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  Pref ace    

 The objective of this book is to provide a coherent synopsis on the treatment and 
management of autoimmune blistering diseases, with one chapter focusing on each 
of these rare conditions. Many of these disorders can have irreversible conse-
quences, and in some cases the potential to be fatal. Each chapter has endeavored to 
summarize the present-day literature on currently available therapies, and how they 
may fi t into various feasible treatment algorithms. The contributing authors are indi-
viduals who have devoted their careers to understanding these diseases and have 
invested countless hours in their research laboratories and clinical settings. The 
ideas presented by this text do not intend to serve as the de facto treatment approach. 
Instead, it is our aspiration that the information and algorithms presented may help 
serve clinicians by providing some direction and assistance in the management of 
their patients. There is a large amount of overlap in the conventional treatments of 
these complex ailments. To help better stratify therapeutic strategies to specifi c dis-
eases, the authors have provided expert opinions based on their vast sum of experi-
ences. This serves to add an angle in balancing evidence based science with the “art 
of medicine” in patient care. This includes practical matters in disease management, 
and an algorithm based on various factors such as severity indices, side effect pro-
fi les, and the authors’ personal preferences based on anecdotal observations. 

 While the overall focus of this text has been on the more common autoimmune 
blistering diseases affl icting adults, there are four chapters which separately address 
other important topics, including: the more rare blistering diseases, systemic corti-
costeroids, supportive and topical care, and blistering diseases in children. The sec-
tions on systemic corticosteroids and supportive care add two components of 
management which can often be overlooked, as clinicians search for the appropriate 
long-term treatment for their patient. It is my hope and desire that this book may 
serve as a guide in assisting my colleagues to develop their approach to treatment. 
However, as many of us have come to realize, the overall strategy will need to be 
individualized to each patient, and may evolve based on numerous factors in the 
patients’ long-term care. 
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    Chapter 1   
 Pemphigus Vulgaris                     

       Ilya     Shoimer     ,     Russell     X.     Wong     , and     P.     Régine     Mydlarski     

    Abstract     Pemphigus vulgaris (PV) is an autoimmune mucocutaneous blistering 
disorder for which early recognition and treatment are necessary to achieve a favour-
able prognosis. A multidisciplinary, patient-centred approach is required to opti-
mize therapeutic outcomes. Systemic corticosteroids remain fi rst-line treatment for 
PV patients, yet their optimal dosing regimen remains unknown. Further, various 
steroid-sparing adjuvants play an important role in the treatment of PV. As clinical 
trials in the fi eld are limited by small sample sizes and a lack of standardized out-
come measures, a therapeutic algorithm is presented to guide the management of 
PV patients.  

  Keywords     Pemphigus vulgaris   •   Systemic steroids   •   Dapsone   •   Azathioprine   • 
  Mycophenolate mofetil   •   Cyclophosphamide   •   Methotrexate   •   Rituximab   •   Tumor 
Necrosis Factor-α Inhibitors   •   Intravenous Immunoglobulin  

      Introduction 

 Pemphigus refers to a group of autoimmune bullous disorders that are characterized 
by blistering of the skin, mucous membranes or both. The two main types of pem-
phigus are pemphigus vulgaris (PV) and pemphigus foliaceus (PF), each with its 
own clinical subtypes. Less common variants include paraneoplastic autoimmune 
multiorgan syndrome (or paraneoplastic pemphigus), IgA pemphigus, and pemphi-
gus herpetiformis. This chapter will focus on PV, a prototypical organ-specifi c 
 autoimmune disorder. 
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 The estimated incidence of PV is between one and fi ve cases per million popula-
tion per year [ 1 ]. The prevalence of PV is higher in individuals of Ashkenazi Jewish, 
Mediterranean, Indian, Malaysian, Chinese and Japanese descent [ 1 ,  2 ]. PV has no 
gender predilection and has an average age of onset of between 40 and 60 years [ 2 ]. 
Though rare, childhood cases have been reported [ 1 ,  2 ]. 

 Mucosal disease precedes cutaneous involvement in the majority of cases. The 
oral mucosa is most frequently involved, with lesions affecting the hard and soft 
palate, tongue, fl oor of the mouth and labial mucosa. Occasionally, PV patients may 
present with a desquamative gingivitis. Conjunctival, nasal, pharyngeal, laryngeal, 
esophageal, genital and anal involvement are less common. Patients may complain 
of cutaneous (i.e., pain, pruritus), mucosal (i.e., dysphagia, dysuria, anogenital or 
ocular concerns) and/or systemic (i.e., weight loss) symptoms. 

 Skin disease is characterized by multiple, painful erosions, vesicles, or fl accid 
bullae (Fig.  1.1 ). The Nikolsky sign may be elicited by applying a shearing force on 
intact skin and inducing blister formation. The Asboe-Hansen sign, also known as 
the Nikolsky II or indirect Nikolsky sign, is demonstrated by applying lateral pres-
sure on the edge of a blister and extending the blister into clinically unaffected skin. 
The most commonly affected areas include the scalp, face, trunk and intertriginous 
regions. Rarely, nail involvement has been reported.

   Pemphigus vegetans, a rare subtype of PV, is typifi ed by a localized vegetative or 
papillomatous response. There are two types of pemphigus vegetans: the Hallopeau 
type and the Neumann type [ 3 ]. In pemphigus vegetans of Hallopeau, pustular 
lesions predominantly involve the folds and heal into localized verrucous, hyper-
keratotic plaques. Pemphigus vegetans of Neumann is more extensive, characterized 
by periorifi cial papillomas and results in the formation of excess granulation tissue. 

 In 1964, Beutner and Jordan demonstrated the presence of anti-epidermal anti-
bodies in the serum of pemphigus patients [ 4 ]. Anhalt et al. confi rmed that passive 
transfer of PV immunoglobulin G (IgG) induced a pemphigus phenotype in neona-
tal mice [ 5 ]. Circulating IgG autoantibodies against the cadherins, desmogleins 1 
(Dsg1) and 3 (Dsg3), were subsequently characterized [ 6 ]. By 1997, Koch et al. 
established that the disruption of desmoglein 3 in mice resulted in the loss of kera-

a b

  Fig. 1.1    Clinical features of pemphigus vulgaris. Flaccid blisters, erosions and crusting on the 
face ( a ) and back ( b ) of a 55-year-old man       

 

I. Shoimer et al.



3

tinocyte cell-cell adhesion and a PV phenotype [ 7 ]. The collective data support the 
pathogenicity of these antibodies in pemphigus patients. 

 PV is a complex polygenic disorder involving multiple genetic loci, many of 
which remain unknown. Association studies link HLA class II genes to PV, as over 
95 % of patients carry either the DRB1*0402 or DQB1*0503 alleles [ 2 ]. Though 
rare, familial cases of the disease have been reported [ 8 ]. 

 Up to 25 % of patients with pemphigus have another underlying immunologic 
disease [ 9 ]. Pemphigus is associated with autoimmune thyroid disease, type I diabe-
tes, rheumatoid arthritis and systemic lupus erythematosus [ 10 ]. Further, the asso-
ciation between pemphigus and myasthenia gravis is well established [ 11 ]. These 
fi ndings suggest that common genetic factors from clinically distinct disorders may 
underlie the susceptibility to autoimmune disease. 

 Genetic predisposition alone is not suffi cient to cause the development of 
PV. Environmental factors seem to be required to initiate and perpetuate the disease 
process. However, an inducing agent cannot be identifi ed in most patients. 
Occasionally, drugs, physical agents, contact allergens, viral infections, vaccina-
tions, and diet have been implicated in the disease [ 11 ]. For instance, drug-induced 
pemphigus may occur with thiols (i.e., penicillamine, captopril), phenols (i.e., aspi-
rin, rifampin) and non-thiol, non-phenol drugs (i.e., non-steroidal anti- 
infl ammatories, nifedipine) [ 11 ]. 

 If left untreated, PV has a mortality rate ranging from 60 to 90 % [ 12 ]. 
Overwhelming sepsis, fl uid and electrolyte imbalances, impaired thermoregulation, 
as well as cardiac and renal failure are possible life-threatening complications of the 
disease. Systemic corticosteroids and adjuvant therapies have reduced the mortality 
rate of PV patients to approximately 10 %; yet, treatment-related complications are 
now the leading cause of morbidity and mortality. By understanding the molecular 
mechanisms that underlie pemphigus, researchers are developing novel targeted 
therapies for the management of PV.  

    Diagnosis 

 During the initial clinical encounter, the physician should look for signs and symp-
toms to support a diagnosis of pemphigus. A thorough evaluation for potential risk 
factors, triggers and comorbidities must be elicited. Validated scoring systems, such 
as the Autoimmune Bullous Skin Intensity and Severity Score (ABSIS) and the 
Pemphigus Disease Area Index (PDAI), may be used to measure the extent and 
distribution of lesions. 

 To confi rm the diagnosis of PV, biopsies must be performed for both routine 
pathology and direct immunofl uorescence (DIF). A 4.0 mm punch excision from an 
early, small vesicle or the periphery of a larger blister should be obtained for histo-
pathologic analysis. Routine histology reveals loss of cellular cohesion (acantholy-
sis) in the suprabasilar layer of the epithelium (Fig.  1.2a ). A classical “tombstone” 
appearance of basal keratinocytes is commonly described (Fig.  1.2b ). Direct immu-

1 Pemphigus Vulgaris
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nofl uorescence of perilesional skin demonstrates intercellular deposition of IgG 
and/or C3. Since antibodies correlate with disease activity in most patients, indirect 
immunofl uorescence (IIF) assays are frequently used to semi-quantitatively mea-
sure circulating antibody levels. Using monkey or guinea pig esophagus as a sub-
strate for IIF, an intercellular staining pattern may be visualized. The fi ndings 
resemble a ‘chicken-wire’, ‘honeycomb’ or ‘fi shnet’ appearance (Fig.  1.2c ). 
Enzyme-linked immunosorbent assays (ELISA) are a more sensitive method for 
measuring antibodies to desmoglein 1 and desmoglein 3. Lastly, immunoblot and 
immunoprecipitation may be used to identify specifi c autoantibody profi les.

       Management 

 A multidisciplinary approach is required to optimize patient care and outcomes. An 
experienced dermatologist must work closely with the patient’s general practitioner. 
Other specialists may play a supportive role for PV patients, including oral patholo-
gists, otolaryngologists, ophthalmologists, gynecologists, urologists, internists and 
psychiatrists, among others [ 13 ]. 

 Allied health care professionals often work with patients to minimize their co- 
morbidities. Educated wound care specialists are particularly helpful in providing non-
adhesive dressing recommendations. Proper dental care and good oral hygiene are 
required. A dietician may provide nutritional support for patients with severe oral dis-
ease and resultant malnutrition, as well as those with steroid-related complications (i.e., 
diabetes, hypertension, obesity). If needed, analgesics should be ordered to ensure ade-
quate pain control. Infections should be promptly recognized and treated aggressively. 

 If a potential triggering agent is identifi ed on history, every effort must be made 
to eliminate the precipitating factor. As drug-induced pemphigus is a well-described 
phenomenon, a close review of the patient’s medication history is required. Other 
reported exogenous triggers include: (1) infections, such as herpes simplex virus; 
(2) physical agents, such as ultraviolet or ionizing radiation; (3) contact allergens, 
such as 1,3-dichloropropene; and (4) dietary factors, such as members of the  Allium  
species (i.e., garlic, leeks, onions, chives) [ 2 ]. 

a b c

  Fig. 1.2    Immunohistology of pemphigus vulgaris. Suprabasilar clefting, blister formation ( a ) and 
acantholysis ( b ) in a “tombstone” pattern (H&E, 100× magnifi cation). Circulating intercellular 
IgG autoantibodies revealing a “chicken-wire,” “honey-comb,” or “fi shnet” pattern on indirect 
immunofl uorescence ( c )       
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 An extensive work-up is required prior to initiating corticosteroid and/or immu-
nosuppressive therapies [ 13 ]. Recommended investigations include:

•    Complete blood count and differential;  
•   Serum electrolytes, creatinine, urea;  
•   Liver panel;  
•   Fasting glucose, cholesterol and triglycerides;  
•   Hepatitis B, Hepatitis C and HIV serologies;  
•   Serum β−HCG on all woman of childbearing age;  
•   Screening Mantoux test (or quantiFERON® test) for tuberculosis;  
•   Chest X-ray;  
•   Baseline bone density;  
•   Baseline ocular examination.    

 If indicated, additional bloodwork may be requested to determine a patient’s candi-
dacy for select therapies. For instance, thiopurine methyltransferase (TPMT) or glu-
cose-6-phosphate dehydrogenase (G6PD) should be ordered prior to initiating treatment 
with azathioprine or dapsone, respectively. Further screening bloodwork and/or radio-
logic investigations should be considered on a case-by-case basis. Vaccinations (i.e., 
seasonal infl uenza, H1N1, tetanus, hepatitis B) should be brought up-to-date. However, 
live vaccinations are contraindicated in patients on immunosuppressive therapies. 

 The main objectives of therapy are to heal existing lesions, prevent the formation 
of new blisters and improve the patient’s quality of life. The goal of management is 
to induce and maintain remission with the lowest possible doses of medication, so 
as to minimize the risk of serious and potentially life-threatening drug-related 
adverse events. Though the optimal therapeutic strategy for PV patients has yet to 
be established, systemic corticosteroids remain the cornerstone of treatment.  

    Therapeutic Interventions 

 Systemic corticosteroids and immunosuppressive therapies are the mainstay of 
treatment in PV patients. Given the rarity of this disease, studies are limited by 
small sample size, varied methodologies and a lack of standardized outcomes. As a 
result, there is a paucity of high-quality, randomized controlled trials (RCTs). 
Herein, we present a thorough review on the safety and effi cacy of the therapeutic 
interventions for PV (Table  1.1 ).

      Topical Therapies 

 Baths containing antiseptics (i.e., chlorhexidine) are often recommended to reduce 
the risks of secondary infections in patients with extensive skin involvement [ 11 ]. 
Potent topical corticosteroids (i.e., clobetasol proprionate 0.05 %) and calcineurin 
inhibitors (i.e., tacrolimus 0.1 % ointment and pimecrolimus 1 % cream) are 

1 Pemphigus Vulgaris
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benefi cial in the treatment of localized skin and/or mucous membrane lesions  [ 13 – 15 ]. 
For vegetative plaques, intralesional corticosteroids (i.e., triamcinolone acetonide 
2.5–10 mg/ml) may provide symptomatic relief [ 13 ]. Oral topical formulations (i.e., 
triamcinolone acetonide 0.1 % paste) and inhaled corticosteroids (i.e., mometasone 
furoate monohydrate nasal spray) can also be used to enhance the delivery of cortico-
steroids to mucosal surfaces. The use of dental trays improves the effi cacy of topical 
therapies for lesions affecting the gumlines and hard palate. Topical epidermal growth 
factor (EGF) has also been shown to hasten the healing of PV lesions [ 16 ]. 

 Nicotine, a cholinergic agonist, has been proven to induce T cell anergy and 
improve antibody-mediated acantholysis in pemphigus [ 17 ,  18 ]. Further, remission 
may be achieved sooner in smokers than in non-smokers [ 19 ]. Given the many 
harmful effects caused by smoking, cigarette smoking is not recommended to PV 
patients. However, 4 % pilocarpine gel, a cholinomimetic, has been shown to 
improve the lesional rates of re-epithelialization in PV patients [ 20 ].  

   Table 1.1    Therapeutic options for the treatment of pemphigus vulgaris   

 Drug class  Medication  Route  Dose 

 Systemic 
corticosteroids 

 Dexamethasone  Oral or IV pulse  50–200 mg/d for 
3–5 d 

 Methylprednisolone  IV pulse  500–1000 mg/d for 
3–5 d 

 Prednisone  Oral  0.5–2 mg/kg/d 
 Immunosuppressive & 
anti-infl ammatory 
therapies 

 Azathioprine a   Oral  0.5–2.5 mg/kg/d 
 Cyclophosphamide  Oral  2–3 mg/kg/d 

 IV pulse  0.5–1 g/m 2  monthly 
 Immunoablative 
high-dose IV 

 50 mg/kg/d for 4 d 

 Cyclosporine  Oral  2–5 mg/kg/d 
 Dapsone  Oral  25–200 mg/d 
 Gold  IM  25–50 mg/biweekly 

 Oral  6–9 mg/d 
 Methotrexate  Oral or SC  10–25 mg/week 
 Mycophenolate mofetil  Oral  2–3 g/d 
 Pentoxifylline  Oral  1500 mg/d 
 Sulfasalazine  Oral  1200 mg/d 

 Biologics  Etanercept  SC  50 mg weekly 
 Infl iximab  IV  5 mg/kg/cycle 
 IVIG b   IV  1–2 g/kg/cycle 
 Rituximab  IV  375 mg/m 2  weekly 

for 4 weeks or 
1000 mg on days 1 
and 15 

  Adapted from Prajapati et al. [ 81 ], with permission from Skin Therapy Letter 
  IV  intravenous,  IM  intramuscular,  SC  subcutaneous,  mg  milligrams,  kg  kilograms,  d  days 
  a Azathioprine should be dosed in accordance with thiopurine methyltransferase (TPMT) levels 
  b  IVIG  Intravenous Immunoglobulin  
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    Systemic Glucocorticoids 

 Systemic steroids remain the fi rst-line treatment for PV patients. Though the dose 
of prednisone has been the subject of debate, Ratnam’s RCT suggests that low-dose 
(i.e., 45–60 mg/day) is as effective as high-dose (i.e., 120–180 mg/day) prednisone 
[ 21 ]. This study, which included 22 participants, did not demonstrate a difference in 
any of the reported outcomes, including disease control, relapse and death. An RCT 
of 20 patients further demonstrated that adjuvant pulsed oral dexamethasone treat-
ments provided no additional benefi t to conventional fi rst-line therapies [ 22 ]. 
Moreover, signifi cant adverse events occurred more commonly in the pulsed steroid 
group. 

 Most expert opinions suggest the initial use of prednisone 1 mg/kg/day, though 
ranges in dose from 0.5 to 1.5 mg/kg/day have been proposed [ 13 ,  23 ,  24 ]. If control 
is not obtained within 2 weeks, a higher dose of prednisone (2 mg/kg/day) may be 
considered [ 13 ]. The approach to steroid dosage must be dynamic and adjusted 
according to disease severity, underlying patient co-morbidities and response to 
treatment. 

 Patients treated with systemic corticosteroids should receive calcium and vitamin 
D supplementation. To prevent steroid-induced osteoporosis, bisphosphonates (i.e., 
alendronate, risendronate) should be considered in at-risk patients [ 25 ]. The prophy-
lactic use of H2-blockers or proton pump inhibitors for steroid-induced peptic ulcers 
remains controversial, and treatment should be individualized to the patient [ 26 ]. 
Annual ophthalmologic examinations are recommended to screen for steroid-related 
ocular complications (i.e., cataracts, glaucoma). Systemic antibacterial, antifungal 
and antiviral therapies are recommended when clinically indicated [ 13 ].  

    Adjuvant Immunomodulatory Therapies 

    Azathioprine 

 Azathioprine, a purine analog which inhibits DNA/RNA synthesis, has long been 
known to have immunosuppressive and anti-infl ammatory effects. In RCTs of pem-
phigus patients, azathioprine has been compared to corticosteroids alone, mycophe-
nolate mofetil (MMF), cyclophosphamide and tacrolimus [ 24 – 31 ]. Chams-Davatchi 
et al. conducted a landmark, multi-arm RCT (n = 120) which compared predniso-
lone alone to three adjuvant therapies: MMF, azathioprine and pulsed cyclophos-
phamide [ 27 ]. Azathioprine demonstrated a steroid-sparing effect when compared 
to prednisolone alone [ 27 ,  28 ]. Though MMF appeared more effective than azathio-
prine at achieving disease control, azathioprine showed superior steroid-sparing 
properties [ 27 ,  30 ]. When compared to cyclophosphamide, azathioprine again dem-
onstrated superior steroid-sparing effects; however, its effect on disease control was 
inconclusive [ 27 ,  29 ]. In the only trial comparing azathioprine to tacrolimus, there 
was no signifi cant benefi t in any outcome measures [ 31 ]. In a meta-analysis of PV 
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therapies, azathioprine was considered to be a steroid-sparing treatment option that 
had no effect on remission, relapse rate or death [ 32 ]. 

 The functional enzyme assay for TPMT should guide physicians when dos-
ing azathioprine. Genetic polymorphisms have been associated with high, inter-
mediate, low and very low levels of TPMT activity. The awareness of these 
phenotypes allows the physician to: (1) minimize the risk of myelosuppres-
sion, and (2) optimally dose azathioprine according to the patient’s TPMT 
level [ 33 ,  34 ]. Azathioprine should be dosed in accordance with the following 
recommendations:

•    Very low TPMT levels (i.e., <5.0 U): azathioprine contraindicated;  
•   Low TPMT levels (i.e., between 5.0 and 13.7 U): up to 0.5 mg/kg/day;  
•   Intermediate TPMT levels (i.e., between 13.7 and 19.0 U): up to 1.5 mg/kg/day;  
•   High TPMT levels (i.e., >19.0 U): up to 2.5 mg/kg/day.    

 If TPMT functional assays are not routinely available, patients should be started 
on low-dose (i.e., 50 mg/day) azathioprine. The dose should be slowly increased 
and blood counts must be closely monitored throughout.  

    Cyclophosphamide 

 A derivative of nitrogen mustard, cyclophosphamide is an alkylating agent that 
acts by cross-linking DNA. Cyclophosphamide preferentially targets B over T 
lymphocytes, and has potent immunosuppressive properties. Studies have com-
pared cyclophosphamide to corticosteroids alone, azathioprine, MMF and cyclo-
sporine [ 27 ,  29 ,  35 ,  36 ]. As a steroid-sparing treatment, cyclophosphamide 
appears to be more effective than MMF, but less effective than azathioprine [ 27 ]. 
There were no signifi cant benefi ts for patients receiving pulse dexamethasone-
cyclophosphamide as compared to oral methylprednisolone-azathioprine therapy 
[ 29 ]. In a randomized trial to assess the effi cacy of adjuvant pulse intravenous 
cyclophosphamide therapy, there were trends towards fewer relapses and reduced 
times to remission in the cyclophosphamide-treated group [ 36 ]. However, in the 
meta-analysis by Atzmony et al., cyclophosphamide was found to have no effect 
on remission rate, relapse rate or time-to-disease control [ 32 ]. Though one PV 
patient died of sepsis during cyclophosphamide therapy, the overall rates of with-
drawal due to adverse events were similar among the various treatment groups 
[ 32 ,  36 ]. 

 The long-term use of cyclophosphamide is associated with signifi cant adverse 
effects, including infertility, carcinogenicity and hemorrhagic cystitis. Given the 
lack of evidence and the potential for drug-related toxicities, cyclophosphamide 
should be reserved for cases that have failed conventional therapies. When treat-
ment with cyclophosphamide is indicated, it may be administered intravenously 
(i.e., 0.5–1.0 g/m 2 ) or orally (i.e., 2 mg/kg/day) [ 13 ]. Few case reports suggest a 
potential role for immunoablative high-dose cyclophosphamide without stem cell 
rescue [ 37 ].  
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    Cyclosporine 

 Cyclosporine, a calcineurin inhibitor, is a potent immunosuppressant widely used in 
transplantation to prevent organ rejection. The effi cacy of cyclosporine in the treat-
ment of PV has been evaluated in two small RCTs [ 35 ,  38 ]. As compared to steroids 
(i.e., prednisone, methylprednisolone) or cyclophosphamide, cyclosporine offers no 
signifi cant benefi t in terms of cumulative corticosteroid dose, disease control, remis-
sion, or relapse rates. Adverse events were similar in all treatment groups. Given the 
lack of evidence, cyclosporine is not routinely recommended in the treatment of PV.  

   Dapsone 

 Dapsone, an antibiotic commonly used in the treatment of leprosy, has potent anti- 
infl ammatory and immunomodulatory properties. The effi cacy of dapsone has been 
studied in one small RCT of 19 pemphigus patients who were unable to taper their 
dose of prednisone below 15 mg/day [ 39 ]. While a trend towards effi cacy of dap-
sone was demonstrated, the study was underpowered and the data were inconclu-
sive. There was no signifi cant effect of dapsone on the rate of remission. No patients 
withdrew from the study because of adverse events. In patients with a normal G6PD 
level, dapsone is typically dosed between 100 and 150 mg daily.  

   Intravenous Immunoglobulin 

 Derived from purifi ed human plasma, intravenous immunoglobulin (IVIG) contains 
supraphysiologic levels of IgG as well as traces of other immunoglobulins. It exerts a 
variety of immunomodulatory effects and has been used in the treatment of immuno-
defi ciencies, autoimmune disorders and infections. Though multiple case series sug-
gest a role for IVIG in the treatment of PV, there is only one RCT which evaluates its 
effi cacy in pemphigus patients [ 40 ]. A total of 61 PV or PF patients, resistant to treat-
ment with prednisolone, were randomized to receive a single course of adjuvant IVIG 
(400, 200 or 0 mg/kg/day) for 5 consecutive days. In the three groups, a dose-response 
relationship was observed. The duration of response, as measured by time to escape 
from protocol, was signifi cantly improved in the 400 mg group as compared to pla-
cebo. There was a signifi cant reduction in the pemphigus activity scores and the ELISA 
levels in the 400 mg group. No signifi cant differences in safety end points were noted. 

 Due to the risk of fl uid overload, congestive heart failure and renal failure are relative 
contraindications to the use of IVIG. Patients with IgA defi ciency and those with hyper-
coagulable states are at increased risk for anaphylaxis and thromboembolic events, respec-
tively. Further, treatment with IVIG may predispose patients with rheumatoid arthritis and 
cryoglobulinemia to renal disease. Screening bloodwork prior to initiating treatment with 
IVIG includes: a complete blood count, liver and renal panels, IgA level, rheumatoid fac-
tor, cryoglobulins, as well as hepatitis B, hepatitis C and HIV serologies. The typical dos-
ing regimen for IVIG is 2 g/kg/month, with the infusions divided over 2–5 days [ 41 ,  42 ].  
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   Methotrexate 

 Methotrexate, a folic acid antagonist, has anti-infl ammatory and immunosuppres-
sive effects. Though methotrexate has been used as a treatment for PV since the 
1960s, there are no RCTs evaluating its effi cacy. Case series support the use of 
methotrexate as a steroid-sparing option for PV [ 43 – 45 ]. In the most recent retro-
spective chart review of 23 PV patients, Tran et al. demonstrated a steroid-sparing 
effect for methotrexate [ 46 ]. Sixteen patients (70 %) were able to taper and ulti-
mately discontinue prednisone within a median time of 18 months. An additional 
23 % of patients demonstrated a partial steroid-sparing effect. Methotrexate was 
only discontinued in two patients (9 %) due to adverse events. 

 Methotrexate is typically dosed between 10 and 25 mg/week, and may be admin-
istered orally or subcutaneously. The use of folic acid supplementation to reduce 
gastrointestinal adverse effects and pancytopenia remains controversial.  

   Mycophenolate Mofetil 

 Mycophenolate mofetil (MMF) is a non-competitive inhibitor of inosine mono-
phosphate dehydrogenase, an important enzyme in the  de novo  purine synthesis 
pathway. As this pathway is the major route of purine synthesis for T- and 
B-lymphocytes, MMF has potent immunosuppressive properties. Studies have 
compared MMF to corticosteroids alone, azathioprine and cyclophosphamide [ 27 , 
 30 ,  47 ,  48 ]. As compared to corticosteroids alone, MMF demonstrated a faster and 
more durable response [ 47 ]. Though Ioannides et al. found no signifi cant difference 
in relapse rate, another study suggested that the time to relapse was delayed in 
patients treated with MMF [ 47 ,  48 ]. Further, MMF-treated PV patients demon-
strated a complete response more rapidly than azathioprine-treated patients [ 30 ]. In 
terms of steroid-sparing effects, MMF showed inferiority to both azathioprine and 
cyclophosphamide [ 27 ,  30 ]. There were no signifi cant differences noted between 
the study groups on remission, death or withdrawals due to adverse events. 

 The typical dosing regimen for MMF is between 2 and 3 g/day. Though the effi -
cacy of enteric coated-mycophenolate sodium in PV patients has yet to be estab-
lished, it may prove useful in patients presenting with MMF-induced gastrointestinal 
symptoms.  

   Plasmapheresis, Immunoadsorption and Extracorporeal Photopheresis 

 Plasmapheresis has been used to treat a variety of autoimmune disorders that require 
the rapid removal of disease-causing autoantibodies from the circulation. Guillaume 
et al. studied the role of plasmapheresis in a multicenter randomized trial of 40 
pemphigus patients [ 49 ]. As compared to prednisolone alone, the plasmapheresis/
prednisolone group showed no signifi cant improvement in disease control, cumula-
tive steroid dose or serum antibody titers. While there was no signifi cant difference 
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in mortality rates, 4 of 22 patients in the intervention group died of thromboembo-
lism or infection. 

 Immunoadsorption (IA) has been used to successfully treat PV patients who 
have failed conventional therapies [ 50 – 55 ]. Recent studies have suggested that IA is 
most effective when used in combination with immunosuppressive agents, includ-
ing corticosteroids, azathioprine, MMF and rituximab [ 50 ,  54 ,  55 ]. Case reports 
also document the use of extracorporeal photopheresis for the treatment of severe, 
recalcitrant PV [ 56 – 59 ].  

   Rituximab 

 Rituximab may be considered the most promising new therapy for the treatment of 
pemphigus. It is a chimeric IgG1 monoclonal antibody against CD20, a marker 
expressed on the surface of pre-B and mature B lymphocytes. Several studies have 
established the effi cacy of rituximab using the lymphoma dosing schedule of 
375 mg/m 2  weekly for 4 consecutive weeks [ 60 – 62 ]. In a phase II clinical trial of 45 
PV patients, participants received four doses of intravenous rituximab 375 mg/m 2  
weekly and concomitant prednisolone [ 63 ]. Clinical improvement was noted after 
an average of 6.4 weeks, with marked improvement being noted by a mean of 
10.1 months. Approximately 47 % of patients had a sustained clinical response after 
one treatment cycle, with subsequent infusions increasing the rates of remission. 
Furthermore, there was a signifi cant decrease in cumulative steroid dose. However, 
22.5 % of patients experienced complications including infections (i.e., sepsis, lung 
and skin infections), thrombosis (i.e., cavernous sinus thrombosis, deep vein throm-
bosis) and Stevens-Johnson syndrome. Ahmed et al. suggested using a combination 
of rituximab and high-dose monthly IVIG to minimize the risks of infection [ 64 ]. 

 In 2006, a weight-independent dosing regimen was approved for the treatment of 
rheumatoid arthritis [ 65 ]. Several retrospective studies subsequently demonstrated 
high remission rates in patients treated with rituximab using two 1000 mg infusions 
within a 2-week interval [ 66 – 69 ]. In a large retrospective study of 47 PV patients, 
remission rates of 76 % were obtained after one treatment cycle of biweekly 1 g infu-
sions [ 67 ]. With repeated cycles of rituximab, remission rates increased to 91 % [ 67 ]. 
The rheumatoid arthritis dosing schedule for rituximab had relatively few adverse 
events. A modifi ed fi xed-dose rituximab protocol was also studied in a retrospective 
cohort study of 92 pemphigus patients [ 66 ]. Participants received 1000 mg intrave-
nously on days 1 and 15, followed by either 500 mg intravenously or repeated full 
dosing if clinically warranted at 6-month intervals. At fi nal follow- up, 61 % of patients 
were in complete remission off therapy, whereas 28 % were in complete remission on 
adjuvant treatments. There were no signifi cant infectious complications. 

 Kanwar et al. carried out an RCT (n = 22) comparing high-dose (1000 mg 
biweekly) and low-dose (500 mg biweekly) rituximab treatments in PV [ 70 ]. 
Complete remission was achieved in 95 % of participants. There were no signifi cant 
differences in rates of remission, relapse, cumulative steroid dose or study drop-out 
due to adverse events. However, the low-dose intervention group had signifi cantly 
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higher Dsg1 and Dsg3 antibody levels post-treatment. They also received a higher 
cumulative dose of azathioprine. 

 Some authors have suggested that rituximab become a fi rst-line treatment option 
for pemphigus [ 71 ,  72 ]. Given the risks of infection, such as progressive multifocal 
leukoencephalopathy, and the lack of high-quality RCTs, rituximab should be 
reserved for severe or recalcitrant PV cases. Rituximab may be optimally dosed at 
1000 mg on days 1 and 15. Subcutaneous veltuzumab, a humanized anti-CD20 
antibody that recently gained FDA orphan drug status for pemphigus, may also play 
a role in the treatment of refractory PV [ 73 ]. Other anti-CD20 therapies, such as 
ofatumumab, obinutuzumab and ocrelizumab, hold therapeutic potential.  

   Tumour Necrosis Factor-α Inhibitors 

 Studies have shown that serum tumour necrosis factor-α (TNF-α) levels correlate with 
disease activity, and that TNF-α may play a role in the process of acantholysis [ 74 , 
 75 ]. Several trials have examined the role of TNF-α inhibition in the treatment of PV. 

   Etanercept 

 Etanercept, a recombinant fusion protein of TNF-α receptor 2 and the constant por-
tion of human IgG1, acts as a competitive inhibitor for TNF-α [ 76 ], The effi cacy of 
etanercept was evaluated in one small RCT (n = 8) of PV patients [ 76 ]. Patients were 
randomized to etanercept (50 mg) or saline subcutaneously once weekly for 
16 weeks. The study was underpowered and the data were inconclusive. No serious 
adverse events were noted.  

