 
 Gastrointestinal Perforation

Rare cases of upper and lower gastrointestinal perforation in patients treated with 
Tocilizumab have been reported. Some of these were fatal.1,82 Risk factors are comor-
bidities (particularly, history of diverticulosis/diverticulitis and peptic ulcer) and con-
comitant medication (mostly corticosteroids and nonsteroidal anti-inflammatory drugs). 
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The relative risk is still not well characterized. Caution is recommended when consider-
ing the use of Tocilizumab in patients with history of diverticulitis or intestinal ulcer-
ation and, during therapy, prompt evaluation of patients with suggestive symptoms 
should ensue.1,82

23.9 
 Summary

Biological therapy is generally safe, particularly when compared to conventional DMARD 
therapy. Serious adverse events appear to be rare, but are potentially associated with life-
threatening conditions. Several of these are correlated with either the underlying disease 
per se or the concomitant medication use. Most of them can be avoided by the judicious 
selection of candidates and adoption of preventive/prophylactic measures. The outcome 
may be significantly changed by close vigilance and an early proper management. 
Awareness of the possible serious side effects when using biological therapy is the first 
essential step for its safer use in patients with autoimmune diseases.
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Pericarditis, 362
Peripheral neuropathy, 52, 123–124, 155
Peripheral ulcerative keratitis

associated systemic diseases, 294
corneal thinning, 296
loss of vision, 295
symptoms and signs, 294
treatment, 295–296

Pleural disease, 41–42
Polyarteritis nodosa (PAN)

abdominal pain, 122
angiography, 126
arterial hypertension, 123
arterial obstruction, 125
biopsy, 126
brain hemorrhage, 124
cholecystitis/appendicitis, 122
chronic HCV infection, 151–152
chronic pancreatitis, 122
classification, 120
clinical manifestations, 120–121
coronary artery vasculitis, 123
cryoglobulinemia, 125
HBV-associated

antiviral and immunosuppressive  
therapy, 349

clinical and laboratory findings, 347–348
long-term mortality rate, 349
therapeutic algorithm, 348

HBV infection, 125
HCV-symptomatic, 152
heart failure, 123
hemiplegia, 124
kidney biopsy, 151
laboratory abnormalities, 125
mixed cryoglobulinemia, 152
orchitis, 124

outcome and prognosis
FFS, 126
mortality, 126–127

peripheral neuropathy, 123–124
renal insufficiency, 122
seizures, 124
treatment of

biotherapy, 128
corticosteroids indications, 127
cyclophosphamide, 127
HBV, 127–128
hypertension, 128
motor rehabilitation, 128–129
plasma exchange, 128

vascular nephropathy, 121
vascular purpura, 124–125

Polymyositis and dermatomyositis
ILD

COP, 188
DAD, 188
diagnostic evaluation and monitoring, 190
incidence of, 6
mortality in, 188
NSIP, 188
pneumonia, 189–190

pharmacological treatment
azathioprine, 195
intravenous immunoglobulin, 195–196
methotrexate, 195
oral prednisolone, 194–195
rituximab, 196

Posterior scleritis
associated systemic diseases, 299
exudative retinal detachment, 298
subretinal mass, 298
symptoms and signs, 298
treatment, 299

Preeclampsia, 335
Pregnancy

antiphospholipid syndrome, 332
complications, 331, 332
general management plan

contraindications, 339–341
Doppler studies, 341–342
high-risk features, 339, 340
permitted and contraindicate d drugs, 340, 

341
preconceptional visit checklist, 339, 340

high-risk
antiphospholipid syndrome, 335–336
congenital heart block, 337
lupus flare, 333
lupus nephritis, 333–335
neonatal lupus syndrome, 336–337



Index 413

preeclampsia, 335
pulmonary hypertension, 337–339
scleroderma renal crisis, 339

systemic lupus erythematosus, 331–332
systemic sclerosis, 332–333

Primary biliary cirrhosis, 50–51
Pulmonary alveolar hemorrhage, 13
Pulmonary arterial hypertension (PAH)

cardiac magnetic resonance imaging, 78
classification and diagnosis, 75–76
clinical features and differential diagnosis, 77
combination therapy, 78
doppler echocardiography, 78
electrocardiography, 77
oxygen therapy, 78
prevalence of, 77
RHC, 78
screening and prevention, 80
therapeutic options, 78, 79
types of, 75

Pulmonary artery aneurysms (PAA), 174
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