   Infl iximab 

 Infl iximab, a chimeric monoclonal antibody against TNF-α, was compared to pred-
nisone alone in a multi-centered randomized trial [ 77 ]. Twenty patients with PV 
were randomized to receive infl iximab (5 mg/kg at 0, 2, 6 and 14 weeks) and pred-
nisone, or prednisone alone. Though a reduction in anti-Dsg1 and Dsg3 antibodies 
was noted, infl iximab was shown to be ineffective in the treatment of PV patients.  

   Sulfazalazine/Pentoxifylline 

 The low-cost anti-tumour necrosis factor-alpha (TNF-α) therapies, sulfasalazine 
and pentoxifylline, were studied as adjuvant treatments for PV [ 78 ]. All 64 patients 
participating in the RCT received a combination of steroids and cyclophosphamide. 
Patients were then randomized to receive additional sulfasalazine and pentoxifyl-
line, or placebo. Patients receiving adjuvant therapy had a signifi cant clinical 
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improvement and reduction in serum TNF-α levels. The dosing regimen used in the 
study was pentoxifylline 500 mg t.i.d. and sulfasalazine 400 mg t.i.d.     

    Therapeutic Algorithm 

 Although strong evidence in the form of RCTs is lacking, the authors propose the 
following therapeutic algorithm to guide the management of PV patients (Fig.  1.3 ). 
Systemic corticosteroids remain the cornerstone of treatment. Once the diagnosis of 
PV has been confi rmed, patients should receive prednisone 1 mg/kg/day. For indi-
viduals with mild disease, prednisone alone may be suffi cient to achieve disease 
control. However, many experts advocate the early use of steroid-sparing therapies 
to minimize the risk of side effects associated with the prolonged use of corticoste-
roids [ 79 ,  80 ]. Azathioprine and MMF are considered fi rst-line steroid-sparing 
treatment options. While MMF-treated patients seem to demonstrate a complete 
response more rapidly, azathioprine may have superior steroid-sparing properties. 
As there have been no studies that clearly demonstrate superiority of one treatment 
regimen over the other, the low cost of azathioprine is frequently taken into consid-
eration. Thiopurine methyl transferase levels should guide the physician when dos-
ing azathioprine. Alternatively, MMF can be administered at a starting dose of 2 g/
day. In select patients, methotrexate or dapsone may be an alternative to azathio-
prine or MMF. Once disease control is obtained, the dose of prednisone can be 
tapered in accordance with previous recommendations [ 39 ]. As steroid-sparing 
adjuvants frequently take months to demonstrate full therapeutic effi cacy, a slow 
prednisone taper is recommended to prevent a rebound fl are of the disease 
(Table  1.2 ). For patients with severe or recalcitrant pemphigus, IVIG (2 g/kg/month) 
or rituximab (1000 mg biweekly) may be warranted. Should conventional therapies 
fail, consideration may be given to cyclophosphamide, plasmapheresis, immunoad-
sorption or extracorporeal photopheresis.

Mild

prednisone

response

taper prednisone

rapidly progressive

unchanged
or worse

contraindications
to ISA

IVIGazathioprine or
mycophenolate mofetil*

response

taper prednisone

taper prednisone

unchanged or worse

unchanged or worse

cyclophosphamide, plasmapheresis,
IA or ECP

rituximab or IVIG

response

SevereModerate

  Fig. 1.3    Therapeutic algorithm for the treatment of pemphigus vulgaris.  ECP  extracorporeal pho-
topheresis,  IA  immunoadsorption,  ISA  immunosuppressive agents,  IVIG  intravenous immunoglob-
ulin. * In select patients, methotrexate or dapsone may be an alternative to azathioprine or MMF       
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 Prednisone dosage, mg/d × 7 days (total taper over 15 weeks) a  
 40  17.5  5 
 35  15  4 
 30  12.5  3 
 25  10  2 
 20  7.5  1 

 Prednisone, mg every other day × 8 days (total taper over 34 
weeks) b  
 40-35  40-4  12.5-1 
 40-30  40-3  12.5-0 
 40-25  35-3  10-0 
 40-20  30-3  7.5-0 
 40-17.5  30-2  6-0 
 40-12.5  25-2  5-0 
 40-10  20-2  4-0 
 40-7.5  17.5-2  3-0 
 40-6  17.5-1  2-0 
 40-5  15-1  1-0 

   Adapted from Table 1, Ref. [ 39 ]. With permission from the 
American Medical Association 
  a Presents a daily prednisone tapering schedule below 40 mg/d. 
Thus, if the starting dosage is 40 mg/d, the patient will taper to 
35 mg/d on week 2, 30 mg/d on week 3 and so on. Assuming dis-
ease stability, the prednisone will be discontinued by the end of 
week 15 
  b Presents an every other day prednisone tapering schedule below 
40 mg/d. Thus, “40-35” means 40 mg one day, 35 mg the next day, 
40 mg the next day, and so forth for a total of 8 days. The dose of 
prednisone would then be reduced to 40/30 for 8 days, 40/25 for 8 
days and so on until discontinued over 34 weeks  

  Table 1.2    Glucocorticoid 
taper schedule  

        Conclusion and Future Directions 

 Pemphigus is a life-threatening disorder for which early recognition and treatment 
are necessary to achieve a favourable prognosis. A multidisciplinary approach is 
recommended in order to optimize patient care. Systemic corticosteroids are the 
mainstay of treatment, though their optimal dosing regimen remains unknown. 
Clinical trials in the fi eld are limited by small sample sizes and the lack of standard-
ized outcome measures. Yet, multiple treatment modalities exist, thus requiring the 
choice of treatment to be individualized to the patient. Given the effi cacy of ritux-
imab, other anti-CD20 treatments, such as veltuzumab, ofatumumab, obinutu-
zumab and ocrelizumab, hold therapeutic promise. The earlier introduction of 
biologics into the therapeutic algorithm has the potential improve overall outcomes, 
reduce drug-related complications and be cost-effective. With the development of 
validated scoring systems, consensus defi nitions and defi ned outcome parameters, 
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smaller clinical studies will be combined into powerful meta-analyses. By under-
standing the mechanisms of disease, researchers will continue to develop novel 
targeted therapies for the treatment of PV. The foundations have been laid to 
enhance the quality of RCTs in hope of providing PV patients with an evidence-
based therapeutic approach.     
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    Chapter 2   
 Pemphigus Foliaceus                     

       Kara     Heelan      ,     Scott     Walsh      , and     Neil     H.     Shear     

    Abstract     Pemphigus foliaceus is a rare autoimmune disease that results in blister-
ing of the skin. It is caused by autoantibodies directed against cell-surface antigens 
on keratinocytes, which when targeted lose their cellular adhesion properties and 
separate from one another to form blisters within the epidermis. The disease has two 
predominant types: endemic and sporadic. In pemphigus foliaceus the blisters are 
high in the epidermis, just below the stratum corneum, and are associated with anti-
bodies against desmoglein-1. The disease is diagnosed based on its clinical manifes-
tations (fl accid blisters and erosions on skin), histology (epidermal acantholysis), 
and immunological abnormalities (circulating and tissue-fi xed antibodies against 
keratinocyte surface antigens). This chapter summarizes the epidemiology, clinical 
features and diagnostic techniques. An in-depth review of treatment modalities 
reported in the literature is presented and includes topical agents, anti-infl ammatory 
agents, immunosuppressant and biologic therapy. We also present a treatment 
approach based on the authors’ experience of treating this rare disease.  
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  Abbreviations 

   AIBD    Autoimmune bullous disorders   
  CR    Complete remission off therapy   
  CROT    Complete remission on therapy   
  DCP    Dexamethasone and cyclophosphamide pulse therapy   
  DIF    Direct immunofl uorescence   
  dsg    Desmoglein   
  ELISA    Enzyme-linked immunosorbent assay   
  G-6PD    Glucose-6-phosphate dehydrogenase   
  IIF    Indirect immunofl uorescence   
  IVIg    Intravenous immunoglobulin   
  LE    Lupus erythematosus   
  MMF    Mycophenolate mofetil   
  MTX    Methotrexate   
  PE    Pemphigus erythematosus   
  PF    Pemphigus foliaceus   
  PH    Pemphigus herpetiformis   
  PR    Partial remission off therapy   
  PROT    Partial remission on minimal therapy   
  PV    Pemphigus vulgaris   
  RTX    Rituximab   
  TPMT    Thiopurine methyl transferase   

        Introduction 

 Pemphigus foliaceus (PF) is a rare acquired autoimmune blistering disease caused 
by IgG autoantibodies directed against desmoglein (dsg)-1, an intercellular adhe-
sion glycoprotein. Dsg-1 is found predominantly in the granular cell layer of the 
epidermis. The binding of these IgG autoantibodies can cause eosinophilic spongio-
sis, acantholysis and the formation of subcorneal blisters within the epidermis [ 1 ].  

    Clinical Presentation 

 There are two predominant types of PF: sporadic and endemic. Rarer forms within 
the sporadic grouping include pemphigus erythematosus (PE, Senear-Usher syn-
drome), pemphigus herpetiformis (PH) and drug-induced PF. Clinical presentations 
of both sporadic and endemic PF include fragile erythematous plaques and superfi -
cial bullae that easily rupture leading to shallow erosions, and tend to favour a seb-
orrheic distribution. Multiple pruritic, eroded and crusted plaques (Fig.  2.1a ) 
typically present on the upper torso (Fig.  2.1b, c ), axillae (Fig.  2.2 ) face (Fig.  2.3 ) 
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and scalp (Fig.  2.4 ). Lesions can appear to become confl uent (Fig.  2.5a ) or can 
appear circinate and geometric with pronounced peripheral scale (Fig.  2.5b ). 
Untreated lesions do not heal, and over weeks to months increase in number. In 
more severe cases, the lesions can coalesce and resemble an exfoliative erythro-
derma, involving the entire skin surface. In contrast with pemphigus vulgaris (PV), 
oral involvement is absent. PE is characterized by an erythematosus scaly-to-crusted 
rash often in a butterfl y distribution that resembles lupus erythematosus (LE) and is 
localized to the face (Fig.  2.6a, b ). PH is characterized by erythematous, edematous 
well-demarcated plaques (Fig.  2.7a ) sometimes with grouped vesicles or pustules 
(Fig.  2.7b ), but generally with heavy eosinophilic spongiosis and minimal acan-
tholysis [ 2 ].

             Demographics 

 In Europe and the USA the sporadic form is most common with an incidence of 
about a fi fth to a tenth that of PV. The susceptibility genes associated are HLA 
DRB1*0102 and 0404 [ 3 ]. The average age of onset is between 40 and 60 years, has 
an equal gender distribution and can affect all races and ethnicities [ 1 ]. 

a b

c

  Fig. 2.1    ( a ) Typical pruritic, eroded and crusted plaques. ( b ) Typical pruritic, crusted plaques on 
the chest in a seborrheic distribution. ( c ) Erosions and erythematous plaques on the back of a 
woman with pemphigus foliaceus       
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 The endemic form (also known as fogo selvagem and Brazilian PF) is most often 
diagnosed in certain parts of Brazil, Tunisia and Colombia, typically arising at the 
interface between developing and non-developed areas. Younger individuals in their 
teens and twenties and multiple members of the same family can be affected. 
Epidemiological studies suggest an environmental cause which is as yet unidenti-
fi ed, although an insect vector is highly suspected [ 4 ]. It seems that as an area 
becomes more urbanized the disease disappears [ 5 ]. The associated susceptibility 
genes are HLA DRB1*0102, 0404, 1402, and 1406 [ 6 ]. Clinically and histologi-
cally, both forms of the disease are similar. Globally the incidence and prevalence 
of PF is very low, however due to the endemic variant and depending on the geo-
graphic area being studied, fi gures may vary signifi cantly.  

  Fig. 2.3    Hyperkeratotic, slightly eroded plaques on the forehead, temple and hairline of a patient 
with pemphigus foliaceus       

  Fig. 2.2    Well-demarcated eroded plaques in the axilla of a patient with pemphigus foliaceus       
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  Fig. 2.4    Scalp involvement with pemphigus foliaceus       

a b

  Fig. 2.5    ( a ) Confl uence of erythematous plaques with small erosions in a patient with pemphigus 
foliaceus. ( b ) Annular, circinate and geographic plaques with peripheral erosions in this morpho-
logical variant of pemphigus foliaceus       
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    Diagnosis 

 Diagnosis is based on a combination of clinical features, histopathological fi ndings 
and the presence of autoantibodies on direct immunofl uorescence (DIF) and indi-
rect immunofl uorescence (IIF). ELISA studies can also be sought. None of these 
tests are exclusively diagnostic and the diagnosis of PF is based on a combination 
of the above along with a strong clinical suspicion. Histology and DIF require skin 
biopsies. The biopsy for DIF should be perilesional, normal-appearing skin adjacent 
to a representative lesion. IIF and ELISA require serum samples. 

    Histopathology 

 A superfi cial bulla with the split high in the granular layer or directly beneath the 
stratum corneum is typical of an established PF lesion [ 1 ]. The bullae contains 
fi brin, neutrophils, and scattered acantholytic keratinocytes [ 7 ]. Early fi ndings 

a b

  Fig. 2.7    ( a ) Indurated confl uent plaques with an urticarial quality over the back in a patient with 
pemphigus herpetiformis variant. ( b ) Urticarial plaques over the gluteal cleft with small vesicles in 
a patient with pemphigus herpetiformis variant       

a b

  Fig. 2.6    ( a ) Hyperkeratotic plaque with subtle surface erosions in a patient with pemphigus ery-
thematosus. ( b ) Bilateral erythematous plaques with light non-confl uent scale over the malar 
cheeks in a patient with pemphigus herpetiformis       
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include the formation of vacuoles in the intercellular spaces in the upper layers of 
the epidermis [ 8 ]. These can expand, leading to cleft formation. Eosinophilic spon-
giosis can be seen as a precursor lesion, or as the prominent lesion in the PH variant 
[ 9 ]. Neutrophilic spongiosis is a rare occurrence in PF [ 10 ,  11 ]; and is usually 
related to the deposition of IgA. Neutrophilic pustules are also an uncommon fi nd-
ing [ 12 ]. Later fi ndings include subcorneal blisters in the upper epidermis, which 
may contain neutrophils and fi brin. The epidermis may be hyperplastic, with overly-
ing focal parakeratosis and some orthokeratosis [ 13 ]. Dyskeratotic cells with hyper-
chromatic nuclei reminiscent of the ‘grains’ found in Darier’s disease can sometimes 
be found in the granular layer [ 14 ]. The superfi cial dermis is edematous with a 
mixed infl ammatory cell infi ltrate (eosinophils and neutrophils predominantly) 
[ 13 ]. Follicular plugging may be present and is important to note for if little else is 
evident but a clinical suspicion of PF exists [ 1 ].  

    Direct Immunofl uorescence (DIF) 

 The DIF staining shows an intercellular pattern positive for IgG and C3 in both 
affected and normal skin [ 15 ]. This gives a “chicken wire” appearance to the epider-
mis. The intensity is generally greater in the upper epidermis and sometimes is 
localized to this level [ 16 ]. PE may stain both the intercellular spaces and the base-
ment membrane zone if there is true overlap with systemic lupus erythematosus 
[ 17 ]. Most commonly, PE simply demonstrates the fi ndings of PF (IgG and C3 
intercellularly) and appears confi ned to a clinical distribution seen in acute LE.  

    IIF Indirect Immunofl uorescence (IIF) 

 IIF uses patient serum to identify antibodies directed against an antigen on a specifi c 
substrate. IIF demonstrates circulating antibodies in nearly 90 % of cases of non- 
endemic PF depending on the substrate utilized [ 18 ]. Human skin has a greater density 
of dsg-1 and therefore has been found to be more sensitive than monkey or guinea-pig 
esophagus for PF diagnosis [ 19 ,  20 ]. The use of both however increases sensitivity to 
close to 100 % [ 21 ]. Similar to DIF, IIF will show intercellular staining with most fl uo-
rescence in the upper epidermis [ 22 ]. IIF titers can be used to assess disease activity 
[ 23 ]. Higher titres generally depict more severe disease and vice versa.  

    Enzyme-Linked Immunosorbent Assay (ELISA) 

 ELISA uses purifi ed recombinant human dsg-1 to detect PF IgG autoantibodies in 
patient serum [ 24 ]. ELISA also provides a method of measuring the amount of cir-
culating antibodies and hence, can be useful in monitoring a response to treatment 
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[ 25 ]. Unfortunately, ELISA and IIF both, are not restricted to the detection of only 
pathogenic antibody, and will detect any circulating antibodies present to dsg-1.   

    Systemic Treatment 

    Dapsone 

 Dapsone is a sulfone derived antibacterial agent initially used for the treatment of 
leprosy [ 26 ]. It is predominantly used in dermatological conditions with an abnor-
mal accumulation of myeloid cells as it inhibits neutrophil and eosinophil activation 
and recruitment [ 27 ]. It is also used in some autoimmune bullous disorders (AIBD), 
however its mechanism of action in antibody-mediated diseases e.g. PF remains 
unclear. As one of the earliest changes observed in PF can be eosinophilic spongio-
sis, dapsone may be advantageous in the therapeutic armentarium. Adverse effects 
particularly in patients who are glucose-6-phosphate dehydrogenase (G-6PD) defi -
cient (relative or functional) include methaemoglobinemia and anemia. More rare 
and serious side-effects can include agranulocytosis and dapsone hypersensitivity 
syndrome [ 26 ]. Gurcan and Ahmed [ 28 ] performed a retrospective review of 18 PF 
patients treated with dapsone. This included a case series of 9 patients reported by 
Basset et al. [ 29 ] and a remaining 9 individual case reports. Overall, 14 of 18 patients 
responded to dapsone alone (dose-range 100–300 mg/day) or in combination with 
prednisolone (dose-range 25–75 mg/day). Four patients did not respond. A total of 
6-patients developed adverse effects, in 2 this necessitated discontinuation of treat-
ment [ 28 ]. Several cases of pediatric sporadic PF including 3 in the Gurcan and 
Ahmed [ 28 ] review responsive to dapsone have been reported [ 30 ,  31 ]. Similarly, 
the variant PH with heavy eosinophilic spongiosis appears to be very dapsone- 
responsive [ 32 ].  

    Methotrexate 

 Methotrexate (MTX) is a folate antagonist initially used in the treatment of malig-
nant disease and later used as an immunosuppressive agent [ 33 ]. MTX was one of 
the fi rst immunosuppressive agents to be used in AIBD. High doses, up to 150 mg 
weekly, were used leading to severe side-effects [ 34 ]. Subsequently MTX use fell 
out of favour but has been re-emerging more recently. Gurcan and Ahmed [ 35 ] ana-
lyzed the data to date regarding MTX and PF. In three studies [ 36 – 38 ], a combina-
tion of systemic corticosteroids and MTX were used. Twenty patients were treated 
in total, with a dose range between 12.5 and 37.5 mg weekly. Fifteen patients 
showed clinical improvement when treated with 20–37.5 mg weekly for 1–27 weeks. 
At the time of reporting all patients were still on MTX. Four deaths were recorded 
in this group (3 bronchopneumonia, 1 cerebral thrombosis). Five patients did not 
improve on MTX. The dosages at the conclusion of MTX were not provided so a 
corticosteroid-sparing effect could not be determined.  
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    Azathioprine 

 Azathioprine is a purine analog and prodrug of 6-mercaptopurine. It is metabolized 
to 6-thioguanine and can block purine synthesis, thus inhibiting rapidly-dividing 
cells in both de novo and salvage pathways, causing immunosuppression. Testing 
for normal thiopurine methyl transferase (TPMT) levels can minimize potential 
bone marrow toxicity with this drug. There are no studies examining the effect of 
azathioprine in PF alone. Any existing literature is for both PV and PF. Beissert 
et al. [ 39 ] examined 38 pemphigus patients (7 PF). They found no signifi cant differ-
ence between azathioprine or mycophenolate mofetil (MMF) both in combination 
with corticosteroids. However, they subsequently scrutinized this in relation to 
remission of disease and corticosteroid sparing effects. The patients who were 
treated with azathioprine received a mean steroid dose of 8.916 ± 29.844 mg. The 
mean duration of follow-up was 438-days. The duration to disease control in 50 % 
of patients was less in the azathioprine treated patients as compared to the MMF 
group (30 vs. 75 days). After 200-days of treatment the remission rate was 75 % in 
the azathioprine group. 

 Rose et al. [ 40 ] compared dexamethasone/cyclophosphamide pulse therapy with 
oral methylprednisolone/azathioprine therapy in 22 patients (6 PF). Two patients 
with PF were examined in the methylprednisolone/azathioprine group. A trend was 
found in favour of methylprednisolone/azathioprine for remissions and for dexa-
methasone/cyclophosphamide for side-effect profi le. Overall no signifi cant differ-
ences were found regarding safety and effi cacy. 

 van Dijk and van Velde [ 41 ] reported a case series of ten patients with either pem-
phigus or pemphigoid treated with azathioprine. Two patients with PF were graded as 
having a very good response to treatment without severe side-effects. Roenigk and 
Deodhar [ 42 ] also reported a case series of pemphigus patients (1 PF) treated with 
azathioprine. The PF patient had an excellent response with no side-effects reported.  

    Mycophenolate Mofetil 

 MMF is the 2-morpholinoethyl ester of mycophenolic acid. By inhibiting inosine 
monophosphate dehydrogenase in the de novo purine synthesis pathway, it has the 
ability to inhibit T and B-cell proliferation, induce T-cell apoptosis and inhibit 
B-cell antibody production [ 43 – 46 ]. In a study to investigate the safety and effi cacy 
of oral methylprednisolone combined with azathioprine or MMF for the treatment 
of pemphigus, Beissert et al. [ 39 ] assigned 21 pemphigus patients to the MMF 
group (17 PV, 4 PF). The dose regimen was MMF 2 g/day plus methylprednisolone 
2 mg/kg/day, the mean duration of follow-up was 438-days. Complete healing of 
the lesions and disease remission was noted in 20 (95 %) of 21 MMF patients. One 
patient (5 %) was noncompliant, discontinued treatment prematurely and did not 
achieve remission. Complete remission was seen after a mean of 91 ± 113 days. The 
mean disease-free interval from the time when complete remission was achieved 
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until recurrence of lesions was 123 ± 103 days. Overall it was found that both immu-
nosuppressants (MMF and azathioprine) had a similar effi cacy and safety. 

 Powell et al. [ 47 ] described their experience of the addition of MMF to predniso-
lone in the management of 17 severe refractory pemphigus patients (12 PV, 4 PF, 1 
paraneoplastic pemphigus). The regimen used was MMF 750 mg–3.5 g/day plus pred-
nisolone 15–60 mg/day. At the time of reporting only one of the PF cases had clini-
cally inactive disease. Two cases have experienced improved disease control and one 
case has clinically active disease responding recently to the addition of monthly-pulsed 
intravenous immunoglobulin 2 mg/kg/month to a combination of prednisolone 20 mg/
day and MMF 3 g/day. The average doses of prednisolone prior to commencing MMF 
therapy and currently for this group are 35 mg and 8 mg daily, respectively. 

 Mimouni et al. [ 48 ] examined 42 patients with pemphigus (31 PV, 11 PF) who 
had relapses during prednisolone taper or were unable to tolerate side effects from 
previously used drugs. With MMF, complete remission was achieved in 22 PV and 
5 PF patients and partial remission in 1 PV and 4 PF patients. Two treatment failures 
were recorded in the PF group. The median treatment/follow-up period was 
22-months (range: 4–49 months) and the median time to remission was 9-months 
(range: 1–13 months). There was no statistical difference in the number of com-
plete/partial remission or adverse effects between PV and PF patients. 

 Several other isolated cases of PF treated successfully with MMF are reported in 
the literature. Nousari et al. [ 49 ] reported a case of a 55-year-old male with only 
partial response to prednisolone and hepatoxicity to azathioprine. MMF was com-
menced at a dose of 1 g/twice daily, progressive improvement within 5-weeks of 
therapy was noted which allowed a gradual taper of prednisolone. At 6-months he 
was in complete remission receiving prednisolone 10 mg/day and MMF 1 g twice 
daily with no reported side-effects. Katz et al. [ 50 ] reported a 37-year-old female 
with PF initially treated with doses of prednisolone up to 60 mg/day and azathio-
prine 250 mg/day resulting only in partial remission. She was switched to MMF 1 g 
twice daily and prednisolone was continued at 40 mg/day. The patient improved 
over a 6-week period but fl ared when prednisolone was tapered below 20 mg/day. 
MMF was increased to 1.5 g twice daily and prednisolone was successfully tapered 
to 7.5 mg/day. At 9-months the patient remained clear with no fl ares. 

 Bongiorno et al. [ 51 ] investigated the effi cacy of enteric-coated mycophenolate 
sodium (EC-MPS) 1440 mg daily and prednisolone 75 mg daily, in ten patients with 
active, refractory PV or PF over 18-months. A single PF patient was included, at 
18-months had clinically quiescent disease. By 6-months the EC-MPS dose had been 
reduced to 720 mg/day and prednisolone 15 mg/day, this regimen continued at 18-months.  

    Intravenous Immunoglobulin 

 Intravenous immunoglobulin (IVIg) is made from IgG fractionated from pooled 
plasma via whole blood donors or by plasmapheresis and is usually administered in 
a monthly dose [ 52 ]. IVIg blocks fetal Fc receptors resulting in catabolism of 
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circulating antibodies. As IVIg does not contain pemphigus antibodies, the patient 
ends up preferentially breaking down the pathogenic pemphigus antibodies as nor-
mal antibodies are being replaced. To prevent rebound auto-antibody production 
when fetal Fc receptors again become exposed, IVIg is often used with a systemic 
immunosuppressive agent capable of suppressing antibody production. Generally 
the use of IVIg is restricted to patients who: fail conventional therapy; have side-
effects or contraindications to conventional therapy; and/or have rapidly progressive 
disease; have a very high indirect antibody titer [ 53 ]. The majority of the reported 
cases of IVIg use in pemphigus utilize the 2 g/kg/cycle dose [ 54 ]. Amagai et al. [ 55 ] 
in a randomized, double-blinded, placebo-controlled trial investigated the therapeu-
tic effect of a single cycle of IVIg compared to conventional therapy with systemic 
corticosteroids in 61 patients with either PV or PF. If pemphigus lesions improved, 
patients were allowed to stay on protocol; patients not responding to therapy were 
removed from the study. Those randomized to receive IVIg, stayed in the study 
signifi cantly longer, showed clinical improvement and suppression of autoantibody 
levels, compared to those randomized to conventional therapy. The follow up period 
was 90-days. The authors concluded that a single cycle of IVIg is rapidly effective 
in the treatment of pemphigus. However, most clinicians utilize multiple courses of 
IVIg to maintain disease control. In their consensus statement on IVIg use, Ahmed 
and Dahl [ 56 ] proposed its use at a dose of 2 g/kg divided over 3–5 days every 
4-weeks until disease control is obtained. They recommend the interval between 
infusions is then slowly increased to 6, 8, 10, 12, 14, and 16-weeks and then stopped. 
If the disease fl ares, the frequency of infusions is increased until control is obtained 
and then the tapering regimen is again resumed. Jolles [ 57 ] reported that AIBD 
seem to have a better response to IVIg when used concomitantly with other treat-
ments. IVIg in combination with systemic corticosteroids and/or immunosuppres-
sive agents exhibited 91 % response rate compared to 56 % response rate when used 
as monotherapy, likely due to increased synthesis or rebound of pathogenic anti-
body. The addition of cytotoxic agents e.g. cyclophosphamide appears to make IVIg 
even more effective, as this agent is one of the strongest suppressors of antibody 
production from B-cells [ 52 ].  

    Cyclophosphamide 

 Cyclophosphamide is a nitrogen mustard with potent effects upon B-cells and 
strong suppression of antibody production. Pasricha et al. [ 58 ] fi rst described the 
use of high-dose dexamethasone and cyclophosphamide pulse therapy (DCP) for 
pemphigus patients. The treatment regimen was divided into four-phases. Phase I 
consisted of monthly 100 mg intravenous (I.V.) dexamethasone on 3-consecutive 
days and 500 mg of intravenous cyclophosphamide on one of the days plus daily 
oral cyclophosphamide (50 mg). This was repeated until clinical remission was 
achieved (phase I) and then a further 6-months of DCP treatment was given (phase 
II). If remission was maintained DCP treatments were stopped and oral 
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cyclophosphamide was continued for a further year (phase III); all treatment was 
withdrawn thereafter if patients remained in remission. Pasricha et al.’s [ 58 – 64 ] data 
suggested that this regimen was highly effective in inducing remission with minimal 
toxicity. 

 Between 1982 and 1998, 500 patients (PV 444, PF 33, PE 18, and pemphigus 
vegetans 5), with an almost equal sex ratio (251 males, 249 females) were enrolled 
for DCP regimen. The patient ages varied; 44 patients <20 years, 246 patients 
between 20 and 40 years, 190 patients between 40 and 60 years and 20 >60 years. 
Of these, 97 patients could not complete treatment, 19 patients died due to a variety 
of causes, most of which were unrelated to the disease or its treatment, or causes 
that were preventable with better patient management. The remaining 384 patients 
recovered from the disease and at the time of reporting were living without any 
disease and without any maintenance treatment [ 64 ]. Pasricha et al. conclude that 
pemphigus can be controlled in almost every patient and if a patient strictly follows 
the DCP regimen, a cure can be achieved. 

 In a multicenter, prospectively randomized study, Rose et al. [ 40 ] compared effi -
cacy and side-effects of DCP with a methylprednisolone-azathioprine (M/A) ther-
apy in 22 pemphigus patients, 6 of whom had PF. Eleven received DCP. This 
consisted of 100 mg I.V. dexamethasone per day on 3 consecutive days with cyclo-
phosphamide (500 mg) day 1. Initially pulses were repeated every 2–4 weeks and 
then at increasing intervals. In between pulses, oral cyclophosphamide (50 mg) was 
given daily for 6-months. The results showed that within 24-months after treatment 
initiation, 5 of the 11 patients of the DCP group had a remission (complete remis-
sions after discontinuation of therapy in 3 patients) and 6 of the 11 patients had a 
progression. There were more relapses in M/A therapy after remission than in DCP 
therapy. Side-effects were more common in the M/A group. These differences were 
not signifi cant. The authors concluded that due to the high number of progressions 
in patients treated with DCP, the encouraging results of earlier reports about DCP 
could not be confi rmed. However DCP was better tolerated and, in the case of pri-
mary effi cacy, was associated with fewer recurrences than M/A therapy. 

 Saha et al. [ 65 ] presented a retrospective review of 21 patients (2 PF) treated with 
pulsed cyclophosphamide and high-dose methylprednisolone over a 10-year period. 
These patients had all been refractory to steroid and adjuvant either azathioprine or 
MMF. Of the treated patients the responses were: 7 excellent, 2 good, 5 moderate, 6 
minimal and 1 had no clinical response. Four patients achieved complete clinical 
remission and the number of pulses for these patients varied between 11 and 22. All 
patients were able to reduce their prednisolone dose from a pre-pulsing median dose 
of 40–10 mg at the last pulse with a median dose reduction of 66 % (p < 0.001). The 
most common adverse effect was transient lymphopenia (12 patients), nonlife- 
threatening sepsis (7 patients) and pre-mature ovarian failure (2 patients). The authors 
concluded that pulsed cyclophosphamide can be an effective treatment for refractory 
pemphigus but its adverse effects should be considered prior to therapy and closely 
monitored in patients on treatment. Longer-term risks from cyclophosphamide should 
also be taken into account including risk for bladder cancer and acute myelogenous 
leukemia that would not have been found in the short time frame of these studies.  
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    Plasmapheresis 

 Guillaume et al. [ 66 ] reported the results of a multicenter randomized study examin-
ing the effi cacy of plasmapheresis in 40 pemphigus patients (7 PF). Eighteen 
patients were treated with prednisolone alone and 22 with prednisolone and plasma-
pheresis. There was no difference in outcome between the treated group and control 
patients regarding disease control, cumulative corticosteroid dose or serum anti-
body titers. Four deaths were documented in the treatment group. It was concluded 
that plasmapheresis in association with low steroid doses are not effective in the 
treatment of pemphigus and may even promote sepsis.  

    Rituximab 

 Rituximab (RTX) is a chimeric murine/human monoclonal antibody that recognizes 
the B-lymphocyte surface protein CD20, a transmembrane protein expressed on 
pre-B to mature B-cells and functions to regulate B-cells early in development [ 67 ]. 
RTX completely destroys this phase of B-lymphocyte growth and results in subse-
quent decline and depletion of pathogenic antibodies and minimizes pathogenic 
B-cell presentation of auto-antigens to T-cells. RTX has increasingly been reported 
to be effective in AIBD [ 68 ]. Heelan et al. [ 69 ] conducted a retrospective study of 
92 patients (PV 84, PF 8) to assess the clinical response of patients with pemphigus 
to RTX using a modifi ed fi xed-dose rheumatoid arthritis protocol (1 g I.V. on days 
1 and 15, followed by 500 mg if clinically warranted at 6-month intervals or repeated 
full dosing). Median time to relapse after the fi rst treatment cycle was 15-months 
(95 % CI, 10.3–19.7). When comparing time to relapse for PV and PF, there was no 
statistically signifi cant difference. The PV median time to relapse was 15-months 
(95 % CI, 8.6–21.4), and the PF median time to relapse was 12-months (1.5–22.5; 
 p  = 0.99). All patients experienced improvement. Complete remission rates with or 
without adjuvant treatment at fi nal follow-up were 89 % (56 patients complete 
remission without treatment, 26 patients complete remission with adjuvant treat-
ment). No serious infectious adverse events occurred. 

 Reguiai et al. [ 70 ] showed that RTX appeared to be a durable, effective, and well- 
tolerated treatment for severe pemphigus. This retrospective study included 24 
patients with severe pemphigus (9 PV, 4 PF), treated with RTX (n = 13) or systemic 
corticosteroids alone or combined with immunosuppressants (n = 11 control sub-
jects). Of the 13 patients treated with RTX, 9 achieved complete remission 3-months 
after 1 RTX cycle. Thereafter, 7 patients (4 with maintenance therapy) relapsed 
within a mean of 18-months after the last RTX cycle and received 1 or 2 additional 
RTX cycles. Mean follow-up was 41-months after the fi rst cycle and 28-months after 
the last. All 13 patients remained in complete remission (5 patients off therapy). 

 Cianchini et al. [ 71 ] demonstrated the effi cacy of RTX in 42 patients (37 PV, 5 
PF) with a median follow-up of 26.5-months. Leshem et al. [ 72 ] reported a total of 
47 patients with pemphigus (42 PV, 3 PF) (2 discontinued due to infusion reactions 
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but included in side-effect analysis) who were treated with RTX at a dosage of 1 g 
on day 1 and 15, most with concurrent immunosuppressive medications. The remis-
sion rates after the fi rst treatment cycle reached 76 %. Repeating the treatment fur-
ther increased the remission rates to 91 %. There was a 22 % relapse rate at a median 
time of 8-months, but 75 % of relapsing patients achieved remission again with 
additional cycles. Recently Kanwar et al. [ 73 ] sought to compare the effi cacy, in 
terms of clinical and immunological outcomes in pemphigus patients of a high 
(2 × 1 g) versus a low dose (2 × 500 mg) of RTX. In this randomized, observer- 
blinded trial 22 patients were randomized into two-groups. Fifteen PV patients (7 in 
group A, 8 in group B); 7 PF patients (4 in group A, 3 in group B). Patients received 
either 1 g RTX or 500 mg RTX (day 1 and day 15) and were followed up for 
48-weeks. There was no statistically signifi cant difference in early and late clinical 
end points, and total cumulative dose of corticosteroids between the two groups. At 
week-40, the fall in Ikeda severity score was signifi cantly more in the 2 × 1 g group 
than in 2 × 500 mg group (p = 0.049). Patients in the 2 × 500 mg group received a 
signifi cantly higher cumulative dose of azathioprine (p = 0.018). The ELISA indices 
of dsg-1 and dsg-3 showed a statistically signifi cant decline in the 2 × 1 g group 
only. B-cell repopulation occurred earlier in the 2 × 500 mg group by 8-weeks. The 
authors concluded that a few clinical and immunological study parameters suggest 
improved outcomes in patients receiving high-dose (2 × 1 g) RTX.  

    Miscellaneous 

 Gold is not a very commonly used agent in the treatment of PF. Pandya and Dyke 
[ 74 ] reviewed 26 pemphigus patients (21 PV, 3 PF, 2 PE) treated with intramuscular 
gold over a 10-year period. In 62 % of patients gold was an effective primary treat-
ment or steroid-sparing agent. A mean of 3-months treatment was required in order 
to half the daily prednisolone dose. Four patients were disease free and treatment 
could be discontinued. Toxic effects developed in 42 % of patients, all of which 
resolved with discontinuation of therapy. The authors concluded that gold may be 
useful in patients unable to reduce corticosteroid requirement, however is limited by 
its toxic effects and slow onset of action. 

 There have been some reported cases of hydroxychloroquine used in PF as cor-
ticosteroid sparing agents [ 75 – 77 ]. This treatment modality may be especially per-
tinent in photosensitive individuals. Colchicine has also been successfully used in 
case reports [ 78 ]. Similarly, it is felt that for pemphigus patients with anything 
beyond very mild disease tetracycline antibiotics can be useful adjuncts but rarely 
successful as monotherapy [ 79 – 81 ]. 

 More unusual treatments reported in the literature include the following. Two 
cases of milder localized PF have been reported to be treated with topical immuno-
modulators, tacrolimus and pimecrolmus [ 82 ,  83 ]. Etanercept was used to treat PF 
in a 57-year-old female unresponsive to oral corticosteroids [ 84 ]. The disease activ-
ity in this particular patient was closely related to high TNF-alpha serum levels. 
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Etanercept therapy produced a dramatic reduction in the serum level and a resolu-
tion of the clinical picture. Corticosteroids were tapered and discontinued after 
2-months. Four-months later the patient was still receiving subcutaneous etanercept 
25 mg twice-weekly and was symptom free. 

 Mizoribine is a newly developed immunosuppressive agent with pharmacologi-
cal effects similar to MMF. A pilot study was performed to evaluate its effectiveness 
as an adjuvant therapy in the treatment of both PV and PF [ 85 ]. Eleven patients (8 
PV, 3 PF) received a combination of prednisolone and mizoribine. Complete remis-
sion was observed in 3 of 8 PV patients and in 1 of 3 PF patients. These 4 patients 
had a rapid clinical response and achieved remission at a median of 11.8-months. 
Partial remission was achieved in 2 of the 3 PF patients with a median time to 
achieve partial remission of 16-months. Six (55.6 %) of the 11 patients with pem-
phigus had complete or partial remission and were able to taper their prednisolone. 
The authors concluded that the effectiveness of mizoribine therapy could be attrib-
uted to its corticosteroid-sparing properties as well as its immunosuppressive 
effects, and a larger series of patients with a longer follow-up are needed to fully 
assess the effi cacy of this treatment. 

 Tocilizumab is a humanized monoclonal antibody, targeting IL6-receptor, used 
predominantly in the treatment of rheumatoid arthritis. Caso et al. [ 86 ] reported a 
female with both PF and Bechets. She had not responded to corticosteroids, immu-
nosuppressants or biologic agents including adalimumab, anakinra, and infl iximab. 
A complete, clinical, and serological remission was achieved with tocilizumab.   

    Evaluation and Treatment Algorithm 

 Early diagnosis and input by a dermatologist is important. The prognosis of PF can 
be very diffi cult to predict in the early stages. A treatment algorithm is presented in 
Fig.  2.8 . Baseline investigations before embarking on therapy should include full 
blood count, renal and liver function, TPMT and G6PD. Initial treatment if inade-
quate can lead to early recurrences during corticosteroid tapering. In severe disease 
it is both necessary to halt disease progression and to maintain a remission. 
Treatment can therefore be divided into initial therapy and maintenance therapy. 
The initial treatment is the period until the disease is controlled and tapering of the 
corticosteroid dose has begun. During initial treatment, disease activity is evaluated 
primarily through clinical symptoms. Depending on the dose of the agent used, 
generally a 3-month trial is used prior to moving to the next agent, unless disease 
severity necessitates faster transfer to more aggressive therapies.

   Following a diagnosis of PF, the authors have found for mild or localized cases 
topical corticosteroids, oral tetracyclines and/or topical tacrolimus can be com-
menced with close follow-up. These would be adjunctive therapy for more serious 
disease. Generally however oral corticosteroids are required. For severe or moderate 
conditions, the standard dose is 1 mg/kg per day, for milder cases 0.5 mg/kg may be 
enough. Corticosteroid sparing agents such as dapsone (1–2 mg/kg/day), colchicine 
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Diagnosis 

•  Baseline investigations (including TPMT & G6PD)
•  Severity evaluation

First line

•  Topical corticosteroids
•  Oral tetracyclines
•  Topical tacrolimus
•  (These agents may be used as adjunctive agents for severe disease)

Second line

•  Oral corticosteroids (0.5−1 mg/kg/day)

Third line

Mild cases to allow steroid taper
•  Dapsone (1−2 mg/kg/day)
•  Colchicine (0.6mg TID)
•  Hydroxychloroquine (UP TO 6.5 mg/kg/day)
More severe cases or cases resistant to steroid
•  Mycophenolate mofetil (1−3 g/day)
•  Azathioprine(1−2.5 mg/kg/day depending on TPMT)
•  Methotrexate(10−20 mg/week)

Fourth line

•  Intravenous immunoglobulin (IVIg) (2 g/kg monthly)
•  Rituximab (1 g day 1 and day 15 IV)

Goal of 
treatment

•  Complete remission off all treatment or on minimal dose of prednisolone

  Fig. 2.8    Treatment algorithm       
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(0.6 mg TID) or hydroxychloroquine (up to 6.5 mg/kg/day) [especially if photo-
distributed prominence of lesions] could be added at this point particularly for 
milder cases to allow a steroid taper. For more severe cases or cases resistant to 
steroid treatment, steroid-sparing immunosuppressant therapy can be commenced. 

 The order of preference is determined by multiple factors and is individualized 
to the patient. Generally the sequence of treatments according to tolerance and suc-
cess of treatment is as follows: MMF (1–3 g/day), azathioprine (1–2.5 mg/kg/day 
depending on TPMT) and MTX (10–20 mg/week). When a patient is stable on a 
particular treatment modality a slow corticosteroid taper begins. If therapeutic 
effects remain inadequate with high indirect pemphigus titers, IVIg (2 g/kg monthly) 
can be commenced and subsequently RTX can be used for recalcitrant cases (1 g 
day 1 and day 15). Although initially thought of as a treatment for recalcitrant PF, 
RTX is proving to be the most effective agent in the treatment of diseases in the 
pemphigus grouping and is quickly becoming a fi rst-line agent for PF. In our clinics, 
where insurer coverage or RTX is adequate, this is the fi rst-line agent selected. 

 Each treatment modality is monitored for safety and effi cacy. The goal of treat-
ment although not always possible is a complete remission off all treatment or on 
minimal dose of prednisolone. The activity of disease is monitored by clinical 
examination (affected skin area, numbers of new blisters, Nikolsky’s phenomenon) 
and circulating pemphigus autoantibodies. 

 Response to treatment is determined according to the defi nitions of an interna-
tional consensus statement [ 87 ].  Complete remission off therapy  (CR) is the 
absence of new or established lesions while the patient is not receiving any sys-
temic therapy for at least 2-months.  Complete remission on therapy  (CROT) is the 
absence of new or established lesions while the patient is receiving minimal ther-
apy.  Partial remission off therapy  (PR) is the presence of transient new lesions that 
heal within 1-week without treatment while the patient is not receiving any sys-
temic therapy for at least 2-months.  Partial remission on minimal therapy  (PROT) 
is the presence of transient new lesions that heal within 1-week while the patient is 
receiving minimal therapy, including topical corticosteroids.  Relapse / fl are  is the 
appearance of three or more new lesions each month that do not heal spontaneously 
within 1-week or the extension of established lesions in a patient who has achieved 
disease control. Complete and partial responses could be achieved without therapy 
or with minimal therapy (≤10 mg/day of prednisolone and/or minimal adjuvant 
therapy for ≥2 months).  

    Future Areas of Concentration; Therapeutic Questions 
and Defi ciencies 

 The prognosis of untreated PF is better than that of PV, probably because lesions are 
more superfi cial and there is less risk of infection, fl uid loss, and metabolic distur-
bance. However, unfortunately the treatment is no easier, since the doses of drugs 
needed to control PF can be similar to those used for PV. 
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 Future research in this area should be more uniformly organized. Uniform diag-
nostic criteria and validated severity assessment scales for assessing response to 
treatment will make randomized control trials (RCTs) easier to compare. Studies 
with only one type of pemphigus also make comparisons easier. It may be diffi cult 
to do this in light of the much smaller numbers of diseases other than PV. More 
RCTs are required to compare the effi cacy and safety of different doses of cortico-
steroids used with different steroid-sparing agents as are studies of long-term fol-
low- up of patients to fi nd out relapse rate after remission with different treatments. 
The subject of maintenance therapy to prevent relapse after remission also needs to 
be further addressed. The issue of RTX as a fi rst line agent needs to be further elu-
cidated and also its use as a maintenance therapy. Quality of life is increasingly 
becoming an important issue in pemphigus patients’ treatment and this needs to be 
both clarifi ed and incorporated into studies.     
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    Chapter 3   
 Pemphigus Herpetiformis                     

       Phillip     Laws       and     Neil     H.     Shear    

    Abstract     Pemphigus herpetiformis is a rare variant of pemphigus fi rst described 
almost 40 years ago. Clinical features overlapping with dermatitis herpetiformis but 
histopathologically and immunologically consistent with pemphigus are typical. 
Diagnosis is often delayed due to the unusual presentation and absence of blisters. 
Initial reports implicated antibodies to desmoglein-1 (Dsg1) as key in pathogenesis. 
It is increasingly clear this is not universally the case and may include Dsg-3 and/or 
desmocollin antibodies. Although treatment is based on small case series reports 
suggest a combination approach of corticosteroid and dapsone may be most appro-
priate with other options including azathioprine, methotrexate or mycophenolate 
mofetil. The response to rituximab remains to be established. This chapter provides 
an overview of pemphigus herpetiformis, summarises treatment options and pro-
vides a proposed strategy for management.  

  Keywords     Pemphigus Herpetiformis   •   Immunobullous disease   •   Autoantibody   • 
  Desmoglein  

      Introduction 

 Pemphigus forms a heterogeneous group of autoimmune blistering skin disorders of 
which pemphigus vulgaris (PV) and pemphigus foliaceus (PF) are the most com-
mon. Over the last 20–30 years an increasing awareness of other subtypes has 
emerged including: pemphigus herpetiformis (PH), pemphigus vegetans, paraneo-
plastic pemphigus (PNP) and pemphigus erythematosus. PH was fi rst described by 
Jablonska et al. in 1975 as a distinct entity notable due to clinical features similar to 
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dermatitis herpetiformis but histopathology consistent with pemphigus [ 1 ]. A num-
ber of diagnostic terms had previously been applied to the disease including derma-
titis herpetiformis with acantholysis, mixed bullous disease and 
sulfonamide- responsive pemphigus. Earlier reports suggested the existence of such 
an entity but with a reluctance to identify it as a distinct entity, preferring to classify 
it as a subtype of PF. Specifi c examples of this include a case series of seven patients 
with pemphigus who initially presented with eosinophilic spongiosis but no blister-
ing [ 2 ]. Review of these cases suggests that at least two of these patients could be 
classifi ed as PH. While there is undoubtedly some overlap with PF it is now gener-
ally accepted to represent a distinct disease entity; in part due to the unusual clinical 
presentation and different approach to management. This chapter provides an over-
view of clinical presentation, diagnosis, pathogenesis and management of PH.  

    Demographics and Epidemiology 

 Patients with PH typically present in the fi fth or sixth decade of life although a wide 
range of ages have been reported including several pediatric cases, the youngest of 
which presented at 5-years-old [ 3 ,  4 ]. The oldest reported patient was 92-years-old 
[ 5 ]. There would appear to be no gender or ethnic bias. One exception to the above 
description includes areas of endemic PF where the average age and female pre-
dominance are marked [ 6 ]. Case series reported from larger centres indicate PH 
represents approximately 5–8 % of pemphigus cohorts [ 7 ,  8 ].  

    Clinical Presentation 

 Clinical presentation is variable but may appear similar to dermatitis herpetiformis. 
Urticated, annular, erythematous plaques are observed over the trunk and limbs and 
may be grouped (Fig.  3.1 ). Vesiculobullous or pseudovesicular erythematous 
plaques are also frequently reported and probably represent later stage disease 
(Fig.  3.2 ). Lesions may have a herpetiform appearance. The rash is characteristi-
cally associated with severe pruritus. Oral lesions are rare. Peripheral blood eosino-
philia is seen in approximately 40 % of patients and may be fi vefold greater than the 
upper limit of normal (authors’ experience).

        Histopathology 

 The histopathological features of PH are variable over time and multiple biopsies 
may be required, particularly when the diagnosis is not considered and immuno-
fl uorescence studies are not performed. Typical histological fi ndings include an 
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a b

  Fig. 3.1    ( a ,  b ) Clinical appearance of pemphigus herpetiformis with annular, urticated, erythema-
tous plaques over the trunk, arms and legs (From Laws et al. [ 49 ]. Reprinted with permission from 
John Wiley and Sons)       

  Fig. 3.2    Clinical appearance of pemphigus herpetiformis with vesiculobullous erythematous 
plaques (From Laws et al. [ 49 ]. Reprinted with permission from John Wiley and Sons)       
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eosinophilic spongiosis and intraepithelial blisters (subcorneal or suprabasal) that 
may include eosinophils or neutrophils [ 9 ]. Studies report eosinophilic spongiosis 
in 20 %, neutrophilic spongiosis in 20 % and a mixed neutrophilic and eosinophilic 
spongiosis in 60 % (Figs.  3.3  and  3.4 ) [ 9 ]. Acantholysis may be absent or only 
detectable after multiple biopsies or a protracted disease course.

  Fig. 3.3    Skin biopsy (×100, HE) demonstrating eosinophilic and neutrophilic spongiosis with 
focal suprabasal acantholysis (From Laws et al. [ 49 ]. Reprinted with permission from John Wiley 
and Sons)       

  Fig. 3.4    Skin biopsy (×200, HE) demonstrating eosinophilic and neutrophilic spongiosis with 
focal suprabasal acantholysis (From Laws et al. [ 49 ]. Reprinted with permission from John Wiley 
and Sons)       
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        Immunopathology 

    Direct Immunofl uorescence (DIF) 

 DIF fi ndings for PH typically overlap with both PF and/or PV. Intercellular deposits 
of immunoglobulin (Ig) G and/or complement (C3) is typical and may be suprabasal 
or subcorneal [ 9 ]. Increasing numbers of case reports have been published detailing 
unusual additional fi ndings in patients with PH including the presence of IgA anti-
bodies within the intercellular space and IgG binding to the basement membrane 
[ 10 ]. The signifi cance of this remains to be determined and is discussed in more 
detail below.  

    Indirect Immunofl uorescence 

 PF is characteristically associated with antibodies to Desmoglein (Dsg)1 while PV 
is associated with antibodies to Dsg3. The majority of patients with PH reported to 
date have antibodies to Dsg1 or Dsg3 [ 11 ]. Ishii et al. have reported on sera of 20 
patients with PH demonstrating reactivity to Dsg1 and Dsg3 in 80 % (n = 16/20) and 
20 % (n = 4/20) respectively [ 11 ]. Of note in this study no patients demonstrated 
reactivity to both Dsg1 and Dsg3. A smaller study of 7 patients reported in Brazil 
(endemic for PF) reported antibodies only to Dsg1 [ 12 ]. Recent studies have sug-
gested that PH may have a broader autoantibody profi le and that in some patients 
antibodies may be directed at desmocollin glycoproteins [ 13 ,  14 ].   

    Disease Association 

 Due to the small number of cases reported in the literature it is unclear if there is any 
disease association with PH. Case reports detailing an association with malignancy 
include lung cancer [ 15 – 17 ], esophageal cancer [ 18 ], and prostate cancer [ 19 ]. Of 
note PNP is generally an aggressive, treatment resistant form of pemphigus with 
striking mucosal involvement. If an association with PH and malignancy was estab-
lished, the diagnostic criteria for PNP may need to be adapted to ensure clear dis-
tinction between pemphigus subtypes. 

 Other diseases reported in association with PH include psoriasis [ 20 ,  21 ], sys-
temic lupus erythematosus [ 22 ], autoimmune haemolytic anaemia [ 23 ], and Human 
Immunodefi ciency Virus [ 24 ]. In one patient with psoriasis it would seem that PH 
may have been precipitated by ultraviolet light therapy prescribed as treatment for 
psoriasis [ 21 ]. 

 Drug induced PH has been reported following administration of thiopronine [ 25 ] 
and penicillamine [ 26 ].  
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    Diagnosis 

  The differential diagnosis of PH is broad and frequently the diagnosis is overlooked. 
The differential diagnosis includes PV, PF, bullous pemphigoid, linear IgA bullous 
dermatosis, dermatitis, drug rashes, IgG/IgA pemphigus and allergic contact derma-
titis. Table  3.1  provides a summary of key fi ndings of some of these diseases. IgG/
IgA pemphigus is a newly described disease that requires further investigation. 
Research to date would indicate that this entity overlaps with PH but may be distin-
guished from PH due to the presence of IgG and IgA antibodies to Dsg1 [ 27 ].

   The fi rst description of PH by Jablonska et al. in 1975 proposed diagnostic crite-
ria including clinical features of dermatitis herpetiformis and direct immunofl uores-
cence fi ndings of pemphigus [ 1 ]. Since then diagnostic criteria have been developed 
to include urticated erythema and/or vesiculobullous lesions in the context of pruri-
tus. Current proposed diagnostic criteria are summarized below. While this is typi-
cal it should be emphasized that these criteria are not defi nitive and reports of PH in 
the absence of Dsg1 or Dsg3 have been reported [ 28 ]. 

 Differential Diagnosis of Pemphigus Herpetiformis 
    Pemphigus vulgaris  
  Pemphigus foliaceus  
  Bullous pemphigoid  
  Linear IgA Bullous Dermatosis  
  IgA pemphigus  
  IgG/IgA pemphigus  
  Atopic dermatitis  
  Allergic contact dermatitis  
  Drug-induced eruption  
  Dermatitis herpetiformis    

 Pemphigus Herpetiformis: Diagnostic Criteria 

     Clinical 
   Pruritus  
  Urticated erythema (± blister or erosion)     

   Histopathology 
   Eosinophilic/neutrophilic spongiosis  
  Variable acantholysis     

   Immunofl uorescence 
   Epidermal intercellular deposits of IgG       

 NB. These criteria are not exclusive to pemphigus herpetiformis and should 
be interpreted in light of clinical scenario 
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      Pathogenesis 

 Pemphigus is an autoimmune disease of epidermal cell adhesion with antibodies 
directed at components of the desmosome. In the majority of patients with pemphi-
gus antibodies to desmoglein, a protein of the cadherin superfamily drives this. 
Cadherins are broadly categorized as classical cadherins or desomosomal cadher-
ins. The desomosomal cadherins include desmogleins and desmocollins. 

 Epidermal cell adhesion is maintained through adherin and desomosomal junc-
tions. Adherin junctions typically form weak associations while desmosomes pro-
vide structural integrity. Transmembrane desmogleins and desmocollins form the 
extracellular component of the desmosomal plaque and interact with intracellular 
desmoplakins, plakoglobins and plakophilins (Fig.  3.5 ). These latter proteins pro-
vide a point of binding for intracellular keratin.

   There are four isoforms of desmoglein (Dsg1-4) and three isoforms of desmocol-
lins (Dsc1-3). Dsg1 and Dsg3 are essential to epidermal function. Dsg1 is found 
predominantly within the upper epidermis (stratum granulosum) while Dsg3 is 
located within the lower levels of the epidermis (stratum basale and spinosum). As 
discussed in previous chapters PV is typically caused by antibodies directed at Dsg1 
and Dsg3. Mucosal desmosomes are predominantly mediated by Dsg3 and antibod-
ies directed at Dsg3 are therefore key in the development of mucosal disease. It is 
therefore interesting to note that despite Dsg3 antibodies in PH mucosal lesions are 

Desmosome

Desmosomal
plaque

Desmosomal
plaque

Dsc
Dsg

Dsg
Dsc

DP

PG

PP

Keratin

Intercellular 
space

  Fig. 3.5    Diagrammatic representation of desmosome.  Dsc  desmocollin,  Dsg  desmoglein,  PG  
plakoglobin,  PP  plakophilin,  DP  desmoplakin       
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rare. Patients with PF develop antibodies to Dsg1, which are largely absent from the 
mouth, and consequently experience skin limited disease. 

 Recent studies have provided evidence that antibodies other than Dsg1 or Dsg3 
may induce PH. A case report by Tateishi et al. describe a case of PH with antibod-
ies to Dsc1 only [ 29 ]. The role of Dsc in pemphigus disease is increasingly being 
examined in greater detail and appears to be signifi cant. Spindler et al. have reported 
that desmocollins are important in the pathology of pemphigus through interactions 
with Dsg1 but not Dsg3 [ 30 ]. 

 Classical pemphigus disease (both PF and PV) results in acantholysis, blister 
formation and clinical disease. Despite the presence of Dsg 1 or Dsg3 in PH the 
relative lack of acantholysis and blistering is notable. The underlying mechanism 
behind acantholysis and blistering remains to be fully explained but several mecha-
nisms have been proposed. These include:

    1.    Steric hindrance – Antibodies directed at anchoring proteins disrupt cell adhe-
sion and prevent attachment [ 31 ]. Antibodies in PH may be different and there-
fore not induce acantholysis to the same extent.   

   2.    Activation of plasmin – Antibody binding initiates signal transduction which 
induces plasminogen activator (PA). PA then activates plasmin and consequently 
disruption of the desmosome. This theory is now considered unlikely [ 32 ,  33 ].   

   3.    Acantholysis would appear to be dependent on pemphigus gamma-globulins and 
it has been suggested that this protein may not be elevated in PH [ 34 ].   

   4.    Epitope recognition – Specifi c antigenic epitopes may be infl uential in determin-
ing disease expression. Epitope recognition perhaps offers the best explanation 
for differential expression of acantholysis in patients with apparently the same 
antibody profi le [ 35 ].     

 It is increasingly clear that pemphigus subtypes may change over time in some 
patients. This occurs to such an extent that PF may develop in to PV or vice versa 
[ 36 ,  37 ]. This is also supported by Maciejowska et al. who reported 33 % (n = 5/15) 
of patients with PH progressed to classical PF later in the disease course [ 7 ]. It has 
been proposed that this occurs through epitope spreading [ 38 ]. 

 The mechanism of epitope spreading remains unclear. One explanation would be 
that the infl ammatory milieu in pemphigus disease enhances further epitope recog-
nition and cellular damage results in exposure of previously unexposed epitopes. 
With an enhanced spectrum of antibodies recognising multiple epitopes clinical 
expression of disease may change. This is the source of signifi cant research in the 
literature with intramolecular and intermolecular epitope spread hypothesized [ 39 , 
 40 ]. The theory of intramolecular epitope spreading is supported by Lebeau et al. 
who report a patient with PH who initially developed Dsg3 antibodies to ectodo-
main 1 of the protein which changed over the duration of disease to ectodomain 
four predominant expression [ 41 ]. This change in antibody profi le was accompa-
nied by development of mucosal disease. It would appear that PH has a broader 
epitope distribution than PV and perhaps provides evidence that PH may represent 
an undifferentiated pemphigus phenotype which in some patients later progress to 
PV or PF [ 38 ]. 
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 The complexity of immunobullous disease is further evident in a recent report of 
PH and mucous membrane pemphigoid in the same patient [ 13 ]. Direct immuno-
fl uorescence (DIF) demonstrated strong IgG and weak IgA to keratinocyte surface 
with C3 at the basement membrane zone. Further studies demonstrated IgG anti-
bodies to Dsc-1 and IgG antibodies to BP180 and laminin 332. The authors hypoth-
esized that intermolecular epitope spreading between Dsc1 and BMZ antigens may 
explain the dual pathology evident in their patient. 

 Previous research has proposed a role for complement in PH disease phenotype. 
Complement has a role in immune activation and acantholysis and the relative pres-
ence or absence may determine the extent of acantholysis. This has been largely 
discredited as it would seem that IgG4 is predominant in PH disease and this sub-
type of IgG does not activate complement [ 11 ]. However, while IgG4 appears to be 
to be present in the majority of patients Santi et al. demonstrated that IgG1 and/or 
IgG3 is present in 57 % (n = 4/7) patients [ 12 ]. IgG1 and IgG3 have been demon-
strated to induce eosinophilic degranulation and may play a role in disease expres-
sion in some patients [ 42 ]. 

 Interleukin (IL)-8 would also appear to play an important role in the pathogene-
sis of PH. O’Toole et al. have previously reported marked deposition of IL-8 within 
the epidermis and demonstrated that this accumulation plays an important role in 
accumulation of neutrophils [ 43 ].  

    Management 

 PH was described nearly 40 years ago and is a rare and challenging disease to rec-
ognise. The evidence to guide treatment is therefore limited to small case series and 
case reports. Following a diagnosis of PH most patients will require systemic ther-
apy. Topical corticosteroid may complement this therapy but is rarely suffi cient to 
control disease in isolation. Evidence to date supports the role of corticosteroids and 
sulphonamide derivatives. Corticosteroids play an important role in therapy and 
have been reported in numerous case reports and series. Ingber et al. report use of 
corticosteroid as single agent therapy at doses up to 2 mg/kg [ 44 ]. This approach to 
management is likely to be limited by side effects of high dose corticosteroids, and 
in our opinion should be reserved for resistant disease or used at lower doses 
(≤1 mg/kg) combined with other agents in an attempt to limit corticosteroid 
exposure. 

 A case series reported by Maciejowska et al. of 15 patients reported good 
responses to combination dapsone (100–200 mg daily) and prednisone (25–60 mg 
daily) in 7 patients [ 7 ]. Three patients treated with dapsone alone did not respond. 
Five patients required high dose corticosteroid for disease control. The rationale for 
dapsone is based on clinical features overlapping with dermatitis herpetiformis and 
the presence of neutrophils in some cases. Our own experience suggests that most 
patients will experience at least a partial response to a sulfonamide drug such as 
dapsone (approximately 100 mg daily) or sulfasalazine (3 g daily). 
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 In the event that corticosteroids and dapsone (or similar) fail to provide adequate 
control treatment, options should be broadly similar to PV or PF. This may include: 
azathioprine (up to 2.5 mg/kg daily), mycophenolate mofetil (MMF; up to 3 g 
daily), mycophenolate sodium (up to 1440 mg daily), cyclophosphamide (100 mg 
daily in one patient) [ 7 ,  45 ], methotrexate (up to 25 mg weekly) [ 46 ], rituximab (1 g 
intravenously day 1 and 15) and intravenous immunoglobulin (1 g/kg/month in one 
patient) [ 47 ]. Other reported therapies include sulfapyridine [ 44 ] and plasmaphere-
sis [ 7 ,  47 ]. 

 Rituximab, a CD20 chimeric monoclonal antibody, has transformed the manage-
ment of PV and PF with dramatic and sustained treatment response in the majority 
of patients while maintaining a favourable safety profi le [ 48 ]. However, in our expe-
rience two patients treated with rituximab for PH did not dramatically improve. This 
is also supported by a case report of a 9-year-old male diagnosed with PH who did 
not respond to rituximab [ 46 ]. This latter patient received extensive treatment 
including corticosteroid, dapsone, MMF, azathioprine, doxycycline, and rituximab 
before responding to a combination of corticosteroids and methotrexate. It is impor-
tant to note that this is a very small number of patients on which to establish a 
response and the authors feel rituximab should still be considered as a useful treat-
ment option for PH. If it was established that rituximab was ineffective in treating 
PH disease this would raise signifi cant questions regarding disease pathogenesis.  

    Authors’ Opinion 

 PH should be considered a discrete entity on account of distinct clinical presenta-
tion in the context of immunofl uorescence fi ndings typical for pemphigus. While 
some patients will progress and develop more typical PF, this is not universal. A 
fl uid concept of pemphigus disease is perhaps best adopted to highlight the overlap-
ping clinical, histological and immunofl uorescence fi ndings. 

 Disease severity is best assessed on percentage body surface area (BSA) affected 
as conventional tools frequently rely on blister counts and mucosal involvement that 
is unlikely to be relevant in the majority of patients. This should be complemented 
by an assessment of impact on quality of life (e.g., Dermatology Life Quality Index). 
We would describe mild disease as BSA < 5 %, moderate disease 5–10 % BSA and 
severe disease BSA > 10 %. 

 Following a diagnosis of PH treatment is typically commenced as per the algo-
rithm in Fig.  3.6 . For moderate to severe disease corticosteroids should be consid-
ered at a dose of 1 mg/kg generally alongside dapsone (typically up to 150 mg daily 
although may increase to max dose 300 mg). We suggest corticosteroids should be 
maintained for a minimum of 2 weeks after disease control (absence of new lesions 
and/or symptoms). The onset of action of dapsone may be rapid although treatment 
should be continued for a minimum of 6 weeks before assessing treatment response.

   In the event of treatment failure with dapsone and/or corticosteroid we recom-
mend azathioprine (1–2 mg/kg), methotrexate (up to 25 mg weekly) or MMF (up to 
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3 g daily) as third line agents. Treatment is likely to be delivered alongside cortico-
steroids and therefore response is best assessed by the ability to effectively reduce 
corticosteroid dose. These agents may take greater than 8 weeks to impact upon 
disease and should be managed accordingly. 

 Rituximab should be considered in any patient who is unresponsive to corticoste-
roid and at least one systemic agent (preferably dapsone). We adopt a dosing strat-
egy of 1 g intravenously at day 1 and day 15. Response to treatment should be 
assessed after approximately 8 weeks. 

 For patients resistant to the above agents cyclophosphamide or intravenous 
immunoglobulin (IVIG) should be considered. 

 It is important to address side effects of long-term corticosteroid usage in a 
timely manner and consideration of vitamin D, calcium and a bisphosphonate (or 
similar) should be discussed with the patient. We also recommend regular blood 
pressure and blood sugar monitoring.  

    Future Direction 

 Increasingly complex immunological pemphigus profi les are reported in the litera-
ture detailing features of overlapping disease phenotypes. This fascinating area of 
dermatology presents a signifi cant diagnostic challenge and an opportunity to 
develop our understanding of immune regulation and skin function. Increasing 

Treatment algorithm for 
pemphigus herpetiformis

First line
Prednisone (1mg/kg)
and
Dapsone(75-150mg)

Second line
Prednisone (1-2mg/kg)
and
Azathioprine (1-
2mg/kg)
or
Methotrexate (up to 
25mg weekly)
or
Mycophenolate mofetil 
(up to 3gm daily)

Third line
Prednisone (1-2mg/kg)
and
Rituximab (1gm I.V. day 
1 and 15)

Other
IVIG
Cyclophosphamide

Additional therapy
Super potent topical corticosteroid should be considered in treatment 
pathway of all patients with active disease.

  Fig. 3.6    Recommended algorithm for the treatment of pemphigus herpetiformis.  IVIG  intrave-
nous immunoglobulin       
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evidence suggests that epitope spreading is a dynamic process that is clinically rel-
evant and may be open to manipulation through therapeutic intervention. In devel-
oping our understanding of this complex area of dermatopathology it is anticipated 
that more accurate diagnostic concepts may be developed which allow greater 
understanding of disease and more rational treatment strategies. This is perhaps 
most prominent in the fi eld of biologic therapies which afford a targeted approach 
to manipulation of the immune system and have transformed management of pem-
phigus reducing both mortality and morbidity in this patient group.     

  Acknowledgements  

  Funding Sources     None  

  Confl ict of Interest 
 P.M.L. None declared 
 N.H.S. None declared   

   References 

     1.    Jablonska S, Chorzelski TP, Beutner EH, Chorzelska J. Herpetiform pemphigus, a variable 
pattern of pemphigus. Int J Dermatol. 1975;14(5):353–9.  

    2.    Emmerson RW, Wilson-Jones E. Eosinophilic spongiosis in pemphigus. A report of an unusual 
histological change in pemphigus. Arch Dermatol. 1968;97(3):252–7.  

    3.    Hocar O, Ait Sab I, Akhdari N, Hakkou M, Amal S. A case of pemphigus herpetiformis in a 
12-year-old male. ISRN Pediatr. 2011;2011:712560.  

    4.    Duarte IB, Bastazini Jr I, Barreto JA, Carvalho CV, Nunes AJ. Pemphigus herpetiformis in 
childhood. Ped Dermatol. 2010;27(5):488–91.  

    5.    Isogai R, Kawada A, Aragane Y, Amagai M, Tezuka T. A case of herpetiform pemphigus with 
anti-desmoglein 3 IgG autoantibodies. J Dermatol. 2004;31(5):407–10.  

    6.    Morini JP, Jomaa B, Gorgi Y, Saguem MH, Nouira R, Roujeau JC, et al. Pemphigus foliaceus 
in young women. An endemic focus in the Sousse area of Tunisia. Arch Dermatol. 
1993;129(1):69–73.  

        7.    Maciejowska E, Jablonska S, Chorzelski T. Is pemphigus herpetiformis an entity? Int 
J Dermatol. 1987;26(9):571–7.  

    8.    Micali G, Musumeci ML, Nasca MR. Epidemiologic analysis and clinical course of 84 con-
secutive cases of pemphigus in eastern Sicily. Int J Dermatol. 1998;37(3):197–200.  

      9.    Kasperkiewicz M, Kowalewski C, Jablonska S. Pemphigus herpetiformis: from fi rst descrip-
tion until now. J Am Acad Dermatol. 2014;70(4):780–7.  

    10.    Ohata C, Koga H, Teye K, Ishii N, Hamada T, Dainichi T, et al. Concurrence of bullous pem-
phigoid and herpetiform pemphigus with IgG antibodies to desmogleins 1/3 and desmocollins 
1–3. Br J Dermatol. 2013;168(4):879–81.  

      11.    Ishii K, Amagai M, Komai A, Ebihara T, Chorzelski TP, Jablonska S, et al. Desmoglein 1 and 
desmoglein 3 are the target autoantigens in herpetiform pemphigus. Arch Dermatol. 
1999;135(8):943–7.  

     12.    Santi CG, Maruta CW, Aoki V, Sotto MN, Rivitti EA, Diaz LA. Pemphigus herpetiformis is a rare 
clinical expression of nonendemic pemphigus foliaceus, fogo selvagem, and pemphigus vulgaris. 
Cooperative Group on Fogo Selvagem Research. J Am Acad Dermatol. 1996;34(1):40–6.  

     13.    Ohata C, Higashi Y, Yamagami J, Koga H, Ishii N, Kanekura T, et al. Coexistence of pemphi-
gus herpetiformis with IgG antibodies to desmocollin 1 and pemphigoid with IgG antibodies 
to BP180 C-terminal domain and laminin gamma2. JAMA Dermatol. 2013;149(4):502–4.  

3 Pemphigus Herpetiformis



54

    14.    Nakamura Y, Takahata H, Teye K, Ishii N, Hashimoto T, Muto M. A case of pemphigus 
herpetiformis- like atypical pemphigus with IgG anti-desmocollin 3 antibodies. Br J Dermatol. 
2014;171(6):1588–90.  

    15.    Vicente MA, Iranzo P, Castell T, Baradad M, Palou J, Mascaro JM. Pemphigus herpetiformis 
associated with neoplasm of the lung. Med Cutan Ibero Lat Am. 1989;17(6):373–8.  

   16.    Kubota Y, Yoshino Y, Mizoguchi M. A case of herpetiform pemphigus associated with lung 
cancer. J Dermatol. 1994;21(8):609–11.  

    17.    Palleschi GM, Giomi B. Herpetiformis pemphigus and lung carcinoma: a case of paraneoplas-
tic pemphigus. Acta Derm Venereol. 2002;82(4):304–5.  

    18.    Arranz D, Corral M, Prats I, Lopez-Ayala E, Castillo C, Vidaurrazaga C, et al. Herpetiform 
pemphigus associated with esophageal carcinoma. Acta Dermosifi liogr. 2005;96(2):119–21.  

    19.    Marzano AV, Tourlaki A, Cozzani E, Gianotti R, Caputo R. Pemphigus herpetiformis associ-
ated with prostate cancer. J Eur Acad Dermatol Venereol. 2007;21(5):696–8.  

    20.    Morita E, Amagai M, Tanaka T, Horiuchi K, Yamamoto S. A case of herpetiform pemphigus 
coexisting with psoriasis vulgaris. Br J Dermatol. 1999;141(4):754–5.  

     21.    Sanchez-Palacios C, Chan LS. Development of pemphigus herpetiformis in a patient with 
psoriasis receiving UV-light treatment. J Cut Path. 2004;31(4):346–9.  

    22.    Marinovic B, Basta-Juzbasic A, Bukvic-Mokos Z, Leovic R, Loncaric D. Coexistence of pem-
phigus herpetiformis and systemic lupus erythematosus. J Eur Acad Dermatol Venereol. 
2003;17(3):316–9.  

    23.    Shimizu K, Hashimoto T, Wang N, Watanabe K, Ohata Y, Kikuchi A, et al. A case of herpeti-
form pemphigus associated with autoimmune hemolytic anemia: detection of autoantibodies 
against multiple epidermal antigens. Dermatology. 1996;192(2):179–82.  

    24.    Bull RH, Fallowfi eld ME, Marsden RA. Autoimmune blistering diseases associated with HIV 
infection. Clin Exp Dermatol. 1994;19(1):47–50.  

    25.    Verdier-Sevrain S, Joly P, Thomine E, Belanyi P, Gilbert D, Tron F, et al. Thiopronine-induced 
herpetiform pemphigus: report of a case studied by immunoelectron microscopy and immu-
noblot analysis. Br J Dermatol. 1994;130(2):238–40.  

    26.    Marsden RA, Dawber RP, Millard PR, Mowat AG. Herpetiform pemphigus induced by peni-
cillamine. Br J Dermatol. 1977;97(4):451–2.  

    27.    Kowalewski C, Hashimoto T, Amagai M, Jablonska S, Mackiewicz W, Wozniak K. IgA/IgG 
pemphigus: a new atypical subset of pemphigus? Acta Derm Venereol. 2006;86(4):357–8.  

    28.    Miura T, Kawakami Y, Oyama N, Ohtsuka M, Suzuki Y, Ohyama B, et al. A case of pemphigus 
herpetiformis with absence of antibodies to desmogleins 1 and 3. J Eur Acad Dermatol 
Venereol. 2010;24(1):101–3.  

    29.    Tateishi C, Tsuruta D, Nakanishi T, Uehara S, Kobayashi H, Ishii M, et al. Antidesmocollin-1 
antibody-positive, antidesmoglein antibody-negative pemphigus herpetiformis. J Am Acad 
Dermatol. 2010;63(1):e8–10.  

    30.    Spindler V, Heupel WM, Efthymiadis A, Schmidt E, Eming R, Rankl C, et al. Desmocollin 
3-mediated binding is crucial for keratinocyte cohesion and is impaired in pemphigus. J Biol 
Chem. 2009;284(44):30556–64.  

    31.    Koch PJ, Mahoney MG, Ishikawa H, Pulkkinen L, Uitto J, Shultz L, et al. Targeted disruption 
of the pemphigus vulgaris antigen (desmoglein 3) gene in mice causes loss of keratinocyte cell 
adhesion with a phenotype similar to pemphigus vulgaris. J Cell Biol. 1997;137(5):1091–102.  

    32.    Singer KH, Sawka NJ, Samowitz HR, Lazarus GS. Proteinase activation: a mechanism for 
cellular dyshesion in pemphigus. J Invest Dermatol. 1980;74(5):363–7.  

    33.    Hashimoto K, Shafran KM, Webber PS, Lazarus GS, Singer KH. Anti-cell surface pemphigus 
autoantibody stimulates plasminogen activator activity of human epidermal cells. A mecha-
nism for the loss of epidermal cohesion and blister formation. J Exp Med. 
1983;157(1):259–72.  

    34.    Morioka S, Naito K, Ogawa H. The pathogenic role of pemphigus antibodies and proteinase in 
epidermal acantholysis. J Invest Dermatol. 1981;76(5):337–41.  

    35.    Kubo A, Amagai M, Hashimoto T, Doi T, Higashiyama M, Hashimoto K, et al. Herpetiform 
pemphigus showing reactivity with pemphigus vulgaris antigen (desmoglein 3). Br J Dermatol. 
1997;137(1):109–13.  

P. Laws and N.H. Shear



55

    36.    Kawana S, Hashimoto T, Nishikawa T, Nishiyama S. Changes in clinical features, histologic 
fi ndings, and antigen profi les with development of pemphigus foliaceus from pemphigus vul-
garis. Arch Dermatol. 1994;130(12):1534–8.  

    37.    Ishii K, Amagai M, Ohata Y, Shimizu H, Hashimoto T, Ohya K, et al. Development of pem-
phigus vulgaris in a patient with pemphigus foliaceus: antidesmoglein antibody profi le shift 
confi rmed by enzyme-linked immunosorbent assay. J Am Acad Dermatol. 2000;42(5 Pt 
2):859–61.  

     38.    Ohyama B, Nishifuji K, Chan PT, Kawaguchi A, Yamashita T, Ishii N, et al. Epitope spreading 
is rarely found in pemphigus vulgaris by large-scale longitudinal study using desmoglein 
2-based swapped molecules. J Invest Dermatol. 2012;132(4):1158–68.  

    39.    Lehmann PV, Forsthuber T, Miller A, Sercarz EE. Spreading of T-cell autoimmunity to cryptic 
determinants of an autoantigen. Nature. 1992;358(6382):155–7.  

    40.    Steinman L, Conlon P. Viral damage and the breakdown of self-tolerance. Nat Med. 
1997;3(10):1085–7.  

    41.    Lebeau S, Muller R, Masouye I, Hertl M, Borradori L. Pemphigus herpetiformis: analysis of 
the autoantibody profi le during the disease course with changes in the clinical phenotype. Clin 
Exp Dermatol. 2010;35(4):366–72.  

    42.    Kaneko F, Mori M, Tsukinaga I, Miura Y. Pemphigus vulgaris of esophageal mucosa. Arch 
Dermatol. 1985;121(2):272–3.  

    43.    O’Toole EA, Mak LL, Guitart J, Woodley DT, Hashimoto T, Amagai M, et al. Induction of 
keratinocyte IL-8 expression and secretion by IgG autoantibodies as a novel mechanism of 
epidermal neutrophil recruitment in a pemphigus variant. Clin Exp Dermatol. 
2000;119(1):217–24.  

     44.    Ingber A, Feuerman EJ. Pemphigus with characteristics of dermatitis herpetiformis. A long- 
term follow-up of fi ve patients. Int J Dermatol. 1986;25(9):575–9.  

    45.    Seitz CS, Staegemeir E, Amagai M, Rose C, Brocker EB, Zillikens D. Pemphigus herpetifor-
mis with an autoimmune response to recombinant desmoglein 1. Br J Dermatol. 
1999;141(2):354–5.  

     46.    Leithauser LA, Mutasim DF. A case of pemphigus herpetiformis occurring in a 9-year-old boy. 
Ped Dermatol. 2013;30(6):760–2.  

     47.    Matsukura S, Takahashi K, Hirokado M, Ikezawa Y, Nakamura K, Fukuda S, et al. Recalcitrant 
pemphigus herpetiformis with high titer of immunoglobulin G antibody to desmoglein 1 and 
positive IgG antibody to desmocollin 3, elevating thymus and activation-regulated chemokine. 
Int J Dermatol. 2014;53(8):1023–6.  

    48.    Heelan K, Al-Mohammedi F, Smith MJ, Knowles S, Lansang P, Walsh S, et al. Durable remis-
sion of Pemphigus with a fi xed-dose Rituximab protocol. JAMA Dermatol. 
2014;50(7):703–8.  

       49.    Laws PM, et al. Pemphigus Herpetiformis: a case series and review of the literature. Int 
J Dermatol. 2015;54(9):1014–22.    

3 Pemphigus Herpetiformis



57© Springer International Publishing Switzerland 2016 
N. Sami (ed.), Autoimmune Bullous Diseases: Approach and Management, 
DOI 10.1007/978-3-319-26728-9_4

    Chapter 4   
 Bullous Pemphigoid                     

       Megan     H.     Noe      and     Janet     A.     Fairley     

    Abstract     Bullous pemphigoid is the most common cutaneous autoimmune blister-
ing diseases with an estimated incidence in the United States of 24 cases per million 
person-years. It is a chronic disease of the elderly that can cause signifi cant morbid-
ity secondary to pruritus and open wounds. High potency topical corticosteroids are 
effective for patients with limited disease and in treating disease fl ares. Oral corti-
costeroids are the main stay of early treatment for more extensive disease because 
of their fast onset of action, but should not be used for long-term management at 
high doses because of the signifi cant risk of potentially serious side effects. Steroid-
sparing agents such as azathioprine, mycophenolate mofetil and methotrexate have 
shown to be effective in decreasing the dose of systemic corticosteroids required. 
For more recalcitrant cases, IVIG and rituximab can also be considered. The choice 
of an appropriate treatment must also balance the risks of systemic immunosuppres-
sion in this elderly population with other medical comorbidities.  
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        Introduction 

 Bullous pemphigoid (BP) is the most common autoimmune bullous disease (ABD) 
of the skin, characterized by the development of autoantibodies against BP antigen 
180 (BPAG2, collagen XVII) and BP antigen 230 (BPAG1), proteins found within 
the hemidesmosome [ 1 ]. Older reports from Europe suggest an incidence of 6–7 
cases per million person-years [ 2 ,  3 ]; however, more recent reports suggest the inci-
dence may be increasing to between 13 and 43 cases per million person-years [ 4 – 6 ]. 
A recent study in the United States estimates an incidence of 24 per million person-
years [ 7 ]. BP is almost exclusively a disease of the elderly and is rarely seen in 
people under the age of 60 [ 8 ]. 

 BP is characterized by pruritus, urticarial plaques and tense blisters (Fig.  4.1 ) 
that develop on the trunk and extremities; however, some patients present with only 
pruritus. Symptomatic mucosal involvement is rare and lesions heal without scar-
ring. A skin biopsy shows a sub-epidermal blister with eosinophils and superfi cial 
dermal edema (Fig.  4.2a ). The gold standard for diagnosis is direct immunofl uores-
cence (IF) which shows linear deposition of IgG and C3 along the dermal-epidermal 
junction (Fig.  4.2b ). Indirect IF can be performed to look for the presence of circu-
lating antibodies and the substrate of choice is salt-split skin. On salt-split skin, the 
fl uorescence appears on the roof of the blister, which differentiates BP from other 
ABDs such as epidermolysis bullosa acquisita, where the binding occurs at the base 
of the blister. An ELISA is commercially available to test for IgG antibodies to 
BP230 and immunodominant NC16A portion of BP180 in patient sera.

    In the United States, the 1-year mortality rate has been estimated to be between 11 
and 23 % [ 7 ,  9 ,  10 ]. A recent study showed the mortality of BP patients was no dif-
ferent to that of age-matched controls, suggesting the mortality of BP patients may 

  Fig. 4.1    Bullous pemphigoid. Typical clinical fi ndings of tense bullae on an erythematous/urti-
carial base are seen on the upper back of this patient       
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be secondary to advanced age and comorbid medical conditions, rather than disease-
specifi c issues [ 9 ]. However, these results confl ict with other studies showing a higher 
mortality than expected with an age-matched population [ 7 ]. Overall, the major con-
cern for patients is the signifi cant morbidity secondary to pruritus and open wounds 
from blisters. Hence, the treatment is aimed at decreasing these symptoms along with 
facilitating healing to prevent secondary complications including infections. 

 There are currently no FDA-approved drugs for the treatment of bullous pemphi-
goid. The treatment of bullous pemphigoid is mainly based on case reports and physi-
cian experience. The most recent Cochrane Review, completed in 2010, identifi ed ten 
randomized control trials with a total of 1049 patients [ 11 ]. All studies had different 
criteria for comparison with no placebo group. The evidence available in the litera-
ture regarding the effectiveness of steroid- sparing therapy will be examined below.  

    Topical Therapy 

 The evidence for high potency topical corticosteroids is favorable, although time 
intensive, and may be associated with poor patient compliance. The best evidence 
comes from a randomized, non-blinded multi-center trial of 341 patients with moder-
ate to severe bullous pemphigoid that showed treatment with a potent topical cortico-
steroid (clobetasol propionate) was as effective and, in the “severe-disease” group, 
superior to treatment with oral prednisone (0.5 mg/kg/day for those with moderate 
disease and 1.0 mg/kg/day for those with severe disease) [ 12 ]. Among the patients 
with moderate disease, there were no signifi cant differences between the overall sur-
vival, rate of control at 3 weeks, or incidence of severe complications between the two 
groups. However for those with severe disease, and treated with 1.0 mg/kg/day oral 
prednisone versus clobetasol propionate, the topical clobetasol was superior to oral 
prednisone with an overall increased survival and better disease control at 3 weeks. 

a b

  Fig. 4.2    Histology of bullous pemphigoid. ( a ). Hematoxylin and eosin staining showing a subepi-
dermal blister with an infl ammatory infi ltrate demonstrating a predominance of eosinophils. ( b ). 
Direct immunofl uorescence demonstrating C3 deposition along the dermal-epidermal junction 
(Images courtesy of Brian Swick, MD)       
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Severe complications were also higher in the group that received oral prednisone. It is 
important to keep in mind that this study was performed in an in-patient setting with 
nurses performing the application of topical steroids twice daily. These results may 
not be transferrable to those treated in an out-patient setting, and the time associated 
with the application of topical steroids to a large area would likely lead to poor patient 
compliance. 

 A follow up to this study, looking only at topical therapy regimens, was per-
formed in 312 moderate to extensive BP patients. This study showed the standard 
regimen of 40 g daily of topical clobetasol tapered over 12 months was no better in 
controlling disease than the mild regimen of 10–30 g daily (depending on weight 
and disease extent) tapered over 4 months [ 13 ], suggesting that lower starting doses 
and faster tapers are appropriate. 

 A retrospective report of 96 patients, treated with clobetasol propionate found 
that 62 % were controlled with topical corticosteroids alone and only 25 % required 
adjunctive systemic treatment [ 14 ]. Other studies show rapid epithelization (4–17 
days) in hospitalized patients with the use of high potency topical corticosteroids 
(clobetasol propionate) only, without any local or systemic side effects [ 15 ]. 

 A single case series examined the use of topical tacrolimus for the treatment of 
BP and described two patients, on multiple oral medications, including oral predni-
sone. When topical tacrolimus was added, the oral prednisone was tapered, which 
was not possible before the addition of topical tacrolimus. However, the authors do 
note that topical tacrolimus is signifi cantly more expensive than potent topical cor-
ticosteroids [ 16 ].  

    Systemic Corticosteroids 

 The evidence available for treatment with systemic corticosteroids suggests the type 
of steroid does not matter and a starting dose between 0.5 and 0.75 mg/kg of 
prednisone- equivalents is adequate to achieve control and remission. The 
randomized- controlled trial comparing topical and oral corticosteroids discussed 
above, showed prednisone dosed at 1.0 mg/kg/day did not have better effi cacy and 
was associated with increased morbidity when compared with 0.5 mg/kg/day [ 12 ]. 
A randomized control trial looking at the initial starting dose of prednisolone 
0.75 mg/kg/day vs 1.25 mg/kg/day did not show a statistically signifi cantly differ-
ence in similar parameters between the two groups at 21 days. However, when a 
taper was initiated at half the initial starting dose, more patients in the high-dose 
group (55 % vs 33 %) were still free from all skin lesions [ 17 ]. A randomized con-
trol trial of 57 patients treated with methylprednisolone vs prednisolone at 1.0–
1.5 mg/kg showed no difference in pruritus or number of bullae between the two 
systemic corticosteroids [ 18 ]. A retrospective review of patients treated with pred-
nisone 1 mg/kg showed the time to suppression of blister formation was directly 
proportional to the number of blisters [ 19 ], suggesting that initial disease severity 
and the length of treatment with oral steroids, including the dosage taper schedule, 
may be more important than the starting dose.  
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    Antibiotics & Niacinamide (Nicotinamide) 

 Looking at antibiotics alone, the evidence is limited. A retrospective review of 22 
patients with BP treated with minocycline as adjuvant therapy showed a major 
response in six patients, a minor response in 11 and no response in fi ve patients [ 20 ]. 
Thornfeldt and Menkes report two cases of men where their disease was resistant to 
potent topical steroids but cleared with tetracycline (250–1000 mg daily), one in 
conjunction with oral steroids. Remission was maintained on once daily oral tetra-
cycline (250–500 mg) [ 21 ]. 

 A single open-label study examined the use of oral erythromycin in fi fteen 
patients with BP. All patients had contraindications to systemic corticosteroids or 
immunosuppressive therapy and were treated with 1 g erythromycin three times 
daily for 10–15 days [ 22 ]. Ten out of 15 patients responded to the erythromycin 
monotherapy in the initial phase of treatment and were continued on 1 g twice daily. 

 While there are no reports of niacinamide as monotherapy, there is evidence for 
niacinamide, used in conjunction with tetracycline antibiotics. There is one ran-
domized, open-labeled trial comparing the combination of 500 mg of niacinamide 
three times daily, and 500 mg of tetracycline four times daily, versus prednisone 
therapy in 20 patients with bullous pemphigoid [ 23 ]. There were no statistically 
signifi cant differences in response parameters between the two groups, although 
the numbers were quite small. The literature shows two additional case series and 
two case reports, encompassing a total of 13 patients successfully treated with tet-
racycline (500–2000 mg/day) in addition to niacinamide (1500–2500 mg/day) 
[ 24 – 27 ].  

    Dapsone 

 Venning et al. looked at 15 newly diagnosed BP patients treated with dapsone at a 
starting dose of 50 mg daily, increasing to 100 mg daily if no response was appreci-
ated after 5–7 days. Five patients showed a complete response to treatment within 2 
weeks, four showed no response and six were considered to be partial responders 
[ 28 ]. Bouscarat et al. retrospectively studied 36 BP patients treated with dapsone 
and 15 of those received dapsone as monotherapy (50–200 mg daily). Of those 
treated with dapsone only, 7 % of patients were considered complete responders and 
20 % partial responders. Patients treated with dapsone in conjunction with topical 
or oral steroids showed a higher response rate [ 29 ]. As this study suggests, dapsone 
may have a role as adjuvant therapy in diffi cult to treat BP, but not as monotherapy. 
There is a single study of 13 patients with recalcitrant BP, requiring high doses of 
prednisone and azathioprine, treated with dapsone as adjuvant therapy (150–300 mg 
daily) with complete remission in 12 patients. Patients were more easily tapered off 
prednisone and maintained with statistically lower doses of prednisone, as com-
pared to before dapsone was started [ 30 ]. These studies suggest that while dapsone 
could potentially be a non-immune suppressing alternative, it does not seem to be 
very effective, especially as monotherapy.  
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    Azathioprine 

 Three randomized control trials, one cohort study and three cases series are avail-
able in the literature, examining the use of azathioprine to treat BP. Guillaume et al. 
took 100 patients with active BP and randomly assigned them to one of three groups: 
prednisolone alone (1 mg/kg/day), prednisolone + azathioprine (100–150 mg/day), 
or prednisolone + 4 large volume plasma exchanges. There was no difference in the 
number of patients in complete remission at 28 days or at 6 months and severe com-
plications were highest in the group on azathioprine [ 31 ]. However, Burton et al. 
compared azathioprine plus prednisone with prednisone alone in 25 patients. This 
study concluded that azathioprine (2.5 mg/kg/day) reduced the maintenance dose of 
prednisone by 45 % without increased serious side effects or mortality [ 32 ]. 
Similarly, in a randomized control trial comparing oral methylprednisolone (0.5 mg/
kg/d) plus azathioprine (2 mg/kg/day) with methylprednisolone plus mycopheno-
late mofetil (1 g BID), complete resolution and severe or life threatening events 
were observed to be similar in both groups. Time to resolution was quicker in the 
azathioprine group, although not statistically signifi cant [ 33 ]. 

 In smaller cohort studies and cases series, Ahmed et al. concluded combined 
therapy with azathioprine plus prednisone appears to be superior to prednisone 
alone in the treatment of BP in a series of 36 patients because the dose of prednisone 
was reduced by 50 % in people treated with azathioprine [ 34 ]. Greaves et al. used 
azathioprine in 11 patients on long-term prednisone and the prednisone was 
decreased or discontinued in all 11 patients; however he cautioned that corticoste-
roids should be used together with azathioprine during the acute stage since it has a 
slow onset of action [ 35 ]. A 4-year follow up of these patients showed 44 % 
remained in remission on azathioprine alone [ 36 ]. A small series (n = 5) of azathio-
prine as monotherapy showed a good response in four of fi ve patients [ 37 ]. 

 A systematic review published in 2011 reviewed the above seven published studies in 
which patients with bullous pemphigoid were treated with azathioprine and concluded 
that a level 2A recommendation was given to the use of azathioprine in combination 
with oral corticosteroids. No signifi cant benefi t of azathioprine with oral corticosteroids 
has been proven compared to monotherapy with oral corticosteroids, but combination 
therapy may be considered when the need exists for a corticosteroid- sparing effect [ 38 ].  

    Methotrexate 

 Most of the data available for methotrexate is as an adjuvant to either topical or oral 
corticosteroids. There is a single case report of a 90 year-old man successfully treated 
with low dose methotrexate as monotherapy that cleared his psoriasis and BP [ 39 ]. 
Further evidence from a single prospective study where 16 patients were treated with 
methotrexate as a fi rst line therapy, showed 14/16 patients who did not discontinue 
methotrexate due to side effects achieved clinical remission by the end of the study 
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period; in ten patients (62.5 %), topical clobetasol was added for severe pruritus [ 40 ]. 
The other evidence available is from case series. Dereure et al. studied 18 patients 
treated with high potency topical steroids for 2–3 weeks and an initial methotrexate 
dose of 7.5–10 mg/week with a maximum dose of 12.5 mg weekly. All patients 
showed a complete remission at 2 months, and all but one was maintained on metho-
trexate alone [ 41 ]. Heilborn reviewed 11 cases of patients over 70 years of age whose 
BP was not well controlled on potent topical steroids. Low dose methotrexate (5 mg/
week) was initiated and increased to a maximum of 12.5 mg/week. All patients 
responded with decreased disease activity [ 42 ]. Bohm et al. reported on three success-
ful cases using methotrexate as maintenance therapy after remission was achieved 
with topical or oral steroids [ 43 ]. A retrospective chart review found that fi ve of eight 
elderly patients (average age 73.5 years) with treatment resistant BP, still active on oral 
prednisone, had clearance one month after adding low-dose methotrexate (5–10 mg/
week), and all patients on methotrexate required lower doses of prednisone [ 44 ]. 
Another retrospective review reported 138 consecutive patients with a new diagnosis 
of BP. Ninety-eight patients were started on methotrexate 5 mg/week and 61 (62 %) 
were able to continue methotrexate monotherapy while 37 patients (38 %) benefi ted 
from the addition of prednisone. Only fi ve of the patients treated with methotrexate 
had to discontinue the medication secondary to side effects, including gastrointestinal 
track irritation, anemia, increased liver enzymes and transient alveolitis [ 45 ].  

    Mycophenolate Mofetil 

 With the exception of the randomized control trial listed above comparing azathio-
prine and mycophenolate mofetil as steroid sparing agents, all other available data 
for mycophenolate mofetil in the treatment of BP is from case reports, including a 
total of fi ve patients treated successfully with a dose of 2 g/day. In three of these 
patients, mycophenolate mofetil was used in conjunction with oral steroids as a ste-
roid sparing agent. The systemic steroids were discontinued or tapered to physiologi-
cal dosages over a period of 1–5 months without disease recurrence [ 46 – 48 ]. One 
report also described two patients treated successfully with mycophenolate mofetil 
as monotherapy without the usage of any systemic steroids [ 48 ]. In doses of 2 g/day, 
mycophenolate mofetil is generally well tolerated with gastrointestinal irritation 
being the most common side effect. A slightly increased risk of bacterial and viral 
infections and reversible myelosuppression have also been less commonly reported.  

    Cyclosporine 

 There are two published reports using cyclosporine for the treatment of bullous 
pemphigoid. Barthelme et al. retrospectively studied seven patients treated with 
cyclosporine dosed 6–8 mg/kg/day [ 49 ]. Four patients were treated with 
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cyclosporine alone and two of these were considered treatment failures. Treatment 
was successful in all patients treated with corticosteroids in addition to cyclosporine 
during fl ares, but 2/3 patients relapsed after cyclosporine was discontinued. The 
main side effects were increased creatinine, which was reversible, and hypertension. 
Another case series reports successful treatment of two patients with cyclosporine 
(6 mg/kg/day) with a short clinical follow up. One was also on prednisone 20 mg 
daily which was tapered and discontinued 2 months after starting cyclosporine. The 
second patient was treated with 3 months of cyclosporine with disease remission for 
2 months after discontinuation of the cyclosporine [ 50 ].  

    Plasmapheresis 

 Plasmapheresis has been a long-standing therapeutic option for the acute treat-
ment of BP, usually in conjunction with systemic steroids with the fi rst report of 
its success published in the French literature in 1979 [ 51 ]. This study described 
12 patients treated with oral prednisolone (0.5 mg/kg) and four large volume 
(1.5 × theoretical plasma volumes) plasma exchanges over 2 weeks. Eight of 
twelve patients achieved disease control by 1 month. Five of these eight patients 
were able to successfully taper their steroids without a disease fl are. Among the 
four patients who were not controlled on the initial treatment, all required an 
increase in prednisone up to 0.75 mg/kg (three patients) and up to 1 mg/kg/day 
with four additional plasma exchanges in a single patient [ 52 ]. After this initial 
study, a multi-center randomized trial was initiated. All patients received pred-
nisolone (0.3 mg/kg), increased weekly if the disease remained active and 24/41 
patients also received eight large-volume plasma exchanges over 4 weeks. The 
initial dose of prednisolone was effective in 13 of 22 patients receiving plasma 
exchange but in none of 15 patients receiving prednisolone only. Control of the 
disease was obtained with a mean daily prednisolone dose of 0.52 mg/kg in the 
plasma exchange group and 0.97 mg/kg in the other group [ 53 ]. As discussed 
previously, Guillaume et al. studied 100 patients with active BP who were ran-
domly assigned to one of three groups: prednisolone alone (1 mg/kg/day), pred-
nisone + azathioprine (100–150 mg/day), or prednisolone + 4 large volume 
plasma exchanges, and found no difference by adding plasma exchange to sys-
temic steroids [ 31 ]. 

 Despite these confl icting results, there are smaller case reports and case series 
that support the use of plasmapheresis to treat BP [ 54 – 61 ]. One study of 21 patients 
comparing steroids in conjunction with plasmapheresis versus steroids alone 
observed that adding plasma exchange had a lower rate of relapse at 6 months and 
required lower doses of steroids [ 61 ]. Egan et al. found plasmapheresis to be an 
effective steroid sparing therapy in their series of 10 patients. However, they did 
point out that due to its high cost and potential morbidity, plasmapheresis should not 
be recommended as fi rst line therapy for bullous pemphigoid, and reserved for 
recalcitrant cases [ 55 ].  
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    Immunoadsorption 

 Immunoadsorption (also termed immunoapheresis) is similar to plasmapheresis but 
specifi cally removes only immunoglobulin and immune complexes from patients’ 
circulation. While used in other parts of the world when an immediate decrease in 
circulating antibodies is desired, it is not currently approved for use in autoimmune 
blistering disease in the United States. Case reports show it can be used successfully 
in conjunction with oral steroids and other immunosuppressive medications with 
less treatment-limiting side effects than plasmapheresis [ 62 ].  

    Intravenous Immunoglobulin (IVIG) 

 Initial studies examining the use of IVIG for the treatment of BP showed unsuccessful 
results. Godard et al. reported a study of 11 patients with BP after previous treatment 
with oral prednisone who then received IVIG infusion [ 63 ]. Nine patients received 
400 mg/kg/day × 5 days as monotherapy and two received 100 mg/kg/day and then 
300 mg/kg/day for a total of 5 days. Two patients were also being treated with low 
dose prednisolone (0.2–1.0 mg/kg/day). One patient in the monotherapy group and 
both in the low dose IVIG group saw no improvement. The other eight patients saw 
rapid improvement in pruritus and reduction in development of new blisters. 

 Another case series of 15 patients with BP who experienced signifi cant side effects 
on conventional therapy reported more successful results after treatment with IVIG 
[ 64 ]. All patients received clinical remission in 2–4 months of IVIG monotherapy, 
dosed at 2 g/kg given over 3 days every 4 weeks until no new lesions appeared. Then 
the interval between subsequent infusions was increased as tolerated. No serious side 
effects were reported. A case series looking at ELISA titers of ten patients treated 
with IVIG (2 g/kg given over 3 days every 4 weeks until healed) showed that treat-
ment with IVIG caused gradual decline in BP180 and BP230 titers [ 65 ]. 

 The rest of the available data comes from case reports totaling nine patients [ 66 –
 71 ]. There is no uniform protocol or long term follow-up in these reports. However, 
three patients were considered treatment failures. The six patients who did respond to 
IVIg showed a steroid sparing effect in dosages ranging between 1 and 2 g/kg/cycle of 
IVIg administered every 2–4 weeks. Hence, it seems that IVIg can be an alternative 
treatment if oral conventional treatment is contraindicated or not tolerated, but needs 
to be administered every 4 weeks to maintain control of the bullous pemphigoid.  

    Rituximab 

 There are currently reports of 20 cases of BP treated with rituximab. Lourari et al. present 
fi ve cases treated with rituximab 375 mg/m 2  weekly × 4 weeks [ 66 ]. All fi ve were being 
treated with topical steroids and two were also being treated with oral steroids (20 mg 
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daily and 40 mg daily) and one with a second immunosuppressive agent (azathioprine). 
Three patients had complete remission of the BP. One had partial remission, and one 
patient with a history of ischemic cardiac disease died 10 days after the fi rst infusion. 
One patient required a second course of rituximab 11 months later. Hall et al. treated 
seven patients with persistent disease activity on 17.5 mg or more daily prednisone, with 
rituximab dosed 1000 mg on days 0 and 14 [ 67 ]. All patients showed cessation of disease 
activity and tolerated the infusions without serious adverse effects. Six months after 
treatment, all patients were tapered to 25 % of their starting prednisone dose or 10 mg 
daily. Two patients did experience a fl are of their disease at 7 and 11.5 months. 

 Of the other case reports, there were eight adults [ 68 – 73 ] treated with rituximab. 
Six were initially treated with oncology dosing of 375 mg/m 2  weekly × 4 weeks, 
while two were treated with the rheumatology dosing of 1000 mg on days 0 and 14. 
Six of the eight patients were treated with concomitant systemic therapy. Four 
required a second cycle. One patient developed clostridium diffi cile enteropathy 4 
weeks after the last rituximab infusion and subsequently died after developing hos-
pital acquired pneumonia [ 73 ]. The other seven patients achieved complete remis-
sion with an average follow up time of 23 months.  

    Cyclophosphamide 

 There are concerns regarding treatment of bullous pemphigoid with cyclophosphamide, 
given the serious side effects of cyclophosphamide. In a retrospective study of ten patients 
treated with cyclophosphamide 100 mg/day, in addition to oral steroids, three patients 
died in the fi rst 3 months attributable to side effects of the cyclophosphamide [ 74 ]. Four 
patients developed non-lethal bone marrow suppression and septicemia. However at the 
end of follow up, fi ve patients did achieve clinical remission without additional treatment. 
Gaul et al. published a retrospective study of 20 patients with refractory BP treated with 
oral cyclophosphamide (50–100 mg/day) [ 75 ]. Eleven patients achieved complete clini-
cal remission: eight patients on 50 mg/day and three on 100 mg/day. Four patients failed 
treatment and another patient self- discontinued treatment secondary to poor compliance. 
Twelve of 20 patients developed bone marrow suppression, but only three required dis-
continuation of therapy. One patient had intolerable gastrointestinal side effects and 
another died from heart failure that was not attributable to cyclophosphamide. A fi nal 
case report of a woman with BP unresponsive to all other therapies reported success with 
pulsed IV dexamethasone (100 mg daily × 3 days) monthly and 50 mg daily of cyclo-
phosphamide, without any treatment limiting side effects in 9 months of treatment [ 76 ].  

    Omalizumab 

 There is emerging evidence that specifi cally targeting IgE can provide symptomatic 
relief for patients with BP without the risk of side effects from broad immunosup-
pression. Omalizumab is a humanized monoclonal antibody which binds to IgE, 
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preventing its binding to both the high and low affi nity IgE receptors. It was origi-
nally FDA approved for moderate to severe asthma, but recently was approved in 
chronic urticaria, and studies suggest it may also be effective in the treatment of 
BP. Yu et al. published a case series of six patients with recalcitrant BP, unable to 
discontinue high- dose corticosteroids, treated with omalizumab. It was dosed using 
the asthma dosing nomogram, which is based on weight and serum IgE levels. Five 
of six patients responded to treatment with omalizumab without any serious adverse 
effects. Three used omalizumab as monotherapy and two others used it as a steroid-
sparing agent in the induction and maintenance of remission [ 77 ]. Dufour and col-
leagues reported treatment of a 5 month old infant with severe, recalcitrant juvenile 
BP with omalizumab as monotherapy. New blister formation stopped after the ini-
tial injection and complete clinical clearing was achieved [ 78 ]. Another recently 
published case report of a 28 year-old male with BP who failed treatment with 
systemic steroids and daily cyclophosphamide, was signifi cantly improved after 
two doses of omalizumab [ 79 ]. While initial reports are promising, further studies 
are needed with a larger cohort of BP patients to examine the long term response 
and compare omalizumab to other steroid sparing agents.  

    Treatment Recommendations 

 The treatment of BP can be divided into three phases: baseline, consolidation and 
tapering, as proposed by the international panel of experts in 2008 [ 80 ]. Baseline is 
defi ned as the point in which treatment is initiated, with a goal of obtaining disease 
control as quickly as possible. Consolidation, or control of disease activity, begins 
when no new blisters develop and older lesions have started to heal. The end of the 
consolidation phase is when no new lesions have developed for at least 2 weeks and 
the patient has healed approximately 80 % of older lesions. At this time, the patient 
is transitioned to maintenance therapy. Characterizing the extent of disease can help 
guide treatment; however, there is currently no validated measure of disease strati-
fi cation. For the purpose of this discussion, mild disease is characterized as the 
presence of urticarial plaques and/or tense bullae and erosions covering less than 
5 % BSA. Moderate disease is the presence of bullae and erosions on 5–25 % BSA, 
and severe disease is the presence of bullae or erosions on >25 % BSA. A summary 
of our treatment recommendations can be seen in Fig.  4.3 .

   Systemic steroids are the initial mainstay of treatment to achieve baseline con-
trol. Prednisone, the most common systemic steroid prescribed, can be initiated at 
0.5–0.75 mg/kg/day and can be divided twice daily, if necessary for better tolerance. 
Since many patients may be on systemic steroids for greater than 3 months, precau-
tions should be taken to minimize the risk of osteoporosis [ 81 ]. Although the litera-
ture does not support routine prophylaxis of dermatology patients for pneumocystis 
pneumonia, it can be considered on an individual basis, particularly in those at 
higher risk such as patients with underlying lung disease or immunosuppression 
from HIV or cancer [ 82 ]. When treatment with prednisone is initiated, the patient 
should also have an initial laboratory evaluation in possible anticipation of starting 
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an immune suppressing steroid sparing treatment. These baseline labs include a 
complete blood count with a differential, liver and kidney function tests, and screen-
ing for infections (hepatitis and tuberculosis). HIV testing can be considered in 
select populations and thiopurine methyltransferase should be checked if treatment 
with azathioprine is being considered. The patient’s vaccination status should also 
be ascertained and updated if possible prior to initiation of immunosuppressive 
therapy. If there is a serious contraindication to systemic steroids, plasmapheresis or 
immunoadsorption (in Europe) can be used in the baseline and consolidation phase. 
However both these treatment modalities should be used in conjunction with one of 
the secondary immunosuppressive agents discussed below. 

 Patients with moderate to severe disease, who are unable to taper steroids to 
below 10 mg/day, can also be started on a steroid sparing agent. For moderate dis-
ease, initiation of a tetracycline class antibiotic, such as minocycline or doxycycline 
100 mg twice daily can often control the disease without the risks of systemic 
immunosuppression. For patients with moderate to severe disease, azathioprine 
(starting at 50 mg twice daily and titrating based on the TPMT levels to a maximum 
dose of 2.5 mg/kg/day), mycophenolate mofetil (starting at 500 mg twice daily and 
titrating to a maximum dose of 3 g/day) or methotrexate (starting at 10 mg/week 
and titrating to 15 mg/week) can be considered depending on the patients other 
medical co- morbidities and medications. Therapy should be maintained for 12 
weeks, with dose escalation as appropriate, to determine the full response before 

Classify extent of disease:
-mild (< 5 % BSA)

-moderate (5−25 % BSA)
-severe (>25 % BSA)

Start high potency topical
steroids 

Consider adding doxycycline
or minocycline

Continue high potency topical
steroids as needed for flares

Start prednisone 0.5-0.75mg/kg/day
Start calcium/vitamin D supplementation

*If contraindication to prednisone, consider
plasmapheresis or immunoadsorption (Europe)

Start doxycycline or
minocycline 

Consider adding niacinamide

After 2 weeks without the
development of new blisters,

begin to taper steroids

If unable to taper steroids,
below 10mg/day, consider

the addition of a steroid
sparing agent.

Check lab work.

Start azathioprine,
mycophenolate mofetil,

or methotrexate

After 2 weeks without the
development of new blisters,

begin to taper steroids

If no improvement after 12
weeks, consider second line

therapy with rituximab,
omalizumab, or IVIG

No improvement

Improvement

Mild disease Moderate/Severe disease

Moderate Disease Severe Disease

If disease active after
 4 weeks, add steroid

 sparing agent.

Recommended Lab Work:
- CBC with differential
- AST/ALT
- BUN, creatinine
- Hepatitis serologies
- PPD or Quantiferon Gold
- TPMT (if considering azathioprine)
- HIV (in selected populations)

Improvement No Improvement

  Fig. 4.3    Proposed treatment algorithm for bullous pemphigoid. Recommendations for mild and 
moderate/severe disease are given       
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considering the patient to be a treatment failure. If the patient is a true treatment 
failure, switching to an alternative fi rst-line medication is recommended. 

 For patients who fail to respond to oral steroid-sparing agents, other treatment 
options include rituximab, omalizumab and IVIG. For rituximab, initial studies show a 
benefi t with the oncology protocol: 375 mg/m 2  weekly × 4 weeks. However more evi-
dence for dosing 1 g on days 0 and 14 is emerging with other cutaneous autoimmune 
blistering diseases so this schedule can also be considered [ 67 ]. Omalizumab is dosed 
using a nomogram based on serum IgE and weight and injections are given every 2 or 
4 weeks depending on the dose. IVIG infusions are typically given 2 g/kg/cycle divided 
over several days, every 4 weeks until the disease is no longer active, at which point the 
frequency of the infusions is decreased. Rituximab is the preferred treatment due to 
both being cost effective and more anecdotal reported experience in BP. 

 As the patient enters the end of the consolidation phase, and new lesions have not 
developed in more than 2 weeks and pruritus is under control, the dosage of systemic 
steroids should be tapered by decreasing the dosage by half the previous dose every 2–3 
weeks until reaching a dose of 10 mg/day. At that point, to prevent adrenal crisis, steroids 
should be tapered slowly, decreasing the dose by 1–2.5 mg every 2–3 weeks. Some 
patients may require low-dose prednisone in conjunction with a steroid-sparing agent for 
disease control and doses less than 10 mg/day are reasonable for long-term treatment. 

 The average case of bullous pemphigoid lasts about 5–6 years [ 83 ], although this 
can be highly variable on an individual level. When patients remain symptom free 
for greater than 6 months, it can be reasonable to slowly taper immunosuppressive 
therapy. The development of new blisters or pruritus suggests the disease is still 
active and maintenance dose of immunosuppressive therapy should be continued. 
Periodic monitoring of serum IgG autoantibody titers to BP180 with the help of 
ELISA, if available, can also be helpful to determine if a patient could potentially 
clinically relapse if all medications are discontinued.  

    Future Directions 

 As stated earlier, the treatment of BP is mainly based on case reports and physician 
experience, with only ten previously published randomized control trials. Further 
comparative research is necessary to determine the most appropriate steroid sparing 
agents, taking into account the side effect profi le and possible complications of 
long-term treatment with immunosuppressive medications. Research focused on 
cost-effective treatment is also currently lacking in the literature. Comparing the 
treatment cost of older immunosuppressive medications, associated laboratory 
monitoring and complications to newer, more targeted, and expensive drugs is 
important for making treatment decisions in the changing environment of cost- 
conscious healthcare. Since almost all current therapy still relies on broad-based 
immunosuppression, continued studies aimed at understanding the pathogenesis of 
disease development and progression are essential to the search for better therapy 
and a real “cure” for autoimmune blistering diseases.     
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    Chapter 5   
 Ocular Cicatricial Pemphigoid                     

       Swetha     Dhanireddy     ,     Armin     Maghsoudlou     ,     Janine     M.     Preble     , 
    Malinga     D.     Ratwatte     , and     C.     Stephen     Foster     

    Abstract     Ocular cicatricial pemphigoid is a result of immune dysfunction leading to 
deposition of immunoglobulins and complement at the conjunctival basement mem-
brane zone. This can lead to irreversible scarring. Patients are treated with suitable 
systemic immunomodulatory treatments which are usually individualized to the patient 
depending on the patient’s age, disease stage, and presence of non-ocular symptoms. 
The approach to choosing the proper chemotherapy is through a stepladder algorithm. 
The ultimate goal of therapy is to treat the patient with corticosteroid- sparing systemic 
agent. The focus of this chapter will be the medical treatment strategies available for 
OCP based upon clinical severity, extent and progression of the disease.  

  Keywords     Ocular cicatricial pemphigoid   •   Dapsone   •   Azathioprine   •   Mycophenolate 
mofetil   •   Cyclophosphamide   •   Methotrexate   •   Plasmapheresis   •   Rituximab   • 
  Intravenous Immunoglobulin  

      Introduction 

 Mucous membrane pemphigoid (MMP) encompasses a group of autoimmune 
infl ammatory subepithelial blistering diseases affecting primarily various mucous 
membranes. Ocular complications seen in 60 % of MMP cases, known as ocular 
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cicatricial pemphigoid (OCP), is the second most-commonly involved mucous 
membrane affecting conjunctival tissue [ 1 ,  2 ]. OCP is a rare, vision-threatening 
disorder, affecting approximately 1 in 12,000–1 in 60,000, with an average age of 
65 years. It is more commonly seen in females, with a ratio of 2–3:1 [ 3 ]. 

 OCP is a result of immune dysfunction leading to deposition of immunoglobu-
lins and complement at the conjunctival basement membrane zone (BMZ). The 
most commonly identifi ed immunoreactants are IgG, IgA and C3, deposited in a 
linear fashion unique to OCP [ 4 ]. The disease can initially present unilaterally or 
bilaterally; in patients with unilateral involvement, the other eye is typically affected 
within 2 years [ 4 ,  5 ]. The typical sequence of OCP progression begins with subepi-
thelial fi brosis leading to foreshortening of fornices, followed by the formation of 
symblepharon from palpebral to the bulbar conjunctiva. Later stages of the disease 
present with extensive conjunctival scarring, ankyloblepharon, trichiasis, and disti-
chiasis. The disease also causes loss of goblet cells, along with the occlusion of 
lacrimal and accessory lacrimal glands leading to dry eye and ocular surface pathol-
ogy [ 1 ,  4 ]. Combination of clinical fi ndings and immunohistopathology of biopsied 
conjunctiva leads to the diagnosis of OCP. 

 The First International Consensus on MMP categorized patients into “low-risk” 
and “high-risk” groups based upon the site(s) of involvement. Ocular involvement 
falls into the “high-risk” group, therefore requiring aggressive systemic therapy [ 1 , 
 2 ]. The focus of this chapter will be the medical treatment strategies available for 
OCP based upon clinical severity, extent and progression of the disease.  

    Staging 

 OCP may present as symmetric or asymmetric disease; therefore each eye must be 
graded separately. The Foster classifi cation categorizes OCP into four stages, depend-
ing on clinical features. Stage 1 fi ndings consist of conjunctival infl ammation, mucous 
discharge, small-patched rose bengal-staining conjunctival epithelium, and conjuncti-
val subepithelial fi brosis (Fig.  5.1 ). Stage 2 exhibits foreshortening of the conjunctival 
fornix . Stage 2 is further subdivided (a) through (d) depending on the degree of fornix 
shortening: (a) 0–25 % (b) 25–50 % (c) 50–75 % (d) >75 % fornix shortening (Fig. 
 5.3b ). Stage 3 includes symblepharon formation and is also further subdivided (a) 
through (d) depending on the percentage of horizontal involvement of symblephara, 
(a) 0–25 % (b) 25–50 % (c) 50–75 % (d) >75 % involvement of symblephra (Fig. 
 5.2a,b , and  5.3a . Stage 4 or end-stage OCP is characterized by severe sicca syndrome, 
ocular surface keratinization, and ankyloblepharon [ 4 – 6 ] (Figs.  5.1 ,  5.2 , and  5.3 ).

     OCP is a systemic autoimmune disease as a result of dysregulation of the immune 
system [ 7 ,  8 ]; therefore, the treatment is targeted towards both systemic and local 
immune processes and their subsequent sequelae. The goal of therapy is to abolish 
infl ammation, prevent further cicatrization and promote healing. 

 It is important to emphasize that systemic, not topical treatment is required 
to adequately control OCP. Previous attempts of controlling OCP’s activity with 
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topical corticosteroids, cyclosporine, mitomycin-C, and retinoids have failed. 
Furthermore, although oral prednisone may control ocular infl ammation acutely, it 
does not suffi ce for long-term immunosuppression to control disease activity and 
therefore it is an inappropriate treatment regimen to accomplish sustainable remis-
sion [ 4 ,  5 ,  9 ,  10 ]. 

 Deciding on the most suitable systemic immunomodulatory treatment is 
dependent on the patient’s age, disease stage, and presence of non-ocular symp-
toms. Prior to initiating therapy, the patient should undergo a formal assessment 
of disease stage. Checking the following is crucial to allow for proper drug 
monitoring: baseline renal and liver function tests, and complete blood count 
(CBC). Discussion about various treatment options, potential side effects and 

  Fig. 5.1    ( a ,  b ) External photos of the same patient with biopsy proven OCP, showing extensive 
blepharitis, fornix foreshortening, lash-cornea touch, cicatricial changes to lower eyelid       
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the willingness to commit to frequent follow-up visits is important for patient 
awareness and compliance [ 3 ,  4 ]. Systemic immunosuppressive therapy is 
appropriate in patients with active, progressive OCP (not in end-stage “burned 
out” disease); therapy can prevent further scarring, but cannot reverse previous 
damage [ 4 ]. The approach to choosing the proper chemotherapy is through a 
stepladder algorithm. Patients with mild to  moderate disease are started on the 
least potent therapeutic options and if they fail to respond, continue to prog-
ress or are intolerant to side effects, patients are treated with addition of or 

  Fig. 5.2    ( a ,  b ) External photos of the same patient depicting stage 3 OCP. Patient is currently on 
immunomodulatory therapy, in remission       
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 substitution with more potent therapeutic options. The ultimate goal of therapy 
is to treat the patient with corticosteroid-sparing systemic therapy successfully 
keeping them in steroid-free remission for 2 years. Once the patient has reached 
the 2-year milestone, medication is slowly tapered. During tapering of medica-
tion, close monitoring is continued to observe for relapses [ 4 ]. After discontinu-
ing medication, patients have a 30 % risk of recurrence; therefore, lifelong 
follow- up is recommended [ 5 ,  11 ]. The specifi c immunomodulatory therapies in 
the treatment of OCP are discussed in detail in the following sections.  

  Fig. 5.3    ( a ,  b ) Photos of actively infl amed, rapidly progressing OCP. Patient failed methotrexate 
and is awaiting insurance approval for IV-Ig and rituximab infusions       
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    OCP Stepladder Immunosuppressive Therapy Algorithm 

    

Refractory
IV-Ig plus Rituximab 

Severe (Stage IV)
Second-line medication

Cyclophosphamide plus oral prednisone with taper

Mild – Moderate inflammation (Stage I – III)
First-line medications

Methotrexate*
Azathioprine

Mycophenolate

  

    *Most commonly used fi rst-line medication because of the long track record of its 
application among ocular diseases for over four decades and well-known side effect 
profi le.  

    Tetracycline 

 Tetracyclines were discovered as the natural fermentation product of the soil bac-
terium Streptomyces aureofaciens in 1948 and were chemically purifi ed for the 
fi rst time in 1952 [ 12 ]. They have shown effi cacy on infl ammation, immunomodu-
lation, cell proliferation, angiogenesis, metal chelation, ionophoresis, and bone 
metabolism [ 13 ]. 

 Tetracycline has a direct and indirect anti-infl ammatory effect [ 14 ,  15 ]. 
Tetracycline or minocycline, alone or in combination with nicotinamide, were 
shown to be effective in cicatricial pemphigoid diseases [ 16 ,  17 ]. Kohler et al., in 
1980, showed the synergic anti-neutrophil effect of tetracycline and nicotinamide 
combination in treatment of erythema elevatum diutinum [ 18 ]. Tetracycline 
 (500–2000 mg/day) therapy alone as monotherapy or in combination with nicotin-
amide (500–2500 mg/day) is also effective in treating pemphigoid [ 19 – 21 ]. 
Tetracyclines are usually well-tolerated drugs. Common side effects include cutane-
ous side effects and gastrointestinal upset. Rash, purpura and photosensitivity are 
reported with both minocycline and doxycycline. Dizziness is reported in almost 
10 % of the patients [ 22 ]. 
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 However, tetracycline’s effi cacy to achieve durable remission in OCP has not shown 
encouraging results. Therefore, the use of tetracycline as monotherapy or in combina-
tion with immunosuppressive agents is not administered in the treatment of OCP.  

    Dapsone 

 Dapsone is a sulfone derivative (4–4′ diaminodiphenylsulfone) [ 5 ] with anti- 
bacterial and anti-infl ammatory properties. In the early twentieth century, theories 
on selective toxicity based on the ability of certain dyes to kill microbes developed, 
eventually leading to the discovery of dapsone by Ernest Fourneau and Gladwin 
Buttle [ 23 ]. Dapsone was originally utilized in the treatment of leprosy. Later, in 
1953, Rook et al. reported 11 of 17 patients with bullous pemphigoid responded to 
treatment with sulfapyridine [ 24 ]. Person et al. in 1977 and Foster et al. in 1986 
confi rmed these results, noting the effi cacy of dapsone in treating dermatitis herpeti-
formis and bullous pemphigoid [ 5 ,  25 ]. 

 Dapsone’s applicability in OCP is due to its anti-infl ammatory (immunomodu-
lating) effects [ 26 ]. The anti-infl ammatory mode of action of dapsone is through 
inhibiting the migration of neutrophilic polymorphonuclear leukocytes [ 27 ] and 
suppressing effects on peroxidase enzyme systems present in monocytes, neutro-
phils, eosinophils, and mast cells. However, the specifi c cellular and molecular 
events involved in the anti-infl ammatory effect of dapsone are unknown [ 5 ]. 

 Foster et al. studied the effi cacy of dapsone in patients with OCP, fi nding 88 % 
(14 out of 16) with mild-to-modest infl ammatory activity responded to dapsone. 
Treatment failures in this study were in patients with 3–4+ conjunctival infl amma-
tion prior to therapy [ 5 ] indicating that dapsone is one drug of choice as fi rst line 
therapy in mild to moderate OCP [ 5 ,  26 ]. 

 The initial dose of dapsone employed is 2 mg/kg/day with a maximum dose of 
200 mg/day. Dosage adjustments are based on therapeutic response and drug toler-
ance. Patients are monitored every 4–6 weeks; monitoring parameters include CBC 
emphasized attention on hemoglobin, hematocrit, and reticulocyte count [ 5 ]. 

 The most common potential side effects are hemolysis and methaemoglo-
binemia [ 5 ,  27 ]. Doses greater than 50 mg/day inevitably produce some degree of 
hemolysis, usually well tolerated [ 27 ]. Low-grade hemolysis is acceptable under 
the circumstances of desired therapeutic response and adequate compensation by 
reticulocytosis. However, a progressive drop in hematocrit may require discontinu-
ation [ 5 ,  26 ]. Wetheim et al. reported up to 33 % of patients treated with dapsone 
for OCP with a daily dose of 50 mg twice daily taken orally with clinically signifi -
cant hemolytic anemia and a persistent fall in hemoglobin from baseline [ 26 ]. 
Previously published reports note approximately 10 % of patients with hemolysis 
required  discontinuation of therapy [ 5 ,  28 ]. Glucose-6-phosphate hydrogenase 
defi cient patients are at a higher risk of developing hemolytic anemia when treated 
with dapsone [ 26 ]. 
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 Fern et al. also confi rmed dapsone was effective in treating mild to moderate 
OCP, however, all the patients relapsed after discontinuing therapy [ 27 ]. Foster et al. 
reported 41 % of patients treated with dapsone relapsed within 6 months of discon-
tinuing therapy. Relapsed infl ammation responds to either restarting dapsone or 
starting immunosuppressive agent: azathioprine, 2 mg/kg initial dose [ 5 ,  27 ]. 

 Although dapsone is a relatively safe medication [ 27 ], its primary defi ciencies 
are the high rate of recurrence after discontinuation and its inability to control the 
disease as a monotherapy [ 5 ,  27 ]. Thus, dapsone is not commonly utilized in the 
treatment of OCP.  

    Methotrexate 

 In 1948, methotrexate (MTX) was introduced as an anti-neoplastic agent [ 29 ]. In 
1965, MTX was employed in the treatment of ocular diseases [ 30 ], and since then, 
multiple series have reported its effectiveness in managing ocular infl ammation 
[ 31 – 36 ]. MTX, an anti-metabolite, functions as an immunosuppressive agent 
through lowering cell proliferation, increasing CD95 sensitivity of activated T-cells 
leading to an accelerated rate of T-cell apoptosis, inhibiting enzymes involved in 
purine metabolism and subsequently increasing endogenous adenosine concentra-
tions, and altering cytokine production and humoral responses [ 37 ]. 

 Gangaputra et al. retrospectively studied the outcome of noninfectious ocular 
infl ammation when treated with methotrexate as a single, non-corticosteroid immu-
nosuppressive agent. A total of 639 eyes were assessed, affected by multiple etiolo-
gies of ocular infl ammation and 109 of the included eyes were diagnosed with 
OCP. Results demonstrated 39.5 % of patients with OCP reached complete suppres-
sion of infl ammation sustained for ≥28 days within 6 months of treatment. 
Furthermore, 65 % of the patients with complete control of OCP continued to 
improve between 6 and 12 months of therapy and reached complete control of 
infl ammation by 12 months of MTX therapy. Corticosteroid-sparing success defi ned 
as completely inactive infl ammation at ≥2 visits spanning ≥28 days after tapering 
oral prednisone dose to ≤10 mg/day was observed in 36.5 % of patients with OCP 
within 6 months of treatment. Moreover, corticosteroid-sparing success continued 
to improve to 66.9 % within 12 months of treatment. Durable control of infl amma-
tion after tapering oral prednisone to ≤5 mg/day was achieved in 60.7 % of patients 
with OCP [ 38 ]. 

 MTX is indicated for mild to moderate OCP; it is administered as one of the fi rst- 
line medications. Although MTX is available in oral, subcutaneous (SC) and intra-
venous routes, it is initially employed orally and at once a week dosage, which 
reduces the potential risk of occult side effects [ 4 ,  39 ]. Patients are observed closely, 
monitoring CBC, renal panel, and liver function testing every 6 weeks. MTX is 
initiated at a dose of 15 mg once a week and increased according to the patients’ 
response and tolerability to treatment, with maximum dose of 40 mg weekly. Folic 
acid is administered concomitantly at a dose of 1 mg daily. 
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 Patients may develop side effects within the fi rst year of therapy. Gangaputra 
et al. reported up to 18 % of patients discontinued MTX due to side effects within 
the fi rst year [ 38 ]. The commonly reported side effects are fatigue, GI related: nau-
sea, vomiting and anorexia, and transaminitis [ 1 ,  4 ,  32 ,  34 ,  38 ,  40 ]. Switching to 
subcutaneous administration may alleviate gastrointestinal side effect. Other poten-
tial side effects include cytopenia, stomatitis [ 41 – 44 ], and pneumonitis [ 1 ,  45 – 48 ]. 
Serious and rare adverse effects are bone marrow suppression (0.02 cases/person-
year), liver cirrhosis (0.002 cases/person-year), and malignancy [ 1 ,  38 ,  49 ]. 
Miserocchi et al. reviewed treatment related side effects in 61 patients with MMP 
and concluded that MTX exhibited the fewest number of adverse effects, as com-
pared to azathioprine, cyclophosphamide, and dapsone [ 50 ]. Baker et al. had similar 
fi ndings, stating that within the fi rst year of therapy, the portion of patients discon-
tinuing treatment because of side effects was the same among MTX and mycophe-
nolate mofetil (0.09) and signifi cantly higher for azathioprine (0.24) [ 51 ]. MTX is a 
non-dose dependent teratogen, exposure leading to miscarriages and fetal malfor-
mations [ 52 ,  53 ]. Therefore, prior to initiating therapy, proper birth control mea-
sures should be discussed and recommended, and substitution of therapy should 
occur ≥3 months before attempting conception [ 38 ]. 

 Overall, systemic use of MTX therapy for ocular infl ammation is moderately 
effective in adequately controlling infl ammation and decreasing dependency on cor-
ticosteroids MTX is tolerated relatively well and carries low risk of serious side 
effects when patients are closely monitored [ 38 ].  

    Azathioprine 

 In 1957, George Herbert Hitching and Gertrude Elion developed an anti-metabolite 
medication, azathioprine (Imuran®), which interferes with DNA and RNA synthe-
sis [ 54 ], thus acting as an immunosuppressive drug. The fi rst usage of azathioprine 
was in combination with glucocorticoids to immune suppress post kidney allotrans-
plantation recipients [ 54 – 59 ]. 

 Azathioprine’s fi rst use in the treatment of OCP came after a study by Dantzig in 
1974, publishing results of azathioprine in the treatment of OCP [ 9 ]. The effi cacy of 
azathioprine in treating OCP was further confi rmed by Dave et al., who reported 
success in the treatment of four patients with mucous membrane pemphigoid with 
ocular involvement [ 60 ]. Currently, azathioprine holds the US Food and Drug 
Administration approval for the treatment of rheumatoid arthritis [ 61 ], organ trans-
plantation [ 62 ] and various dermatologic [ 63 ], gastrointestinal [ 64 ] and rheumato-
logic diseases [ 65 ]. Azathioprine’s pertinence among ophthalmalmic diseases is 
preventing corneal graft rejections and treating non-infectious ocular infl ammatory 
conditions. 

 Pasadhika et al. evaluated outcomes of ocular infl ammation patients managed 
on azathioprine as the sole immunosuppressive agent. One hundred forty-fi ve 
patients were included in the data analysis and of the 145 patients, 33 patients 
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(23 %) had MMP. Each patient was followed from the initiation of azathioprine 
until therapy was discontinued. Treatment success was evaluated by the time-to-
successful tapering of prednisone to ≤10 mg, ≤5 mg, and 0 mg daily while main-
taining control of infl ammation over at least two visits spanning at least 28 days. 
Approximately 43 % of MMP patients had control of their ocular infl ammation 
within 6 months of treatment. Corticosteroid-sparing success by 6 months was 
second highest in MMP (39 %). Patients with intermediate uveitis and mucous 
membrane pemphigoid (MMP) were most likely to achieve both control of 
infl ammation and corticosteroid-tapering success compared to other ocular 
infl ammatory sites involved in this study [ 54 ]. 

 Azathioprine is one of the fi rst-line medications in treating OCP. The recom-
mended dose based on TPMT levels up to 3 mg/kg/day, as the maximum dose [ 4 ]. 
The most common adverse effects leading to discontinuation of azathioprine are 
gastrointestinal upset, followed by bone marrow suppression, elevated liver 
enzymes, infection, allergic reaction and arthralgia [ 4 ,  54 ]. Pasadhika et al. esti-
mated 24 % of patients would discontinue azathioprine due to side effects within 1 
year [ 54 ]. Its main advantages are a lower cost compared to most alternative agents 
and some evidence of safety during pregnancy [ 66 ,  67 ] .  Also, this medication has 
been used for ocular infl ammatory diseases for the past forty decades, thus unknown 
long-term toxicities of therapy are less likely [ 54 ]. Similar to MTX monitoring, 
patients are evaluated every 6 weeks, each time with a complete examination and 
blood work to assess CBC with differential, aspartate transaminase, alanine trans-
aminase, blood urea nitrogen (BUN) and creatinine.  

    Mycophenolate Mofetil 

 Mycophenolate mofetil (MMF; CellCept®) was originally introduced in the 1950s 
as an antifungal medication and in the process was discovered to have antineoplastic 
and immunosuppressive properties [ 68 ]. In 1995, the U.S. Food and Drug 
Administration approved MMF as an immunosuppressive agent to reduce acute 
renal graft rejection and prolonging renal graft survival [ 69 ]. Since then, it has been 
utilized as a corticosteroid-sparing therapy for solid organ transplant rejection and 
multiple autoimmune diseases and systemic disorders [ 70 – 76 ]. Ocular application 
of MMF was fi rst conducted in rats with experimental autoimmune uveitis showing 
encouraging results [ 77 ] and then preliminary studies were performed in humans 
with OCP [ 70 ]. Results revealed MMF to be effective in 9 of 10 eyes (fi ve patients) 
during 1-year follow-up. 

 MMF is a morpholinoethyl ester of mycophenolic acid, with an immunosuppres-
sive action by reversible inhibition of inosine-5′ monophosphate dehydrogenase in 
the de novo pathway of purine synthesis without affecting the salvage pathway of 
purine synthesis. Therefore, MMF selectively inhibits T- and B- lymphocyte 
 replication [ 78 ,  79 ] and may be the reason for fewer side effects compared to other 
antimetabolites [ 75 ,  78 ]. 
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 Thorne et al. retrospectively evaluated treatment outcomes of MMF in 84 patients 
with various infl ammatory eye diseases, 11 % of these patients were diagnosed with 
OCP. Treatment success was based on ability to control ocular infl ammation and 
taper oral prednisone to ≤10 mg daily. Treatment success was achieved in 82 % of 
the patients with median time of 3.5 months with majority of the patients reaching 
this goal in the fi rst 6 months of treatment. Of the patients to reach treatment suc-
cess, 70 % were able to taper to ≤5 mg oral prednisone daily successfully, and 40 % 
were able to discontinue oral prednisone without relapse of their disease. The rate 
of treatment success among patients who previously had not received IMT was 0.27 
per person-month with median time to treatment success of 2.4 months. The rate of 
treatment success among patients who received IMT previously was 0.09 per 
person- month with median time to treatment success of 4.7 months. Even then, 
treatment success was >60 % among patients previously treated with IMT. In con-
clusion, MMF is not only an effective corticosteroid-sparing agent to treat OCP but 
also among patients resistant to other IMTs [ 80 ]. 

 Doycheva et al. were the fi rst to report long-term effi cacy and tolerability of 
MMF in the therapy of OCP. The study consisted of retrospectively assessing 19 
eyes with OCP diagnosis that were treated with MMF with follow-up of at least 4 
years. At the time of MMF treatment initiation, 17 of 19 eyes (89 %) had active 
infl ammation. During the therapy, 11 eyes (58 %) had complete resolution of infl am-
mation and 8 eyes (11 %) had mild infl ammation. Rate of relapse was 0.09 per 
patient-year with a mean time of 42 months after the initiation of MMP. Also during 
treatment, progression of conjunctival cicatrization was prevented in 9 eyes (47 %), 
mild progression of cicatrization was reported in 8 eyes (42 %) and conjunctival 
cicatrization progressed to stage IV in 2 eyes (11 %). Overall, the results from this 
study suggest MMF is an adequate immunosuppressive agent with the capacity to 
maintain long-term infl ammatory control and recommending it as fi rst-line therapy 
for patients with OCP [ 81 ]. 

 Nottage et al. retrospectively studied the outcomes of infl ammatory control and 
rate of discontinuation of MMF in the treatment of OCP. The study consisted of 23 
OCP patients that were treated with MMF. All of the patients had disease process of 
Foster stage 2 or greater. Eight out of the 23 patients (34.8 %) had failed IMT previ-
ously. Fifteen of the 23 patients (65.2 %) were treated with MMF as initial therapy. 
Overall, 19 patients achieved control of infl ammation, and 16 out of the 19 patients 
(82.4 %) were treated with MMF as monotherapy. Of all the patients who achieved 
infl ammatory suppression (19 patients), 3.27 months was the median length of time 
to disease control. The patients who had failed IMT previously, 4.10 months was the 
median length of time to disease control and 3.85 months for those who were IMT 
naïve prior to starting MMF. In 5 of the total 23 patients, MMF was discontinued 
due to response failure (4 patients) and allergic reaction (1 patient). Based on these 
observations, MMF was concluded to be an appropriate monotherapy and initial 
systemic immunosuppressive agent for controlling active OCP [ 82 ]. 

 Side effect profi le of MMF is found to be minimal and overall well tolerated [ 68 , 
 70 ,  80 ,  83 – 86 ]. Nottage et al. observed 3 out of 23 patients to have developed side 
effects. One of the three patients (4.3 %) developed a rash leading to cessation of 
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MMF. Another patient had mild thrombocytopenia, which resolved with a decrease 
in MMF dose. Third patient had hypokalemia, myalgia, insomnia, and anorexia, 
which also resolved with lowering the dose and switching to mycophenolate sodium 
[ 82 ]. Saw et al. and Doycheva et al. both reported mild and transient side effects of 
MMF while evaluating the effectiveness and toxicity of different IMT in OCP man-
agement [ 81 ,  84 ]. Saw et al. went on to conclude MMF having the lowest risk of 
side effects when compared to other IMT [ 84 ]. The most common potential side 
effects observed with the use of MMF are gastrointestinal upset (diarrhea, vomit-
ing), increased liver enzymes, and fatigue [ 68 ,  71 ,  80 ,  81 ] which are typically 
reversible and resolve with dose reduction. MMF has not been associated with caus-
ing any major organ toxicity, infection or malignancy [ 71 ,  81 ,  82 ]. 

 MMF is employed as an orally administered medication, initially at a dose of 
500 mg twice a day and titrated depending on disease control and tolerability with 
a maximum dose of 3 g/day. Similar to other IMT monitoring, patients are evaluated 
every 6 weeks and blood work is obtained to assess CBC with differential, renal 
panel, and liver function testing. The most appropriate application of MMF is to 
utilize it as a corticosteroid-sparing, fi rst-line, monotherapy or as an adjunctive 
immunosuppressive agent for active OCP [ 68 ,  70 ,  80 – 82 ,  87 ].  

    Cyclophosphamide 

 Cyclophosphamide (Cytoxan®), a nitrogen mustard derived alkylating agent, became 
the eighth cytotoxic anticancer medication to be approved by the United States Food 
and Drug Administration [ 88 ,  89 ]. The fi rst use of cyclophosphamide in ocular condi-
tions was in 1952 to treat idiopathic uveitis [ 90 ] and since then it has been used to treat 
various ocular infl ammatory diseases [ 91 ,  92 ]. Cyclophosphamide generates immuno-
modulatory effects on rapidly proliferating cells, by alkylating nucleophilic groups on 
DNA bases leading to cross-linking of DNA bases, abnormal base pairing, or DNA 
strand breakage. The end result is damage to cells undergoing mitosis and conse-
quently suppression of lymphocyte function (B cells more than T cells) [ 1 ,  92 ,  93 ]. 

 Pujari et al. assessed the outcomes of cyclophosphamide therapy as a single 
immunosuppressive agent during follow-up, with or without local or systemic cor-
ticosteroids and non-steroidal anti-infl ammatory drugs (NSAIDs), for treating non- 
infectious ocular infl ammation. Of the 215 patients in this study, 45.6 % had OCP, 
being the most common diagnosis in affected eyes. Results revealed that within 6 
months, 43 % of patients with OCP had complete control of infl ammation, sus-
tained over at least two visits spanning at least 28 days. Success continued to 
improve, complete inactivity was observed in 68.7 % patients with OCP by 12 
months. Disease remission leading to discontinuation of the medication occurred at 
the rate of 0.32/person-year and 63.1 % of patients achieved remission at or prior to 
2 years [ 92 ]. Overall, cyclophosphamide achieved benefi cial effects with sustained 
control of infl ammation among non-infectious ocular infl ammatory cases in 49 and 
76 % by 6 and 12 months respectively [ 92 ]. 
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 Elder et al. conducted a prospective study among 19 eyes of ten patients diag-
nosed with either severe OCP or marked OCP who previously failed other systemic 
immunosuppressive therapy. They were treated with cyclophosphamide and short- 
term high dose oral prednisolone. All patients were treated with oral cyclophospha-
mide at an initial dose of 1.5–2.0 mg/kg/day and oral prednisolone 60 mg/day or 
80 mg/day and other oral immunosuppressive agents were discontinued. All but one 
patient were treated with cyclophosphamide for longer than 6 months. The reason 
for discontinuing treatment in one patient was due to unpleasant feelings of being 
distant from the world, ‘like being on [recreational] drugs’. The goal lymphocyte 
count was 0.5–1.0 × 10 9 /l, which was accomplished on a maintenance dose ranging 
from 50 to 150 mg/day. When clinical response was observed, prednisolone was 
reduced and when ocular and systemic features were clinically stable, prednisolone 
was stopped completely. The duration of prednisolone ranged from 4 to 8 months. 
The results of this study revealed ocular infl ammation resolved in 15 eyes in a mean 
time of 2.4 months. During this study two eyes perforated; one from acute microbial 
keratitis and the other from progressive corneal thinning. Throughout the study, 
systemic infections requiring antibiotics did not develop in any of the patients. 
Progressive cicatrization was observed in 21 % of infl amed eyes (4 out of 19 eyes). 
Overall, these results suggest cyclophosphamide plus short term high dose oral 
prednisolone effectively controls severe ocular infl ammation seen in OCP, although 
progression of ocular cicatrization might be inevitable in some cases [ 89 ]. Mondino 
et al. [ 10 ,  94 ] and Foster et al. [ 5 ,  95 ] reported fi ndings confi rming Elder et al.’s 
work, describing oral cyclophosphamide and short-term high dose prednisolone to 
be the most reasonable therapeutic regimen for adequate control of ocular infl am-
mation and prevention of cicatrization among OCP patients. 

 Intravenously (IV) administered cyclophosphamide is used for rapid ocular 
infl ammatory arrest, specifi cally prior to ocular surface surgery. High dose oral 
prednisone is also initiated simultaneously; dosed 1 mg/kg/day with a maximum 
dose of 60 mg/day and tapered weekly. Infl ammation that has failed to respond to 
less potent immunomodulatory therapy is also treated with pulse IV cyclophospha-
mide therapy [ 96 ,  97 ]. IV cyclophosphamide is dosed at 1 g/m 2  body surface area 
every 2 weeks. The dose is adjusted depending on the patients’ response and toler-
ability to treatment, and white blood count (WBC) with an optimal range of 3.0 
×10 3 /μL to 4.5 ×10 3 /μL. Oral dosing given in 100–150 mg/day range (“full” doses) 
appear more likely to succeed (controlling infl ammation compared to doses of 
<100 mg but more likely to lead to dose-limiting toxicity) than lower doses [ 92 ]. 
Good hydration is encouraged, 8–10 cups of non-caffeinated fl uid daily to prevent 
bladder toxicity especially with oral cyclophosphamide and hydration is supple-
mented with infusions for IV cyclophosphamide [ 91 ]. 

 Careful consideration is exercised before starting cyclophosphamide; it is 
reserved for vision-threatening ocular diseases which have previously failed less 
potent immunomodulatory therapy or non-infectious ocular infl ammatory cases 
associated with systemic disease. After treatment with cyclophosphamide, a higher 
rate of medication-free remission has been reported compared to methotrexate [ 38 ], 
azathioprine [ 54 ], mycophenolate mofetil [ 83 ] and cyclosporine [ 98 ]. However, 
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given the side effect profi le of the medication, diligent monitoring by an ophthal-
mologist and commitment to compliance by the patient are fundamental to achieve 
optimal results. 

 Pujari et al. found that the most common side effects leading to discontinuation 
of cyclophosphamide are leukopenia and cystitis/blood in the urine, seen in 18.1 
and 7.7 % respectively within the fi rst year of therapy. The most common opportu-
nistic infection leading to discontinuation is  Pneumocystis carinii , reported in 3.0 % 
of the patients in the fi rst year [ 92 ]. Cyclophosphamide increases the risk of malig-
nancy, especially bladder carcinoma [ 9 ,  89 ,  99 ] and increases overall cancer mortal-
ity [ 49 ,  100 – 103 ]. Therefore, the use of cylcophosphamide is limited to 1 year due 
to the increased risk of developing cancer [ 91 ]. Also, it crosses the placental blood 
barrier and is excreted in breast milk, thus is classifi ed as a teratogenic medication 
and contraindicated if a patient is breastfeeding [ 104 ,  105 ]. Although the potential 
side effects of cyclophosphamide are greater than alternative immunosuppressive 
agents, its application should not be deferred or delayed under appropriate circum-
stances when this medication is indicated given its success rates of remission and 
vision-saving capacity [ 92 ]. 

 Close monitoring is especially emphasized with the use of cyclophosphamide. 
CBC with differential is required every other week for IV cyclophosphamide to 
ensure the WBC is within the optimal range. For both IV and oral cyclophospha-
mide, monitoring CBC, renal panel, liver function enzymes, and urine analysis 
every 6 weeks is endorsed. Being that cyclophosphamide is recommended to be 
employed for no longer than 1 year, patients are transitioned to other IMT (i.e., 
MTX, azathioprine, mycophenolate) to achieve 2 full years of corticosteroid-free 
remission.  

    Plasmapheresis 

 Plasmapheresis refers to extracorporeal separation of blood components resulting in 
fi ltered plasma. Methods used in plasmapheresis to achieve fi ltered plasma are cen-
trifugation, double fi ltration plasmapheresis (DFPF) and a combination of both 
techniques [ 106 ,  107 ]. It has been proven to be effective in the variety of the dis-
eases, especially in those in which circulating antibodies are the main pathogenesis 
factor. Clinical indications are broad and include more than 60 diseases [ 108 ]. 
Although there is no formal recommendation in using plasmapheresis in treatment 
of bolus pemphigoid, several reports advocated its benefi cial application in con-
junction with immunosuppressive therapy in controlling severe or refractory cases, 
specifi cally with persistent ocular involvement [ 109 – 112 ]. 

 Clinical indications of plasmapheresis in mucus membrane pemphigoid include 
rapid control of severe active disease when corticosteroids and immunosuppressive 
dosage reduction is needed, especially in patients with multiple comorbidities such 
as diabetes, or when above treatments are contraindicated and in resistant drug ther-
apy diseases [ 113 ,  114 ]. 
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 The most effective method is 40–60 ml/kg plasma exchanges as often as every 
other day. In each cycle, fi ve to ten plasma exchanges usually are performed. 
Automated centrifuge-based technology is the simplest, easiest and most used tech-
nique in the U.S. [ 115 ]. However, due to subsequent FFP or human albumin infusion, 
the risk of disease contraction such as hepatitis and AIDS is present. Other adverse 
complications include allergic reaction with fever, chills, hypotension and procedure 
complications including vein puncture, thrombosis and pneumothorax [ 116 ]. 

 To avoid rebound phenomena, plasmapheresis should be accompanied by an 
immunosuppressive therapy. Turner et al. reported complete remission in four out of 
seven patients with pemphigus vulgaris with fi ve series of plasma exchanges over 
an average of 8 days. In all cases, intravenous cyclophosphamide was administered 
immediately after plasmapheresis to prevent rebound fl are [ 117 ]. There are also two 
reports on combination apheresis and cyclophosphamide in patients with mucus 
membrane pemphigoid [ 118 ,  119 ] .  Hashimoto reported a 73-year-old man with 
anti-epiligrin cicatricial pemphigoid and ocular lesions resistant to conventional 
therapy successfully controlled with plasmapheresis. These cases suggested a pos-
sible role of plasma exchange treatment of otherwise refractory cases. 

 However, clinical trials evaluating plasmapheresis’ effi cacy among OCP patients 
are absent. The current data available is based on case reports or its effectiveness in 
other autoimmune diseases. Therefore, given the life threatening side effect profi le 
and lack of evidence of its effi cacy in OCP, plasmapheresis is not a recommended 
therapy to treat OCP.  

    Intravenous Immunoglobulins and Rituximab 

 Intravenous immunoglobulins’ (IV-Ig) applicability among ocular autoimmune dis-
eases originates from its effi cacy in re-regulation of the immune system through, 
among other mechanisms, idiotypic anti-idiotypic regulatory network manipula-
tions. IV-Igs are retrieved from pooled human plasma from multiple donors [ 120 ]. 
The precise mechanism of action of IV-Ig as an anti-infl ammatory and immuno-
modulating agent is yet to be elucidated. However, some of the proposed effects it 
has on the immune system are the following: (1) modulation and blockage of Fc 
receptors on the surface of macrophages; (2) modulation of the complement system; 
(3) reduction in titers of pathogenic autoantibody; (4) induction or suppression of 
the production of cytokines; (5) neutralization of toxins; (6) modulation of cell pro-
liferation, apoptosis, and demyelination; (7) alteration in sensitivity to corticoste-
roids [ 121 – 123 ]. 

 Systemic immunosuppressive therapy is the mainstay treatment for 
OCP. Nonetheless, multiple studies have shown some cases progressing while 
treated with IMT [ 50 ,  95 ,  124 ,  125 ] and a risk of advancing to end-stage OCP [ 126 ]. 
Therefore, when conventional approach fails to adequately control disease activity, 
achieve clinical remission or is intolerable to IMT side effects, IV-Ig is an appropri-
ate alternative treatment option. 
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 Foster et al. in a preliminary, uncontrolled study were the first to assess the 
safety and effectiveness of IV-Ig for treating OCP among ten patients, who 
were otherwise resistant to conventional IMT. IV-Ig infusions were adminis-
tered at a dose of 2–3 g/kg/cycle, divided over 3 days and repeated every 2–6 
weeks. The duration of therapy ranged from 16 to 23 months (mean of 
19.3 months) without medication induced side effects. Results revealed termi-
nation of clinical progression and resolution of chronic conjunctivitis in all of 
the ten patients [ 127 ]. 

 Letko et al. evaluated the clinical outcomes of IV-Ig therapy to conventional 
IMT among patients with OCP. Patients were enrolled in the study when ocular 
involvement of MMP was noted and confi rmed by biopsy. At the time of enroll-
ment into this study, all patients were diagnosed with stage 2 OCP. They were 
placed into two groups, group A and group B, each consisted of eight patients. 
Both of these groups were studied at the same time. Group A patients were treated 
with IV-Ig as monotherapy while group B patients were treated with conventional 
IMT or in combination with systemic corticosteroids. All of the patients were fol-
lowed for a minimum of 18 months after diagnosis of OCP. The mean length of 
therapy was 24 months (range 16–30) for group A and 45 months (range 21–90) 
for group B. The median time from initiation of therapy to achieving clinical 
remission was 4 and 8.5 months in group A and B, respectively, with a statistically 
signifi cant difference (P < 0.01). Recurrence of ocular infl ammation was not 
observed in any of the patients in group A. On the other hand, in group B, recur-
rence was noted in fi ve patients. All of the eight patients in group A, at the last 
follow up visit, revealed no progression of their ocular infl ammation and both 
eyes in each patient were quiescent. On the contrary, at the last follow up visit, 
four of the eight patients in group B progressed from stage 2 to stage 3 and some 
level of conjunctival infl ammation was observed in fi ve patients. The fi ndings of 
this study demonstrate encouraging outcomes for IV-Ig application to halt disease 
progression and achieve remission, making it a favorable alternative to conven-
tional IMT among patients with OCP [ 126 ]. 

 Sami et al. studied 15 patients with severe MMP refractory to systemic cortico-
steroids and IMT who then were treated with IV-Ig therapy. These patients’ quality 
of life during this study was evaluated: fi rst, before starting IV-Ig therapy, and sec-
ond, at the last visit. A numeric scoring system was used, assigning a score based on 
the symptoms of the disease and the side effects of treatment affecting their life-
style. The scoring system was as follows: (1), poor; (2), unsatisfactory; (3), livable; 
(4), reasonably good; (5), high quality of life. Among the 15 patients, the average 
score at the last visit was 4.7 [ 128 ]. 

 RTX is a monoclonal antibody against CD20 protein, mainly targeting B-cells 
[ 129 ]. Combination treatment regimen with rituximab (RTX) plus IV-Ig is an 
effective modality to treat OCP, stage 3 or 4, moderate to severe infl ammation, 
rapidly progressive, or recalcitrant to conventional IMT. Foster et al. conducted a 
preliminary report studying the effi cacy and safety of combination therapy of 
RTX and IV-Ig compared to other IMT among OCP patients. A total of 12 OCP 
patients were evaluated. Six patients were in study group and six patients were in 
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control group. The study group patients received RTX plus IV-Ig while control 
group received more aggressive IMT but not RTX and IV-Ig. Prior to each infu-
sion, complete blood count and complete metabolic profi le were checked. Dosing 
for IV-Ig was 2 g/kg divided over three consecutive days and this is repeated at a 
monthly interval. Rituximab dosing is 375 mg/m 2  body surface area once a week 
for 8 weeks and then switched to once a month interval. The average follow up 
was 57.5 and 55.5 months in the control group and the study group, respectively. 
Results showed all patients in the study group did not have progression of their 
OCP and visual acuity was stable. Patients in the control group all had progres-
sion of their OCP and deterioration of their vision. Immediate or delayed side 
effects were not observed in any of the patients in the study group. Employing 
combination regimen of RTX and IV-Ig successfully arrested progression of the 
disease and as a result restored the patients’ quality of life [ 129 ]. The combina-
tion therapy of IV-Ig plus rituximab has shown to be very effective in attaining 
durable remission. Therefore, this combination therapy is favored for refractory 
cases of OCP. 

 Prior to the study conducted by Foster et al., reports of RTX application in treat-
ing OCP were based on case reports. Ross et al. reported a patient with severe OCP 
who failed oral prednisone, dapsone, and cyclophosphamide but showed response 
to RTX infusions. However, adjuvant therapy with oral prednisone and MMF was 
required to achieve remission [ 130 ]. Schumann et al. described a patient with OCP 
who was unresponsive to dapsone and cyclophosphamide who then showed positive 
outcomes after receiving four RTX infusions [ 131 ]. Concomitant therapy was 
administered in this patient with intravenous and oral corticosteroids. Schmidt et al. 
observed partial response in a MMP patient after four infusions of RTX with accom-
panying therapy of pulse dexamethasone and cyclophosphamide therapy. When 
RTX is utilized as monotherapy or in combination with other immunosuppressive 
therapy, the primary concern is a high risk of systemic infections potentially leading 
to lethal septicemia [ 132 ,  133 ]. Employing RTX in combination with IV-Ig, an 
immunomodulating agent without immunosuppressing, as adjuvant therapy, has 
shown to be an appropriate and safe therapeutic regimen under indicated circum-
stances. The study conducted by Foster et al. reported no deaths or infections in any 
of the patients treated with RTX.  

    Conclusions and Future Directions 

 The treatment of OCP has certainly evolved over several decades when ophthal-
mologists have encountered refractory disease. The majority of patients will ini-
tially require conventional immune suppression for control of their OCP. However, 
biologic treatments are more target specifi c, and treatments such as rituximab and 
IVIg have the potential to improve clinical outcomes and quality of life. These 
results could provide a basis for the earlier usage of targeted therapies in the treat-
ment algorithm of OCP.     
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    Chapter 6   
 Mucous Membrane Pemphigoid                     

       Lawrence     S.     Chan      ,     Young     Kwak     , and     Naveed     Sami     

    Abstract     Mucous membrane pemphigoid (MMP) is a term categorizing a group of 
autoimmune sub-epithelial blistering diseases affecting primarily mucous mem-
brane areas. These diseases mainly affect one or more mucous membranes, and can 
also affect the skin in a minor fashion. The common features that defi ne this group 
of diseases are: (1). Mucous membranes are the predominantly affected areas; (2). 
Pathology of the lesional epithelium demonstrates a sub-epithelial blister; (3). 
Immunopathology of the peri-lesional epithelium shows linear deposition of immu-
noglobulin and/or complement component (C3) at the epithelial basement mem-
brane. The therapeutic strategy should be based on both the progressiveness of the 
disease and the specifi c mucous membranes affected. Systemic treatments currently 
available for physicians to employ include dapsone, corticosteroids, immunosup-
pressives, intravenous immunoglobulin, and, most recently, biologics such as ritux-
imab, an anti-CD20 monoclonal antibody to mature B cells.  

  Keywords     Mucous membrane   •   Antibody   •   Antigen   •   Basement membrane   • 
  Immunosuppressives   •   Corticosteroid   •   Dapsone   •   Azathioprine   •   Mycophenolate 
mofetil   •   Rituximab  

      Nomenclature 

 Despite a recently published consensus statement on the terminology of this group 
of diseases [ 1 ], several other terms are still being used in the literature. Some authors 
continue to utilize the term “cicatricial pemphigoid” rather than “mucous mem-
brane pemphigoid” (MMP) [ 2 ]. Others employ various terms such as “benign 
mucous membrane pemphigoid” or “ocular pemphigoid”. Thus, some clarifi cation 
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still seems necessary in this regard. In a meeting leading to the fi rst international 
consensus statement on MMP, the rationale of the consenting parties favored the 
term “MMP” over “cicatricial pemphigoid.” This was based on the facts that 
although cicatricial (scarring) manifestation is a common clinical feature for this 
group of diseases, it is not a feature present in all affected patients. For example, 
MMP patients with clinical disease occurring only in the oral mucous membranes 
usually do not result in a dysfunctional scarring process [ 1 ]. Furthermore, the con-
senting parties agreed to drop the modifying word, “benign,” because disease pro-
cesses involving the ocular, laryngeal, esophageal, or genital mucosae tend to be 
aggressive in nature, and can lead to signifi cant scar formation. The loss of function 
in major organs can result in complications such as blindness, or strictures of the 
larynx, esophagus, or genital orifi ce. These sequellae, therefore, could not be con-
sidered as a benign outcome of the disease [ 1 ]. Hence, the modifi er does not appear 
to be appropriate in those circumstances. Moreover, disease processes initially 
affecting one organ could later impact other organs in the same patient. Therefore, 
it does not seem appropriate to name a disease in a manner restricted to a single 
organ. Based on those logics, the consenting parties decided to promote the inclu-
sive term, “MMP,” for this group of diseases [ 1 ].  

    Clinical Presentation 

 Since this group of diseases can affect an individual patient on one or more mucous 
membrane areas, there is no single typical clinical presentation for MMP. Rather, 
the disease, if affecting a given mucosal area, can exhibit certain “typical” mor-
phologies. In the following, these morphological presentations are described and 
displayed to demonstrate the points. Although this group of diseases tends to pri-
marily affect adults in their 50s and 60s, childhood onset has been infrequently 
reported in the literature [ 3 ]. MMP should be distinguished from other forms of 
autoimmune sub-epidermal blistering skin diseases that can also affect the mucous 
membranes. These include lichen planus, paraneoplastic pemphigus, Stevens- 
Johnson syndrome, erythema multiforme, linear IgA bullous dermatosis, epider-
molysis bullosa acquisita, bullous pemphigoid, and two other newly characterized 
bullous dermatoses on a clinical, histological, and immunological basis [ 1 ]. 

    Skin Lesions 

 In addition to the major involvement of mucous membranes, patients affl icted by 
MMP may or may not have minor skin lesions. When present, these lesions could 
be blisters, erosions, or a combination of both. While any area of the body can be 
affected, it is more commonly observed on the upper trunk and head. With treat-
ment, skin lesions tend to respond to medication and resolve more rapidly than 
those lesions on mucous membranes. Residual scarring tends to be a characteristic 
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feature that can distinguish MMP from other autoimmune blistering diseases such 
as bullous pemphigoid and pemphigus. The histopathology of a skin lesion would 
be expected to be similar to that of a mucosal lesion.  

    Oral Lesions 

 The oral mucosa is the most commonly affected mucosal surface in MMP [ 1 ]. 
Lesions generally manifest as erythematous patches, erosions, pseudomembrane- 
covered erosions, and rarely blisters. The common locations of lesions are the palate 
and attached gingivae, but the mucous membranes of the tongue, buccal area, and 
labial area can also be involved (Fig.  6.1a–c ). Scarring in the oral cavity, however, 
is rare.

a b

d

e

c

  Fig. 6.1    Clinical morphology of MMP. ( a ) Infl ammation of attached gingival; ( b ) Involvement of 
buccal mucosa; ( c ) Erosion of dorsal tongue; ( d ) Ocular infl ammation and symblepharon; ( e ) 
Ocular ankyloblepharon       
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       Ocular Lesions 

 Ocular involvement represents the second most common mucosal surface involved in 
MMP [ 1 ]. Ocular disease starts with infl ammation and erosions on the lower bulbar 
conjunctiva, and blisters are not commonly observed. As infl ammation continues, this 
process leads to symblepharon formation (Fig.  6.1d, e ), and results in shortening of 
the fornix and in-turning of the eyelashes (entropion). Entropion defects cause irrita-
tion to the cornea, leading to corneal neovascularization, corneal opacifi cation (scar-
ring), and eventually blindness. Sometimes, fusion of the medial or lateral corners of 
the eye can occur, causing ankyloblepharon formation. Ocular involvement and dis-
ease staging have been discussed in a separate chapter on the treatment of ocular 
pemphigoid.  

    Genital Lesions 

 Although involvement of MMP on genital mucosae is not commonly observed, it 
can be very symptomatic in patients. The individual lesional morphology is very 
similar to that observed in the oral mucosa, and includes infl ammation, blisters, ero-
sions, and erythematous patches. However, if not treated at the onset of disease or 
treated insuffi ciently, the end result of genital mucosal lesions could involve signifi -
cant stricturing of the genital orifi ce, and severe impairment of a patient’s normal 
functions of urination and sexual activities.  

    Other Mucosal Lesions 

 Rarely, MMP involves the esophageal, laryngeal, and anal mucosae. Dysphagia, 
hoarseness, and painful defecation are the symptoms and signs which alert physi-
cians for possible involvement of these sites. To fully identify the lesions, most 
cases require endoscopic examination. The individual lesional morphology in these 
areas is not different from those observed in the oral mucosa. As is the case with the 
genital mucosa, suffi cient treatment needs to be provided in a timely manner to 
prevent dysfunctional scarring from stricture formation.   

    Diagnostic Methods 

 Mucous membranes are common areas of involvement in multiple autoimmune blister-
ing diseases that can mimic MMP. For example, the oral mucosa is affected in 70 % of 
pemphigus vulgaris (PV), and one study reported that more than 50 % of PV presents 
with the oral cavity as the primary site of involvement [ 4 ]. PV can also involve other 

L.S. Chan et al.



103

similar mucosal surfaces as MMP, including the esophagus and genital areas [ 5 ,  6 ]. 
In addition, paraneoplastic pemphigus, which presents in patients with certain inter-
nal malignancies, characteristically manifests as a severe case of mucositis affecting 
multiple mucous membranes such as the oral, ocular, and genital regions [ 7 ]. Thus, 
utilization of accurate diagnostic methodologies is essential to distinguish MMP 
from other autoimmune blistering diseases. An algorithm for this purpose is depicted 
in Fig.  6.2 . Starting from blistering diseases affecting mucosal surfaces, the histopa-
thology of a biopsy specimen from lesional epithelial tissue will effectively divide 
patients into two distinct groups: the pemphigus group with intra- epithelial blisters, 
and the pemphigoid group with sub-epithelial blisters. Performing direct immuno-
fl uorescence (DIF) microscopy on peri-lesional epithelial tissue can allow for 

Blistering diseases affecting mucosal surfaces

Lesional histological examination

Intra-epithelial blister Sub-epithelial blister

Pemphigus group Pemphigoid group

Perform DIF

Predominant skin
disease

Predominant mucosal
disease

Linear IgG or C3 at skin BMZ

MMP BP, LABD, EBA, other pemphigoid diseases

Perform IIF on salt-split skin substrate

Binding to roof of BMZ Binding to floor of BMZ

Autoantigen identification:
BP180, integrin (α6, β4)

Autoantigen identification:
laminin-5, collagen 7

  Fig. 6.2    Diagnostic methodology for MMP: an algorithm approach       
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further examination of the pemphigoid group of patients. This would confi rm the 
diagnosis of “pemphigoid” by the detection of immunoglobulin and/or complement 
component 3 at the epithelial basement membrane zone [ 1 ] (Fig.  6.3 ). Within this 
confi rmed “pemphigoid” group, patients with predominantly mucosal disease will 
be classifi ed as “MMP.” Based on other clinical and immunological features, 
patients with disease predominantly involving the skin surface will be categorized 
into other pemphigoid diseases, including linear IgA bullous dermatosis [ 8 ], epider-
molysis bullosa acquisita [ 9 ], bullous pemphigoid [ 10 ], or two other rare pemphi-
goid diseases [ 11 ,  12 ]. Further sub-classifi cation of MMP can be conducted through 
indirect immunofl uorescence microscopy (IIF) on salt-split skin, and autoantigen 
identifi cation by immunoblotting or enzyme-linked immunosorbent assay (ELISA) 
[ 13 – 19 ]. Despite the usefulness of MMP sub-classifi cation, experts in the fi eld con-
sider that the general therapeutic strategy for all subgroups of MMP is essentially 
independent of this sub-classifi cation result [ 1 ].

        Treatment 

 The treatment of MMP can be challenging. This is due to the heterogeneous pre-
sentation of the disease along with a variable response to treatment. The current 
treatment options that are utilized are based on anecdotal case reports and case 
series. The therapeutic recommendations and algorithms have been made in con-
sensus statements by panels of experts [ 1 ,  20 ]. A summary of the major studies, 
which were reviewed in a recent consensus statement, are presented in Tables  6.1  
and  6.2 , and covers the use of topical tacrolimus, laser therapy, and systemic 
treatments including minocycline, dapsone, azathioprine, mycophenolate mofetil, 
rituximab, and intravenous immunoglobulin (IVIg) [ 20 – 40 ]. The treatment of 
ocular pemphigoid was not included since this is reviewed in a separate chapter.

  Fig. 6.3  
  Immunopathology of 
MMP: direct 
immunofl uorescence 
microscopic fi nding of 
linear IgG deposit in 
epithelial basement 
membrane       
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       Therapeutic Strategies 

 In the fi rst international consensus meeting on MMP, the consenting parties con-
curred that before appropriate therapies are provided to our patients, it is best to 
delineate patients into two distinct prognostic groups: (1). Those patients having 
mucosal disease affecting only the oral cavity are considered to be in the good prog-
nostic group; and (2). Those patients having mucosal disease affecting ocular, laryn-
geal, esophageal, or genital mucosae are categorized in the poor prognostic group 
[ 1 ]. The rationale for such division is based on the fact that pemphigoid diseases 
exclusively involving the oral mucosa do not usually lead to a scarring process. For 
such patients with non-progressive localized oral MMP, topical therapy such as topi-
cal tacrolimus (Table  6.1 ) can be considered and has been discussed in detail in a 
separate chapter on local therapy. On the contrary, pemphigoid diseases involving 
ocular, esophageal, laryngeal, or genital mucosae have a greater tendency to form a 
dysfunctional scarring process, potentially resulting in blindness and organ stric-
tures. Based on this rationale, the consenting parties recommended two distinct paths 
of therapeutic approaches. A therapeutic algorithm of systemic medications, based in 
part on the fi rst international consensus and expanded to include updated literature, 
is depicted in Fig.  6.4  [ 1 ]. In addition, topically applied corticosteroids, usually rang-
ing from class I to III potency, could also be added to a systemic regimen (Fig.  6.4 ).

       Treatment for the “Good” Prognostic Group 

 Since blistering occurring in oral mucosae has little tendency to cause major func-
tional impairment from scarring, patients with lesions restricted to the oral mucosa 
are considered to be in a “good” prognostic group. However, certain cases may be 
severe or rapidly progressive. For most cases with mild to moderate severity and 
without the tendency to progress rapidly, dapsone, usually in a daily dose of 100 mg, 
could be used as a fi rst line of treatment. A low dose of prednisone, in a daily dose 
of 10–15 mg, could also be added. The combined regimen of dapsone and predni-
sone usually has the capacity to control the disease in most cases. For partial 
responders, additional immunosuppressives, such as azathioprine (usually in a daily 
dose of 50–100 mg) or mycophenolate mofetil (usually in a daily dose of 500–
1,000 mg) could be included in the regimen. A different strategy could be employed 
for severe and rapidly progressive cases. For example, rather than waiting for a 
response with a single or double medication regimen, a triple combination of dap-
sone, prednisone, and an immunosuppressive (azathioprine or mycophenolate 
mofetil) could be initiated from the outset [ 1 ,  29 ]. In patients where this triple com-
bination does not result in a complete response, the next available course of action 
would be a different triple combination of dapsone, prednisone, and a stronger 
immunosuppressive (cyclophosphamide, usually in a daily dose of 100 mg) [ 1 ]. 
Rituximab and IVIg can also be considered as alternatives to cyclophosphamide in 
recalcitrant disease [ 33 – 39 ,  41 – 43 ].  
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    Treatment for the “Poor” Prognostic Group 

 The “poor” prognostic group consists of patients with mucous membrane involve-
ment of the ocular, laryngeal, esophageal, or genital region. This is due to the ten-
dency to form scarring from the blistering processes. Scarring in these areas can 
lead to irreversible functional impairment such as blindness with conjunctival 
involvement. Even though procedural or surgical interventions are available to 
relieve scarring and stricture formation, such as dilatation for the esophagus, the 
outcomes are not optimal. Thus, the best therapeutic strategy is prevention by 
aggressively controlling the infl ammatory process that directly leads to the scarring. 
Towards that end, a triple combination of dapsone, prednisone, and 

MMP

Involving oral mucosae only Involving ocular, esophageal,
laryngeal, or genital mucosae

Initiate dapsone

Good
response

Partial
response

Continue
dapsone

Add low
dose
prednisone
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Partial
response
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dapsone &
prednisone

Add low dose
azathioprine or
mycophenolate
mofetil

Slow progressing Rapid progressing

Initiate triple meds:
dapsone, prednisone,
& azathioprine or
mycophenolate mofetil 

Initiate triple meds:
dapsone, prednisone, &
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Continue
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Partial
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Good
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triple meds

Partial
response

Consider
adding
rituximab

  Fig. 6.4    Treatment of MMP: an algorithm of strategy       
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immunosuppressives should be initiated from the very outset. For rapidly progress-
ing cases, dapsone (usually 100 mg daily), prednisone (usually 50–80 mg daily), 
and immunosuppressives (daily dose of cyclophosphamide 100 mg) could be initi-
ated [ 1 ]. Recent studies suggest that cyclophosphamide can be used to treat severe 
refractory MMP without systemic corticosteroids [ 27 ], and pulsed intravenous 
cyclophosphamide could be used as an alternative to the oral form [ 44 ,  45 ]. For 
patients whose disease does not progress rapidly, dapsone (usually 100 mg daily), 
prednisone (usually 50–80 mg daily), and immunosuppressives (daily dose of aza-
thioprine 100–200 mg or mycophenolate mofetil 2 g) could be alternative options. 
A recent study also supports the use of mycophenolate mofetil as an initial treat-
ment option for MMP [ 45 ]. Additionally, rituximab and IVIg have shown promising 
results, and may be considered earlier in the treatment algorithm [ 33 – 39 ,  41 – 43 ].   

    Future Directions and Conclusion 

 Despite continued advances in the treatment of MMP, therapeutic strategies and 
improved disease understanding are still evolving. Our current understanding and 
approach is based on the anecdotal experiences of experts spanning over several 
decades. Randomized clinical trials may not be practical for MMP since the disease 
is rare and diverse in its presentation, and insuffi cient therapy can lead to signifi cant 
functional impairments. However, an attempt to have a standardized disease severity 
scale for each region of involvement (as currently established for ocular pemphigoid) 
may facilitate clinical trials examining regional responses to specifi c treatments.     
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    Chapter 7   
 Linear IgA Bullous Dermatosis                     

       Julia     A.     Curtis      and     John     J.     Zone     

    Abstract     Linear IgA bullous dermatosis (LABD) is a unique autoimmune blister-
ing disease which can present both in children and adults. There are various clinical 
presentations of the disease which can involve both cutaneous and mucosal tissues. 
LABD has been reported to be associated with medications, ulcerative colitis, and 
malignancies. This chapter will discuss the diagnosis, current therapies, and possi-
ble treatment algorithms for managing LABD patients.  

  Keywords     Linear IgA bullous disease   •   Systemic steroids   •   Dapsone   •   Azathioprine   
•   Mycophenolate mofetil   •   Cyclophosphamide   •   Methotrexate   •   Rituximab   • 
  Intravenous Immunoglobulin  

      Introduction 

 Linear IgA bullous dermatosis (LABD) is unique among dermatologic diseases in 
that it is defi ned on the basis of a particular immunopathologic fi nding on direct 
immunofl uorescence – the sharp linear deposition of IgA along the basement mem-
brane zone (BMZ). Some clinicians initially considered it as a variant of pemphi-
goid (on the basis of the presence of linear basement membrane antibodies) and 
others considered it a variant of dermatitis herpetiformis (on the basis of identical 
histopathology); however, it is now generally regarded as its own separate entity [ 1 ].  

    Clinical Findings 

 The clinical fi ndings associated with this immunopathologic pattern span a wide 
range of classical immunobullous disorders. These fi ndings include: (1) a papulove-
sicular variant with erosions on extensor surfaces that resembles classic dermatitis 
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herpetiformis; (2) vesicles and bullae of the torso and extremities that resemble bul-
lous pemphigoid or that have a unique annular arrangement of vesicles; (3) annular 
fl exural vesicles and bullae in children (termed chronic bullous disease of child-
hood); (4) a vesicular erosive disease of the mucous membranes that is clinically 
identical to mucous membrane pemphigoid with scarring of the conjunctivae, which 
is identical to ocular cicatricial pemphigoid. Additionally, esophageal and vulvar 
involvement may occur. Mucous membrane disease can occur alone or in addition 
to the cutaneous disease [ 2 ]. Identifi cation of mucosal disease is critical as it requires 
aggressive treatment to prevent the potential complications from scarring (Figs.  7.1 , 
 7.2 ,  7.3 , and  7.4 ).

          Diagnosis 

 The gold standard test for diagnosis is a biopsy of perilesional, clinically normal- 
appearing skin or mucous membrane immediately adjacent to a lesion that reveals 
linear IgA deposits along the basement membrane zone on direct immunofl uores-
cence (DIF) testing [ 3 ]. The additional presence of linear IgG deposition along the 
basement membrane has provoked some controversy. Some clinicians have said that 
IgA alone should be present at the BMZ whereas others have said that IgA and IgG 
may be present, but IgA must be predominant [ 4 ]. A Japanese review of 213 patients 
with LABD found both antibodies in approximately 20 % of the cases [ 5 ]. We prefer 

  Fig. 7.1    Annular plaque with vesicles at perimeter of lesion       
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the designation of linear IgA/IgG bullous dermatosis (LAGBD) when both are pres-
ent [ 6 ]. 

 The histopathologic fi ndings with hematoxylin and eosin staining of involved 
skin are identical to those of dermatitis herpetiformis, showing lymphocytes, occa-
sional eosinophils, and neutrophilic dermal papillary microabscesses [ 3 ,  7 ]. 
Additionally, another characteristic fi nding is a subepidermal blister with a diffuse 
underlying neutrophilic infi ltrate in the dermis (Fig.  7.5 ).

  Fig. 7.2    Papulovesicular variant       

  Fig. 7.3    Involvement of 
the perineal area       
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  Fig. 7.4    Ocular involvement showing symblepharon and foreshortening of the inferior fornix       

  Fig. 7.5    Direct 
immunofl uorescence of 
IgA in the basement 
membrane zone       
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   LABD is divided into subtypes based on ultrastructural location of IgA – a sub-
lamina densa type and a lamina lucida type. These types can be identifi ed using BMZ 
salt - split human skin and indirect immunofl uorescence. Separation occurs in the lower 
lamina lucida. Lamina lucida antigens will adhere to the epidermal side of the base-
ment membrane separation, whereas lamina densa and sub-lamina densa antigens will 
bind to the dermal side. If the patient has positive IgA BMZ antibodies on indirect 
immunofl uorescence with BMZ salt - split skin, the sub-type can be identifi ed (Fig.  7.6 ). 
In cases without circulating IgA basement membrane antibodies, immunoelectron 
microscopy or basement membrane separation of the DIF positive biopsy can identify 
the type. In most cases this is unnecessary, since treatment for both variants of LABD 
is the same; however, it is the authors’ experience that patients with sub-lamina densa 
antigens are more resistant to treatment. Furthermore, in both situations antibody titers 
by indirect immunofl uorescence correlate well with response to therapy.

   The lamina lucida type predominantly targets a 97-kDa antigen and a 120-kDa 
antigen that are the proteolytic fragments of the extracellular portion of the bullous 
pemphigoid antigen 2 (BP180), a key epidermal-dermal adhesion transmembrane 
protein [ 8 ,  9 ]. Less frequently, LABD is associated with the NC16A epitope of BP180 
[ 10 ]. The sub-lamina densa type of LABD has been reported to be predominantly 
Type VII collagen, although a number of other antigens have been proposed [ 11 ].  

    Epidemiology 

 Reported incidence rates range from less than 0.5–2.3 cases per million individuals 
yearly. No predilection based on ethnicity or gender for LABD has been established 
[ 7 ]. LABD rarely occurs in neonates [ 12 ]. It can develop in children between the 
ages of 6 months and 10 years. The average age of onset in 25 affected children was 

  Fig. 7.6    Indirect immunofl uorescence of IgA binding to epidermal side in salt-split skin       
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4.5 years [ 13 ]. Childhood cases frequently remit spontaneously in 12–36 months. 
Adults generally present with LABD later in life, with many cases occurring after 
age 60. Lastly, drug-induced cases may occur at any age. 

 The etiology of LABD may be drug-induced or idiopathic. Vancomycin is the most 
common offending medication; however, over 20 other medications have been incrim-
inated. Beta-lactams and cephalosporins are other inciting antibiotic classes. Non-
steroidal anti-infl ammatory medications and angiotensin-converting enzyme 
inhibitors, such as captopril, have been cited in case reports. Some clinicians have said 
that the idiopathic form of LABD does not differ signifi cantly from the drug-induced 
form [ 7 ]. Both forms of LABD can present exclusively with localized involvement 
rather than with widespread distribution. They may or may not involve the mucosae. 
Other clinicians have indicated that the drug-induced form is usually more severe and 
can even resemble erythema multiforme or toxic epidermal necrolysis [ 14 ]. 

 Adults are more frequently affl icted with drug-induced LABD; however, it has 
also been reported in children [ 7 ]. The onset of lesions generally begins within the 
fi rst month of drug administration and then they resolve gradually over the ensuing 
several weeks; however, lesions may persist beyond this timeframe in some patients. 
Furthermore, if the patient is re-exposed to the inciting medication, rapid reappear-
ance of the lesions can occur.  

    Associations 

 The most common disorder associated with LABD is ulcerative colitis (UC) [ 5 ]. 
Paige et al. found that of 70 LABD patients, 5 patients (7 %) had UC preceding the 
diagnosis of LABD by an average of 6 years [ 15 ]. A review from Japan of 213 cases 
of LABD found 4 patients with UC [ 5 ]. It is believed that chronic infl ammation in 
the colon exposes BMZ antigens, creates conformational neoantigens, and stimu-
lates the mucosal immune system (IgA) to react to these autoantigens. Some patients 
have complete resolution of their disease after colectomy, whereas others have per-
sistent disease or recurrences after removal of the colon [ 16 ,  17 ]. 

 Malignant disorders – lymphoproliferative and solid organ type – have also been 
associated with LABD in multiple case reports [ 18 – 23 ]. Despite these reports and many 
others, no retrospective analyses have been performed to confi rm this association. 

 Other conditions with reported associations to LABD include systemic lupus 
erythematosus [ 5 ] and psoriasis [ 24 ,  25 ]. Lastly, there are reports of LABD follow-
ing exposure to ultraviolet light [ 26 ].  

    Prognosis 

 Idiopathic LABD can persist from months to several years in adults, whereas in 
children, it typically resolves before puberty [ 13 ,  27 ,  28 ]. This disease can also 
prevail for a decade or even longer in some patients. It can also recur after long 
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periods of remission [ 27 ]. This circumstance is in contrast to drug-induced LABD, 
which usually improves within a few days of cessation of the offending drug and 
resolves within several weeks [ 29 ]. 

 The treatment duration for idiopathic LABD is variable. Therapy is generally 
continued for several weeks after complete resolution of lesions and then gradually 
tapered off. If at any time lesions recur, the treatment medication must be restarted 
[ 27 ]. Cutaneous lesions typically heal without scarring; however, mucosal lesions 
may lead to stricture formation or conjunctival and corneal scarring. These sequelae 
can have a signifi cant impact on patients’ oral hygiene and nutritional support.  

    Treatment 

    Predisposing Factors 

 In view of the multiple contributing factors that may be operative in an individual 
case, several questions must be answered as they will determine the eventual thera-
peutic approach. 

    Childhood Disease 

 Preschool children presenting with idiopathic childhood disease will usually experi-
ence remission of symptoms in several months to years. Recommendations are to 
suppress symptoms, usually with dapsone, as intensive immunosuppression therapy 
is seldom necessary.  

    Drug-Induced Disease 

 Separation of drug-induced LABD from idiopathic disease on the basis of clinical exam 
alone is virtually impossible. A careful history of medication use must be taken with spe-
cial attention to medications started within the last month. If a medication is implicated, 
termination of that medication is very likely to produce complete resolution within weeks 
using only suppressive therapy with dapsone. In severe or persistent cases prednisone 
may be used to achieve faster resolution. Therapy should be tapered early in the treatment 
course, within 4–6 weeks, to ascertain whether the disease is still active, warranting con-
tinuation of systemic therapy. A prolonged treatment course is rarely necessary.  

    Associated Disorders 

•      Ulcerative colitis.  Determining the presence of infl ammatory bowel disease 
symptoms such as those associated with ulcerative colitis is essential. Treatment 
of the underlying infl ammatory bowel disease, whether it be with medical or 
surgical treatment, is likely to improve or clear LABD.  
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•    Malignancy.  Age-appropriate screening for malignancy is advised with special 
attention to signs and symptoms of lymphoma, including fevers, chills, night 
sweats, and weight loss. If identifi ed, treatment of the underlying malignancy is 
likely to improve or clear the LABD.     

    Mucosal Disease 

•      Ocular disease.  The greatest morbidity in LABD is related to scarring mucosal 
disease, especially in the eye. Clinicians must examine the conjunctivae for the 
presence of erythema, symblepharon, and foreshortening of the inferior fornix 
[ 13 ]. If conjunctival disease has manifested, this warrants an ophthalmologic 
evaluation as well as the initiation of aggressive treatment with immunosuppres-
sants or rituximab or both.  

•    Oral and esophageal disease.  Oral and pharyngeal involvement requires evalu-
ation for disease by otolaryngology and gastroenterology. These circumstances 
may require dilatation of secondary constrictions during and after aggressive 
systemic treatment.     

    Additional IgG Antibodies 

 The additional presence of IgG antibodies is probably associated with resistance to 
dapsone, and indicates the need for additional systemic treatment with corticoste-
roids and immunosuppressives.   

    Systemic Treatment 

   Dapsone 

 Dapsone is the fi rst-line medication therapy for LABD [ 28 ,  30 ]. Baseline glucose- 6- 
phosphate dehydrogenase levels must be evaluated to ensure that the oxidative stress 
of dapsone will not induce a hemolytic crisis. Baseline complete blood count with 
auto-differential and liver function tests (LFTs) should be also evaluated. Dapsone 
is started at a low dose: 25–50 mg daily in adults and generally less than 0.5 mg/kg 
daily in children. This dose is gradually titrated upward over several weeks, depend-
ing on tolerance and treatment response. Complete blood counts (CBC) must be 
monitored every 2–4 weeks for the fi rst 3 months to evaluate for leukopenia or 
severe hemolysis. Hemolysis to some degree occurs in all patients. Elderly patients 
or those with cardiac compromise need to be monitored closely as small decreases 
in the hematocrit or hemoglobin or minimal methemoglobinemia may produce 
symptoms [ 31 ]. Treatment response may occur in 24–48 hours with resolution of 
lesions within a few days of initiating therapy. If the disease is completely controlled 
with dapsone, a systematic approach at tapering is recommended. Dapsone should 
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be tapered no more frequently than every 1 to 2 weeks by 12.5–25 mg. Development 
of an occasional small lesion is not an indication for increasing the dapsone dose as 
such lesions can be treated topically with potent corticosteroids. Tapering dapsone 
slowly will eventually allow discontinuation of treatment in cases that undergo 
spontaneous remission with time. Some patients with more extensive disease, par-
ticularly scarring mucosal disease and incomplete response to dapsone therapy may 
need oral corticosteroids or immediate treatment with rituximab to accelerate 
improvement of symptoms and effectively suppress the lesions [ 32 ,  33 ].  

   Sulfapyridine 

 For patients who are intolerant of dapsone, there are other sulfa-based drugs available: 
sulfasalazine and sulfapyridine. Although there is no published verifi cation of thera-
peutic effi cacy, patients who are allergic to dapsone or sulfapyridine can be given a 
trial of the alternate medication at a low dose; and they are generally able to tolerate 
it. Sulfapyridine is not commercially available in the United States, but can be obtained 
through compounding pharmacies. Sulfapyridine dosing should be started at 0.5 g 
3 times daily and increased up to 6 g daily for control of symptoms. Sulfasalazine is 
metabolized to sulfapyridine in the intestine; however, the active metabolite level is 
more predictable when sulfapyridine, itself, is given. Sulfasalazine should be dosed 
between 1 and 2 g daily [ 34 ]. Both medications have the potential adverse effects of 
agranulocytosis and hypersensitivity reactions, but not hemolysis. Adequate fl uid 
intake and possible alkalinization of the urine with oral bicarbonate is also recom-
mended to reduce the risk of drug-induced nephrolithiasis. As with dapsone, lab mon-
itoring (CBC, LFTs and urinalysis) is recommended periodically.  

   Oral Corticosteroids 

 As stated above, those patients with more extensive disease and incomplete response 
to dapsone may need oral corticosteroids (1 mg/kg daily) for faster resolution of 
symptoms and effective suppression of the lesions [ 32 ,  35 ,  36 ]. Corticosteroids may 
be particularly effective in patients who also have IgG BMZ antibodies on direct 
immunofl uorescence or in the serum. Patients with lone IgA antibodies may not 
respond to corticosteroids at any dose.  

   Colchicine 

 Colchicine can be effective in children with LABD. Some case reports and case 
series have demonstrated it as a reasonable substitute therapy for dapsone [ 35 ,  37 –
 39 ]. In a series of eight children with systemic glucocorticoid-refractory LABD, the 
addition of colchicine led to dramatic improvement in 5 patients within 4–6 weeks. 
Furthermore, these children were able to taper off steroid therapy. The typical dose 
in children is 0.6 mg twice daily. According to some case reports, adults have also 
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responded to colchicine; however, other authors have not seen such reported results. 
The adult dosage is 0.6 mg taken 3 to 4 times daily. The dosage is most often limited 
by gastrointestinal side effects, (especially diarrhea), secondary to the higher dos-
ages of colchicine.  

   Tetracycline and Niacinamide 

 This therapeutic combination has been effective for the treatment of bullous pem-
phigoid and has been applied to LABD. Three adult patients with LABD reported 
disease resolution within a few weeks of starting therapy [ 40 – 42 ]. The dosing range 
for tetracycline and nicotinamide are 1000–1500 mg daily and 900–2000 mg daily, 
respectively. Children under age 9 cannot take tetracycline due to the adverse effect 
on developing teeth.  

   Other Antibiotics 

 Children with LABD may respond to systemic antibiotic therapy. The mechanism 
for effi cacy is not known; whether it is due to anti-infl ammatory or antibacterial 
properties, or another unknown action, remains to be clarifi ed. One case series 
reported that in 7 children treated with fl ucloxacillin, all had complete resolution, 
but only 4 children stayed in remission off therapy [ 43 ]. Additional antibiotics 
reported to effectively treat LABD in children are oxacillin, dicloxacillin, erythro-
mycin and trimethoprim-sulfamethoxazole [ 36 ,  44 – 48 ].  

   Immunosuppressive Therapy 

 When patients with either prolonged disease who require further immunosuppres-
sive therapy or with predominantly mucosal involvement need more aggressive 
therapy, steroid-sparing agents can be effective. In the authors’ estimate, these 
agents work in refractory disease. The order of preference is dictated by ease of use 
and severity of side effects [ 49 – 61 ].

•     Mycophenolate mofetil:  This antimetabolite immunosuppressant is a prodrug of 
mycophenolic acid and is FDA-approved as an organ transplant rejection medi-
cation. It reversibly inhibits inosine-monophosphate-dehydrogenase, an enzyme 
in lymphocytes responsible for  de novo  guanosine nucleoside synthesis. Its use in 
dermatologic diseases, for which none are FDA-approved, has been increasing 
since its effective use in psoriasis. There are a few case reports of its successful 
use in cutaneous and oral LABD in children and adults [ 49 ,  50 ,  55 ,  56 ,  58 ].  

•    Azathioprine:  This corticosteroid-sparing immunosuppressant is a prodrug of 
6-mercaptopurine, whose active metabolite is 6-thioguanine monophosphate. Its 
use in immunobullous disease is also not FDA-approved; however, its effi cacy 
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has been widely proven with numerous reviews on its use in this class of derma-
tologic diseases [ 62 – 64 ].  

•    Cyclophosphamide:  This alkylating agent is a nitrogen mustard derivative that 
directly damages DNA by cross-linking it, thereby inducing cell apoptosis. It is 
FDA-approved for mycosis fungoides; however, it is not approved for any immu-
nobullous disease. This agent has shown particular effi cacy when there is ocular 
involvement [ 65 ].     

   Intravenous Immunoglobulin (IVIg) 

 This non-immunosuppressive agent is pooled purifi ed plasma from blood donors 
that contains supraphysiologic quantities of IgG and trace other immunoglobulins 
[ 66 ]. Its immunomodulatory effects are still not fully elucidated; however a few of 
its mechanisms of action include: suppression of the complement activation path-
way through inhibiton of the membrane attack complex formation and the enzymes 
C3 and C5 convertase, neutralization of circulating autoantibodies, and blockade of 
the Fc receptors on macrophages and Fas ligand receptors on keratinocytes [ 67 ]. 
IgA levels must be checked before use of this medication as it can precipitate ana-
phylaxis in patients with IgA defi ciency. IVIg has been successfully used alone and 
in combination with corticosteroids in patients with chronic renal failure and LABD, 
treatment- refractory LABD, and in those with chronic ocular involvement [ 52 – 54 ].  

   Rituximab 

 In resistant cases of immunobullous disease and scarring mucosal disease, particu-
larly in the eyes, rituximab has been frequently used with great success. There is a 
single report in the literature of this being successful in ocular cicatricial pemphigoid 
[ 68 ]. The author (JZ) has treated 2 unreported cases. The fi rst had no circulating anti-
bodies and improved slowly over a number of years; however, it was diffi cult to 
ascertain whether the rituximab produced the remission. In the second case the patient 
improved signifi cantly 2–3 months after receiving rituximab. A subsequent course of 
it induced further improvement, as well as maintenance of remission with the addi-
tion of low-dose dapsone. The treatment course used for these cases was 2 doses of 
1000 mg intravenous infusions on day 0 and day 14. The effi cacy of rituximab in 
LABD needs further investigation with controlled trials or case reports.   

    Future Directions for Treatment 

 The treatments for childhood disease reported here are largely empirical. Dapsone 
effectively treats IgA dermatoses, therefore it is not surprising that children with 
LABD improve. Colchicine delivers this same effect. Additionally, tetracycline 
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antibiotics and niacinamide improve this condition for unknown reasons. In the case 
of childhood disease this type of empirical treatment is generally adequate since 
spontaneous remission usually occurs. 

 Alternatively, adult LABD can be very resistant to treatment. Rituximab and its abil-
ity to eliminate short-term memory B cells has been effective in several immunobullous 
diseases and therefore, by extension, is very likely effi cacious in LABD. The future of 
immunobullous disease will likely become more focused with treatments that specifi -
cally target antigen-specifi c B cells that in turn will be useful in LABD. Complicating 
this possibility is that there are many different antigens in the various types of 
LABD. Instead we believe it would be most effective to target progenitor B cells of 
IgA-producing plasma cells, a small subset of B cells with an alpha chain on their sur-
face, as this will likely not interfere with the IgG and IgM antibodies that are predeces-
sors in the progressive class-switching process. Targeting IgA-producing B cells may 
well provoke a relative IgA defi ciency; however, a spontaneously occurring IgA-
defi ciency state is not associated with severe disease, and elimination of IgA-producing 
cells may well be very effective for patients affl icted with severe IgA dermatoses.   

    Algorithms 

    Algorithm 1 (Fig.  7.7 ) 

    After the diagnosis of LABD is made by direct immunofl uorescence, the possibility of 
drug-induced disease or disease with an associated underlying malignancy or bowel 
disease needs to be evaluated. If this is the case, then stopping the medication or treat-
ing the underlying disease may produce a remission. If remission is not produced or if 
there is no evidence of an associated medication or disease, treatment with dapsone is 
initiated. If there is no ocular disease present, proceed to algorithm #2. If ocular dis-
ease is present and dapsone does not halt its progression, immediate treatment with 
rituximab is indicated. If response of ocular disease to rituximab is inadequate, treat-
ment with cyclophosphamide or other immunosuppressants should be undertaken.  

    Algorithm 2 (Fig.  7.8 ) 

    Many cases of LABD respond effectively to dapsone and the medication is well- 
tolerated. In this situation suppressive therapy should be maintained while awaiting 
a remission. If the patient is intolerant of dapsone or if there is an inadequate 
response, sequential treatment with sulfapyridine, colchicine, tetracycline and nia-
cinamide, mycophenolate, azathioprine, or rituximab is undertaken. When a good 
response is obtained maintenance of suppressive therapy is once again undertaken 
while awaiting a remission. This may involve combinations of the above agents.      
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LABD diagnosis by direct
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  Fig. 7.7    Algorithm 1       
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  Fig. 7.8    Algorithm 2       
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    Chapter 8   
 Epidermolysis Bullosa Acquisita                     

       Olivia     Y.     Lai     ,     Michael     Kasperkiewicz     ,     Brittney     K.     DeClerck     ,     Mei     Chen     , 
and     David     T.     Woodley     

    Abstract     Epidermolysis bullosa acquisita (EBA) is a blistering skin disease that is 
caused by an autoantibody to type VII collagen (C7). C7 is the main component of 
large structures called anchoring fi brils localized at the dermal-epidermal junction 
(DEJ) of skin and critical for epidermal – dermal adherence. Classically, EBA pres-
ents as a mechanobullous disease with skin fragility and scarring reminiscent of 
hereditary dystrophic epidermolysis bullosa (DEB) or porphyria cutanea tarda. 
Nevertheless, if the disease is defi ned as autoimmunity to type VII collagen, EBA 
can have clinical presentations that are reminiscent of infl ammatory bullous pemphi-
goid (BP), mucous membrane pemphigoid (MMP), and Brunsting-Perry pemphi-
goid. Very rarely, EBA involving IgA autoantibodies to C7 presents clinically similar 
to linear IgA bullous dermatosis (LABD) with small pruritic symmetrical papulo-
vesicles. Anecdotal reports have linked EBA to several underlying systemic diseases 
with the most common being infl ammatory bowel disease (IBD) and systemic bul-
lous erythematosus (SLE). Interestingly, in the gastrointestinal track there is an 
anchoring fi bril equivalent composed of C7, and patients with Crohn’s Disease and 
other IBDs have anti-C7 antibodies in their plasma. EBA is diagnosed using salt-
split skin indirect and direct immunofl uorescence (IIF and DIF), ELISA or Western 
blot analysis to detect anti-C7 antibodies in the blood, and, at research centers, by 
immuno-electron microscopy. EBA is notoriously diffi cult to treat. Systemic ste-
roids and immunosuppressant agents (azathiaprine, mycophenolate mofetil, cyclo-
phosphamide, and methotrexate) are inconsistently effective. Colchicine and 
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cyclosporine may be helpful, but the former cannot be used in patients who have 
concomitant IBD and the latter requires very high doses. Other treatments with vary-
ing success include dapsone, photophoresis, IVIG and plasmapheresis. Recently, 
rituximab, an anti-CD20 monoclonal antibody, has shown promise in EBA.  

  Keywords     Epidermolysis bullosa   •   Type VII collagen   •   Anchoring fi brils  

  Abbreviations 

   BMZ    Basement membrane zone   
  BP    Bullous pemphigoid   
  C7    Collagen VII   
  CBDC    Chronic bullous disease of childhood   
  CP    Cicatricial pemphigoid   
  CsA    Cyclosporin A   
  DEB    Dystrophic epidermolysis bullosa   
  DIF    Direct immunofl uorescence   
  EB    Epidermolysis bullosa   
  EBA    Epidermolysis bullosa acquisita   
  ECP    Extracorporeal photochemotherapy   
  ELISA    Enzyme-linked immunosorbent assay   
  EM    Electron microscopy   
  GI    Gastrointestinal   
  HLA    Human leukocyte antigen   
  IBD    Infl ammatory bowel disease   
  IEM    Immunoelectron microscopy   
  IgG    Immunoglobulin G   
  IIF    Indirect immunofl uorescence   
  IVIG    Intravenous immunoglobulin   
  LABD    Linear IgA bullous dermatosis   
  mg/m 2      Milligrams per square meter   
  PCT    Porphyria cutanea tarda   
  SLE    Systemic lupus erythematosus   
  SSS    Salt-split skin   
  TNF-α    Anti–tumor necrosis factor-α   
  TPMT    Thiopurine methyltransferase    

        Introduction 

 In 1895, Elliott described two cases of an acquired, adult-onset blistering disease 
that clinically resembled hereditary dystrophic epidermolysis bullosa (DEB) [ 1 ]. 
Clinically, these patients had skin fragility, bullae and erosions over trauma prone 
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areas of the skin such as the extensor surfaces, prominent scarring, nail loss and 
milia, within their scars. Over the years other similar cases were reported, but infre-
quently. It was clear that this acquired form of EB, so-called epidermolysis bullosa 
acquisita (EBA), was a very rare bullous disorder. In 1971, Roenigk et al. [ 2 ] 
reported three new cases of epidermolysis bullosa acquisita (EBA), reviewed the 
EBA world literature and recommended the fi rst diagnostic criteria for EBA, 
namely:

    A.    A negative personal and family history for blistering disorders,   
   B.    An adult onset of the eruption,   
   C.    Trauma-induced or spontaneous blisters that resemble those of DEB, and   
   D.    The exclusion of all other bullous diseases.    

  This paper was prior to the advent of indirect immunofl uorescence (IIF) and 
direct immunofl uorescence (DIF), which were not included in the fi rst diagnostic 
criteria for EBA. Nevertheless, soon afterward, it became clear that patients with 
EBA had linear IgG (and often other classes of immunoglobulins and comple-
ment) deposits at their dermal-epidermal junctions (DEJ) detected by DIF and 
also circulating serum antibodies that labeled the epidermal basement membrane 
zone (BMZ) of human skin or monkey esophagus frozen sections by IIF [ 3 – 6 ]. 
Therefore, a positive DIF for IgG deposits at the DEJ was added to the diagnostic 
criteria. Moreover, by immuno-electron microscopy (IEM) it was shown that the 
IgG immune deposits in EBA were localized in the DEJ in a different place than 
those of bullous pemphigoid (BP), another autoimmune bullous disease that is 
more infl ammatory than EBA and usually does not scar [ 6 ]. In BP, the immune 
deposits were within the hemidesmosomes and lamina lucida of the DEJ, while 
in EBA the immune deposits were below the lamina densa of the DEJ [ 3 – 7 ]. 
Later, it was shown that these IgG autoantibodies in the blood and skin of EBA 
patients targeted a 290 kDa protein in the skin that turned out to be type VII 
(anchoring fi bril) collagen [ 8 ,  9 ].  

    Pathogenesis 

 The etiology of EBA is unknown. For some un-explained reason, patients with EBA 
begin to express IgG autoantibodies that target their own C7 within their anchoring 
fi brils. Therefore, EBA has been classifi ed as an autoimmune bullous disease. As 
mentioned above, anchoring fi brils are critical for epidermal-dermal adherence. 
When these EBA IgG autoantibodies bind to the patient’s anchoring fi brils, the 
function of the anchoring fi brils is perturbed and the patient experiences a sub- 
epidermal bulla. Anchoring fi brils emanate perpendicularly down from the lamina 
densa area of the DEJ into the papillary dermis. This location is exactly where the 
EBA IgG immune deposits are seen by immuno-electron microscopy (IEM). It is 
known that C7 has specifi c binding sub-domains with affi nity to other DEJ compo-
nents such as laminin 332 and type IV collagen as well as to other components of 
the papillary dermis such as type I collagen and fi bronectin [ 10 ,  11 ]. Most likely, the 
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EBA IgG autoantibodies disrupt these C7 connections to other extracellular matrix 
components allowing the epidermis to separate from the dermis. EBA patients have 
immunoglobulin G (IgG) deposits at the dermal- epidermal junction. It has been 
shown clearly that like patients with hereditary DEB, patients with EBA have a 
paucity of anchoring fi brils [ 12 ]. 

 Genetic factors may also predispose patients to developing EBA. Gammon et al. 
[ 13 ] reported that the human leukocyte antigen (HLA)-DR2 phenotype was signifi -
cantly increased in both black and white EBA patients [ 13 ]. This study found that the 
risk of developing EBA was 13.1 times more frequent in HLA-DR2+ Caucasians and 
4.81 times more frequent in HLA-DR2+ African-Americans. Although the study 
results also suggested that DR2 is merely a genetic marker for the unknown gene that 
may predispose patients to EBA, the association between DR2+ and EBA indicates 
that immunogenetic factors may predispose certain patients to developing EBA [ 13 ].  

    Clinical Presentations 

 As previously mentioned, all patients with EBA possess autoimmunity to type VII 
(anchoring fi bril) collagen [ 7 ,  8 ,  14 ]. EBA, however, has several distinct clinical 
presentations and occasionally these can overlap. Using autoimmunity to C7 as the 
diagnostic hallmark for EBA, there are fi ve recognized EBA presentations.

    1.    A mechano-bullous hereditary DEB-like classical presentation [ 2 ,  7 ,  8 ,  14 ]   
   2.    An infl ammatory bullous BP-like eruption presentation [ 15 – 18 ],   
   3.    A mucosal-centered presentation reminiscent of MMP/CP [ 18 ,  19 ],   
   4.    A Brunsting-Perry pemphigoid-like presentation with scarring lesions localized 

to the head and neck region [ 20 ,  21 ],   
   5.    A linear IgA bullous dermatosis (LABD)/chronic bullous disease of childhood 

(CBDC)-like presentation [ 22 – 27 ].    

      Classic Presentation 

 EBA classically presents as a non-infl ammatory mechanobullous disease. These 
patients may experience skin fragility in an acral distribution, erosions, tense blisters 
(which can be hemorrhagic and/or present with crusts, erosions, or scales), scarring 
and milia cysts that occur primarily over trauma-prone areas (e.g. the knuckles, toes, 
elbows, knees, dorsum of the hands, and sacral area). The disease can be mild, with 
a clinical presentation similar to that of porphyria cutanea tarda (PCT). In these 
milder cases, clinical features such as nail dystrophy and possible cicatricial alopecia 
may be seen. These patients, however, lack other features of PCT such as elevated 
urinary porphyrins, hirsutism, scleroderma-like alterations, or photodistribution of 
the lesions. In more severe cases, EBA can resemble the hereditary form of recessive 
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dystrophic EB, although the disease is not typically as severe. EBA patients with the 
classical presentation of the disease can also experience the same sequelae as patients 
with hereditary forms of recessive dystrophic EB. These sequelae include esopha-
geal stenosis, hand and fi nger fi brosis, scarring, and hair loss [ 2 ,  7 ,  8 ,  14 ,  15 ,  18 ].  

    Bullous Pemphigoid–Like Presentation 

 About 25–30 % of EBA patients have a clinical presentation that appears less like a 
mechanobullous disorder and more like BP. Patients with the BP-like presentation of 
EBA present with infl ammatory, widespread, pruritic disease. Vesicles and tense bullae 
that involve the extremities, the trunk and central body, and the skin folds and fl exural 
areas are also present [ 15 – 18 ]. Infl amed, erythematous, urticarial skin may be seen sur-
rounding skin blisters, but large swathes of infl amed skin may be found even when these 
blisters are not present. Fragile skin, scarring, and milia formation are not present.  

    Cicatricial Pemphigoid/Mucous Membrane Pemphigoid-Like 
Presentation 

 Although both the BP-like and classic presentations of EBA can involve the mucosa, 
a cicatricial pemphigoid (CP)/mucous membrane pemphigoid (MMP) – like pre-
sentation of EBA with predominant mucous membrane involvement also exists 
[ 19 ]. Less than 10 % of patients with EBA have a clinical presentation that resem-
bles pure CP. The CP-like form of the disease can present with erosions, blisters, 
and scarring in the ocular, vaginal, and oral mucous membranes. Lesions on the 
glabrous skin may also occur occasionally.  

    Brunsting-Perry Pemphigoid-Like Presentation 

 Brunsting-Perry pemphigoid is an autoimmune, chronic, vesiculobullous condition 
that is mostly confi ned to the head and neck region. The disease is characterized by 
IgG deposits at the dermal-epidermal junction, little to no mucosal involvement, 
subepidermal bullae, and signifi cant scarring. When this disorder was fi rst described, 
many of the laboratory methods used today were not available and no antigenic 
target in the skin was described for the IgG autoantibodies. Kurzhals et al. [ 20 ] 
described a patient with the typical clinical features of Brunsting-Perry pemphigoid. 
Direct immunelectron microscopy of a subepidermal blister from this patient 
revealed IgG and C3 deposits below the lamina densa that were directed against 
anchoring fi brils suggesting EBA. Tanaka and colleagues have reported another 
similar case that responded well to oral colchicine [ 21 ]. We have seen two similar 
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patients and tested their circulating anti-BMZ antibodies using salt-split indirect 
immunofl uorescence, Western blot analysis against purifi ed type VII collagen and 
an ELISA against purifi ed type VII collagen. These studies showed that their IgG 
autoantibodies bound to the dermal fl oor of salt-split human skin and were directed 
against type VII (anchoring fi bril) collagen.  

    Linear Immunoglobulin A Bullous Dermatosis-Like 
Presentation 

 Linear IgA bullous dermatosis (LABD) is a well-described entity in which the 
patients have IgA autoantibodies directed against the more carboxyl end to the bul-
lous pemphigoid 180 kDa antigen (a.k.a type XVII collagen). An LABD- like pre-
sentation of EBA also exists, albeit extremely rarely [ 22 – 26 ]. There is the question 
of whether this should be called “EBA with IgA autoantibodies” or “LABD with 
autoantibodies to type VII collagen” [ 28 ]. When EBA has IgA autoantibodies against 
C7, it appears clinically similar to LABD, chronic bullous disease of childhood 
(CBDC) or dermatitis herpetiformis (DH) with small symmetrical, pruritic papulo-
vesicles. The patients have IgA and often IgG linear deposits at the DEJ observed by 
DIF. The sub-epidermal blisters often show a neutrophil rich dermal infi ltrated on 
histology. Mucous membrane involvement and circularly arranged, tense vesicles 
reminiscent of CBDC may also be seen. This form of EBA has a number of clinical 
manifestations and can appear similar to DH, CBDC, or LABD [ 22 – 24 ].  

    Childhood EBA 

 Childhood EBA, which is a rare disease with considerable clinical variation, fre-
quently presents with severe mucosal involvement. Out of 14 pediatric patients 
described in the medical literature, four presented with classic EBA, fi ve presented 
with the BP-like form, and fi ve presented with the LABD-like form. In general, the 
prognosis for childhood EBA is better than adult-onset EBA [ 27 ].  

    Associated Clinical Issues 

 Patients with EBA may also experience a number of associated clinical issues that 
negatively affect their quality of life. These clinical conditions, all of which may also 
be seen in hereditary dystrophic EB, may include scarring, nail loss, esophageal ste-
nosis [ 15 ], oral lesions and milia cyst formation (small white, pearl-like lesions stud-
ded within scarred areas). This constellation of fi ndings is sequelae from the classical 
mechanobullous type of EBA and is not seen in the BP-like form of EBA, which is 
generally non-scarring. Nevertheless, occasionally EBA patient can present with a 
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blend of the classical form and the BP-like form. It is important to know that EBA can 
present clinically, histologically, and immunologically like BP and CP/MMP.  

    Associated Systemic Diseases 

 Anecdotal case reports have linked EBA to other systemic autoimmune and infl am-
matory diseases. These include rheumatoid arthritis, systemic lupus erythematosus 
(SLE), thyroiditis, amyloidosis, chronic lymphocytic leukemia, pulmonary fi brosis, 
multiple endocrinopathy syndrome, diabetes, infl ammatory bowel disease, and thy-
moma [ 2 ,  28 – 31 ].  

    Diagnosis 

 As mentioned above, the diagnostic criteria for EBA outlined by Roengik and co- 
workers [ 2 ] was modifi ed when it was found that EBA patients had IgG autoanti-
bodies at their DEJ as detected by DIF and IEM [ 3 – 6 ]. Today the diagnostic criteria 
for EBA include the following:

    1.    A sub-epidermal bullous disorder   
   2.    No family history of a bullous disorder   
   3.    Deposition of IgG at the DEJ viewed by DIF of perilesional skin   
   4.    IgG deposits localized to the lower lamina densa and sublamina densa   
   5.    An auto-antibodies to C7 detected by ELISA or Western blot analysis    

     Histopathology 

 The histopathology of EBA lesions reveals a sub-epidermal blister. Classical EBA blis-
ters are characterized by a paucity of infl ammatory cells in the dermis and signifi cant 
scarring. The BP-like presentation of EBA often reveals a mixed infl ammatory infi ltrate 
of neutrophils, macrophages, eosinophils and lymphocytes. In those rare LABD like 
presentation of EBA, a dermal infi ltrate rich in neutrophils has been described [ 22 ,  26 ].  

    Direct Immunofl uorescence (DIF) 

 Patients with EBA have immune deposits (predominantly IgG) at their DEJ that are 
detected by a positive DIF of perilesional skin [ 3 – 6 ]. The appearance of the immu-
noglobulin deposits may provide clues as to whether the patient has EBA versus BP 
or other immunobullous diseases [ 32 ].  
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    Serology 

 Many but not all EBA patients have anti-C7 antibodies circulating in their blood that 
can be detected by IIF. The anti-BMZ antibodies detected by IIF against monkey 
esophagus substrate, guinea pig esophagus substrate or normal human skin sub-
strate are often low titer between 1:20 and 1:40. DIF and IIF using salt-split skin test 
can be used to demonstrate autoantibody binding to the dermal fl oor (anchoring 
fi brils) in EBA [ 33 – 35 ]. However, the dermal binding can also be seen in diseases 
including antiepiligrin (or anti laminin 332) CP [ 36 ], protein 200 pemphigoid [ 37 ], 
Chan’s Disease (a BP-like disease with antibodies to a 105 kDa DEJ protein) [ 38 ] 
and the autoimmune bullous disease of Goodpasture’s Syndrome [ 39 ,  40 ]. 

 Western immunoblotting and ELISA demonstrating anti-C7 antibodies are more 
sensitive and specifi c in confi rming the diagnosis of EBA [ 7 ,  41 ]. An ELISA for 
autoantibodies to C7 is commercially available [ 11 ,  42 ,  43 ].   

    Treatment of EBA 

 EBA can be refractory to multiple therapies and is notoriously diffi cult to treat. If the 
patient has the classical mechanobullous type of EBA some common sense and sup-
portive measures are useful such as avoiding trauma, avoiding harsh soaps, cleaning 
the skin in a very gentle manner, immediately treating skin infections and good con-
sistent wound care with non-adhesive dressings. No clear-cut treatment algorithm 
has been widely agreed upon for EBA [ 44 ], but an EBA consensus group is currently 
developing guidelines. A summary of these treatments is outlined in Fig.  8.1 .

      Colchicine 

 Colchicine therapy is used to treat gout and has a relatively benign side effect profi le. 
It has been used as an initial treatment for EBA with reasonable success [ 45 ]. Colchicine 
is a microtubule inhibitor that has the additional therapeutic benefi t of down-regulating 
autoimmunity and inhibiting antigen presentation to T-cells [ 46 ]. Colchicine causes 
dose-dependent diarrhea. Therefore, it is started at 0.6 mg/day and increased as toler-
ated. In practice, we give 0.6 mg per day for 1 week and then increase it to 0.6 mg 
twice a day for a week. If there are no gastrointestinal problems, we then increase it to 
0.6 mg three times a day for another week. The dosage of the prednisone is increased 
in this fashion each week until the patient experiences diarrhea, and then subsequently 
decreased by one colchicines tablet per day to the previously tolerated maximum dos-
age for the patient. In general, for colchicine to be effective, a dose greater than 1.8 
mgs per day must be reached. About a quarter of patients with EBA have associated 
infl ammatory bowel disease (IBD). Given the gastrointestinal side effects of colchi-
cine, we do not use colchicine in EBA patients who have associated IBD.  
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Diagnosis

• Trial of each medication for 3-6 months
• Choice of treatment based on least to greatest potential
  for side effects  

• Colchicine 
• Dapsone 

• Intravenous Immunoglobulin (IVIg) 
• Intravenous rituximab

• Prednisone
• Mycophenolate mofetil  
• If mycophenolate mofetil not available, consider
• Azathioprine
• Methotrexate
• Cyclophosphamide 

• Plasmapheresis/Immunoadsorption (in combination with
  oral immune suppressent) 
• Cylosporine
• Daclizumab 

Goal of
treatment

• Complete remission off all treatment 

  Fig. 8.1    Outline of treatments for EBA       
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    Prednisone and Non-steroidal Immunosuppressive Agents 

 Other autoimmune bullous diseases such as BP and pemphigus are often well con-
trolled with immunosuppressive agents such as systemic corticosteroids in combina-
tion with other potent immunosuppressive agents (methotrexate, azathioprine, 
cyclophosphamide, cyclosporine A, and mycophenolate mofetil). Unfortunately, 
EBA’s response to these measures in less predictable than other autoimmune immu-
nobullous diseases, particularly with the non-infl ammatory classical mechanobul-
lous presentation of EBA. If these agents are tried, prednisone 1–2 mg/kg is given 
once a day after the patient has had breakfast alone or in conjunction with non-ste-
roidal immunosuppressive agents. Prednisone may be used in conjunction with oral 
methotrexate (10–50 mg per week), oral mycophenolate mofetil (1000–3000 mg 
daily), oral azathioprine (50–250 mg per day based on TPMT levels), or oral cyclo-
phosphamide (50–250 mg per day). Mycophenolate mofetil is our fi rst non-steroidal 
immunosuppressive agent of choice because it appears, relative to other immuno-
suppressive agents, to have a lower incidence of side effects. These measures may be 
useful to some degree at controlling the infl ammatory BP-like presentation of EBA. 

 Another non-steroidal immunosuppressive agent, cyclosporine A, has shown 
promise in EBA [ 47 ,  48 ]. The problem with cyclosporine A is that high doses (6 or 
more mgs/kg) are needed to control EBA and the drug’s nephrotoxicity, which is 
time and dose dependent, limits its long-term use.  

    Dapsone 

 Dapsone is an antibiotic that has the secondary property of inhibiting the migration 
of infl ammatory cells in the skin, particularly neutrophils. A small subset of EBA 
patients has a neutrophil rich infl ammatory infi ltrate and some EBA patients have 
responded positively to treatment with dapsone [ 50 ]. Dapsone is given orally start-
ing with 50 mg per day and going up as high as 300 mg per day if needed to control 
the disease. All patients on dapsone will get a methemoglobinemia and a concomi-
tant drop of 1–2 g in their hemoglobin is not uncommon. For that reason, the doses 
of dapsone are increased slowly such that the patient can adjust and tolerate the 
iatrogenic anemia. Prior to starting dapsone, the patient should be evaluated for a 
defi ciency in glucose-6-phosphate dehydrogenase (G6PD), which is a genetic dis-
order in which the patient has a predisposition toward hemolytic anemia. Dapsone 
is contraindicated in G6PD defi cient patients. A simple blood test for plasma G6PD 
levels should be done on all patients prior to starting dapsone. Rare side effects of 
dapsone include bone marrow suppression, a chemical hepatitis, and drug reaction 
with eosinophilia and systemic symptoms (DRESS). Although these side effects 
may occur anytime during the patient’s course on dapsone, usually they occur early 
in treatment. For that reason, it is important to obtain frequent complete blood 
counts and comprehensive metabolic panels on patients who are on dapsone.  
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    Rituximab 

 Although the number of cases of EBA treated so far is small, it appears that rituximab, 
a monoclonal anti-CD20 antibody, can control some patients with recalcitrant EBA 
refractory to other therapies [ 51 – 56 ]. In these reports, rituximab was often given in 
conjunction with other immunosuppressive agents, which were then tapered when the 
patient’s EBA came under control. McKinley and co-workers [ 49 ] treated a pediatric 
patient with EBA and achieved a sustained clinical response even after rituximab was 
discontinued. In general, it appears that EBA has a better prognosis in children than in 
adults. Rituximab is given intravenously at a dose of 375 mg/m 2  of the patient’s body 
surface at weekly intervals for a total of 4 weeks, the same regimen as that given for a 
B cell lymphoma. For connective tissue diseases, rheumatologists administer rituximab 
intravenously at a dose of 1000 mg given 1 week and repeated 2 weeks later. This regi-
men has also been used for autoimmune bullous diseases with success, but so far it has 
not been used in EBA patients. Although rituximab may be benefi cial for controlling 
EBA, one problem with the reported cases to date is that the EBA patients had been 
given prior immunosuppressive agents and were usually continued on immunosuppres-
sive agents in addition to rituximab when control of their EBA occurred. It is not clear 
if monotherapy with rituximab would be benefi cial for EBA.  

    Photopheresis and Plasmapheresis 

 Extracorporeal photochemotherapy (ECP), or photopheresis, has reportedly been 
successful in treating a number of autoimmune bullous conditions. Gordon and col-
leagues (58) studied three patients with recalcitrant EBA who were treated with 
ECP. The patients were given 1.5 mg/kg of oral crystalline 8-methoxypsoralen 
90 min prior to the photopheresis treatments with a Therakos UVAR machine. 
Treatments were given on two consecutive days every month for a total of 6 or 
7 months and then followed for 6 months post treatment. In these patients, ECP led 
to an improvement in clinical symptoms, an increase in dermal-epidermal adherence 
as measured by suction blister times, and a decrease in the level of circulating anti-
BMZ antibodies [ 57 ]. There is another case report of a patient with life- threatening 
EBA who responded favorably and was put into remission with ECP [ 58 ]. In another 
report, plasmapheresis alone resulted in lower circulating anti-C7 antibodies in the 
blood of an EBA patient and concomitant remission of the disease [ 59 ].  

    Intravenous Immunoglobulin 

 Intravenous immunoglobulin (IVIG) has also shown effi cacy in treating EBA 
patients [ 60 – 67 ]. The usual total dose of IVIG was 2 g/kg of body weight adminis-
tered intravenously in divided doses over 3–5 days each month for 9–24 months. In 
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many of these reports, the IVIG was concomitantly administered with other sys-
temic immunosuppressives. Often conventional immunosuppression was given fi rst 
and with lack of a satisfactory response, the IVIG was added and appeared to make 
a signifi cant difference in controlling the patient [ 67 ]. No serious side effects have 
been reported in any of the EBA patients treated with IVIG.   

    Conclusion 

 EBA is an autoimmune blistering skin disease due to auto-immunity to C7, the col-
lagen in anchoring fi brils. These autoantibodies perturb the function of anchoring 
fi brils leading to epidermal-dermal separation. EBA can present in a number of dif-
ferent ways and can be diagnosed by clinical fi ndings, histopathology, DIF, IIF, 
IEM, ELISA, and Western blotting. EBA is associated with IBD and has signifi cant 
clinical complications such as exuberant scarring and nail loss. EBA is notoriously 
diffi cult to treat, and there is a lack of large controlled studies, so most of the data 
are anecdotal case reports and small case series.     
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    Chapter 9   
 Pemphigoid Gestationis                     

       Elizabeth     M.     Moore      and     Victoria     P.     Werth     

    Abstract     Pemphigoid gestationis (PG) is an autoimmune blistering disease that 
occurs during pregnancy or soon after delivery. It is possibly caused by cross- 
reactivity between placental antigens and collagen XVII in the skin. Patients typi-
cally present with an intensely pruritic, vesiculobullous rash that starts periumbilically 
and spreads outwards across the trunk and extremities. Treatment is with immuno-
suppressive agents; however, given that PG is very rare—estimated to occur in 1 in 
50,000 pregnancies—there is a paucity of evidence around specifi c treatments. 
Treatment of PG is also complicated by the need to consider the health of the fetus. 
Often, evidence for the use of immunosuppressant medications in pregnant women 
for other diseases can be extrapolated to PG. We review the literature and present an 
algorithm for treatment in the pre- and post-partum periods for women with PG 
based on the evidence available. We also list areas of focus for the future.  

  Keywords     Pemphigoid Gestationis   •   PG   •   Autoimmune   •   Blistering   •   Pregnancy   •   BP180  
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  LHRH    Luteinizing hormone releasing hormone   
  PDAI    Pemphigus Disease Area Index   
  PG    Pemphigoid gestationis   
  TSH    Thyroid stimulating hormone   

        Introduction 

 Pemphigoid gestationis (PG) is an autoimmune blistering disease that occurs either 
during pregnancy or immediately after delivery. It is rare, with an incidence esti-
mated around 1 in 50,000 pregnancies [ 1 ]. Typically erupting in a woman’s fi rst or 
second trimester, PG presents with erythematous papules and plaques and is associ-
ated with a high degree of pruritus. Lesions tend to fi rst appear periumbilically and 
spread centrifugally [ 2 ]. In the later stages of the eruption, vesicles and bullae pre-
dominate and affect the trunk and extremities, while sparing the palms, soles of feet, 
face, and mucous membranes [ 3 ] (see Fig.  9.1 ). While not associated with systemic 
maternal health risks, the pruritus can be incapacitating [ 3 ].

   There appears to be a hormonal component to disease activity, with many patients 
experiencing improvements in late pregnancy, but fl ares after delivery [ 5 ]. Flares 
can also occur during menstruation and with oral contraceptive use [ 6 ]. PG can 
present initially in the postpartum period in a reported 25 % of cases, sometimes 
within hours of delivery [ 3 ]. It can recur with subsequent pregnancies, sometimes 
earlier in the gestation and more severe in quality [ 3 ].  

    Pathogenesis 

 The histologic and immunologic features of PG are similar to those of bullous pem-
phigoid (BP) [ 7 ]. Like BP, PG is associated with antibodies to two hemidesmosomal 
proteins: BP180 (collagen XVII, a transdermal hemidesmosomal protein) and, to a 
lesser degree, BP230. Both antibodies are members of the IgG1 subclass [ 8 ]. The 
purported mechanism of PG is initiated in the placenta, where MHCII molecules are 
thought to be aberrantly expressed and expose the maternal immune system to the 
BP180 antigen. Normally, the fetal trophoblastic cells do not express these MHC 
molecules, so the maternal immune system is tolerant to the fetoplacental unit [ 9 ]. 
Because the BP180 antigen is present in both the skin and the placenta, cross- 
reactivity can occur, resulting in an autoimmune reaction targeting the basement 
membrane of the epidermis [ 10 ]. Destruction of hemidesmosomal proteins leads to 
vesicles and bullae. The involved autoantibodies are also capable of activating com-
plement and precipitating infi ltration of neutrophils and eosinophils [ 6 ]. 

 Certain individuals can be predisposed to developing PG during pregnancy. 
There is an association between PG and HLA-DR3 in up to 80 % of patients and 
with HLA-DR4 in up to 53 % of patients; both are expressed in up to 50 % patients 
with PG, but in only 3 % of the general population [ 10 ].  
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    Diagnosis 

 Diagnosis of PG can be confi rmed based on clinical, histologic, and direct immuno-
fl uorescence (DIF) fi ndings. On histology, urticarial lesions demonstrate a perivas-
cular lymphocytic and eosinophilic infi ltrate. In their plaque form, lesions 
demonstrate dermal edema and spongiosis as well as basal cell necrosis on dermal 

a

b

c

  Fig. 9.1    ( a ) vesicles and 
erythematous plaques on the 
chest, ( b ) targetoid plaques 
on the abdomen, ( c ) punch 
biopsy of vesicle with H&E 
staining (From Morganroth 
and McHargue [ 4 ]. Reprinted 
with permission from 
American Medical 
Association)       
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papillae tips. Vesiculobullous lesions demonstrate subepidermal blistering and bul-
lae can contain eosinophils [ 6 ] (see Fig.  9.1 ). On DIF, lesions demonstrate linear C3 
deposition at the basement membrane zone. IgG can also be present along the base-
ment membrane [ 11 ]. DIF is the gold standard of diagnosis when combined with the 
appropriate clinical picture. 

 Indirect immunofl uorescence (IIF), additionally, can detect IgG antibodies at the 
basement membrane in around 20 % of patients [ 11 ]. ELISA testing can also be 
helpful for diagnosis through detection of BP180 antibodies. In 2004, a commer-
cially available BP180-NC16a domain enzyme-linked immunoassay became avail-
able. ELISA was shown in 2008 to have a higher sensitivity for BP and PG than IIF 
(93 % compared to 74 %) with a similar specifi city [ 12 ].  

    Treatment 

 Remission of PG can occur without intervention within weeks of delivery [ 3 ]. In 
general, the pruritus associated with PG in not tolerable to patients and treatment 
should be started upon presentation. Immunosuppression with steroids is the main-
stay of therapy, with steroid-sparing agents generally started after delivery to avoid 
fetal exposure to these agents. 

    Topical Agents/Antihistamines 

 Topical steroids can be started during the early stages of PG before the presence of 
blistering. Typically, a potent corticosteroid such as clobetasol propionate 0.05 % or 
betamethasone 0.05 % dipropionate can be applied twice a day [ 13 ]. They can be 
used along with emollients and oral antihistamines to alleviate pruritus and prevent 
eruption of blisters. FDA category B antihistamines are generally considered safer 
to use after the fi rst trimester.  

    Oral Corticosteroids 

 Once a patient has blistering, systemic corticosteroids are typically added to the 
treatment plan. Oral prednisone and prednisolone are mainstays of therapy that are 
used during pregnancy as well as postpartum. There is some evidence for a more 
liberal approach to starting oral corticosteroids; a retrospective analysis of 13 
patients in Iran found that those in whom oral corticosteroids were implemented 
sooner had faster improvement [ 14 ]. 

 The accepted dosage for severe PG during the post-partum period is 0.5–1.0 mg/
kg/day of prednisone that can be tapered when tolerated [ 6 ]. It is important to moni-
tor patients for appropriate response and make changes as necessary. In general, a 
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patient should respond to an appropriate dose after 3 days of treatment (as defi ned 
below); if the patient does not respond, a 2 mg/kg/day dose is given. Once the 
patient responds, the steroids can be tapered and maintained at the lowest effective 
dose [ 10 ]. 

 The use of oral corticosteroids during pregnancy is important for the treatment of 
many autoimmune diseases. Along with topical agents, systemic corticosteroids are 
the only mainstay of therapy for PG that is used during pregnancy. Transplacental 
passage of steroids differs by type, with non-fl uorinated corticosteroids such as 
prednisone largely deactivated before passage to the fetus [ 15 ]. The fl uorinated 
compounds, meanwhile, such as betamethasone, do pass to the fetus. Prednisone is 
therefore the preferred corticosteroid during pregnancy. 

 Some studies have shown that prednisone can lead to intrauterine growth retarda-
tion, premature rupture of membranes, and preterm delivery [ 15 ]. There have also 
been reports of corticosteroids causing cleft palate in animals [ 16 ], with small stud-
ies replicating this fi nding in humans when steroids are given between 4 weeks prior 
to conception to 12 weeks after [ 17 ]. Larger human studies have not replicated these 
fi ndings [ 18 ]. 

 In 2013, a cohort study of over 1700 children compared survival and neurodevel-
opmental disability between those whose mothers were treated with one  vs  multiple 
courses of systemic corticosteroids; the study found no signifi cant difference 
between the groups [ 19 ]. However, follow-up ended when children were 5 years 
old, leaving open the possibility of differences between groups in late-presenting 
neurobehavioral functioning. Chi et al., additionally, found an association with blis-
tering diseases of pregnancy and fetuses that were born small for gestational age, 
but concluded that the use of oral corticosteroids was not a risk factor [ 20 ]. 

 Once steroids are discontinued, the patient and the fetus should be examined for 
adrenal insuffi ciency, depending on the duration of use [ 21 ]. Some recommend a 
maximum dose of 7.5 mg/day of prednisone when use is prolonged in a pregnant 
patient; doses greater than 20 mg daily should be avoided [ 18 ]. 

 Alternatives to corticosteroids can be considered in steroid-refractory cases dur-
ing pregnancy, as well as postpartum to avoid the side effect profi le of long-term 
corticosteroid use. Steroid-sparing therapies also have the potential to cause serious 
side effects and their risks and benefi ts should be considered.  

    Azathioprine 

 While there are no prospective controlled trials of azathioprine, there are several case 
studies showing varying degrees of benefi t of this drug. It is typically given at doses of 
50–150 mg/day [ 13 ]. Kreuter et al. described a patient whose disease continued to 
progress on 150 mg/day prednisone after 10 days of therapy. Azathioprine 100 mg/day 
was implemented, which improved the patient clinically and enabled prednisone to be 
lowered to 50 mg/day, though not below this point [ 22 ]. Cianchini et al. documented a 
woman with severe PG who was started on daily doses of prednisone 100 mg, azathio-
prine 150 mg, and dapsone 125 mg with partial response [ 23 ]. 
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 Azathioprine is a category D drug; it is therefore generally used in the postpar-
tum period only in cases of PG [ 13 ]. However, there is data supporting its safety 
during pregnancy, much of which is from studies on azathioprine use for organ 
transplants as well as other autoimmune diseases such as systemic lupus erythema-
tosus [ 18 ]. No associations with congenital malformations have been noted, 
although there may be a slightly increased risk of atrial or ventricular septal defects 
[ 24 ]. There have been reports of cytopenias in neonates born to women taking aza-
thioprine, however since initiating a protocol to halve azathioprine doses at 32 
weeks gestation, there have not been reports of cytopenias [ 25 ].  

    Dapsone 

 Dapsone can also be used as an adjuvant therapy for PG, typically given at 
50–150 mg/day. Amato et al. reported on a patient on prednisone, azathioprine, 
dapsone, and plasmapheresis who had a limited response [ 26 ]. The Cianchini case 
described above also used both azathioprine and dapsone as adjuvant agents with 
limited response. 

 Dapsone is pregnancy category C. Prior to starting dapsone, G6PD levels should 
be checked to avoid hemolysis in vulnerable patients. Fetal risks include hyperbili-
rubinemia and hemolytic anemia; when patients use dapsone while breastfeeding, 
infants should be monitored for hemolysis.  

    Cyclophosphamide 

 Cyclophophamide is also category D in pregnancy and only used postpartum in 
severe, steroid-refractory cases of PG. One case report published in 1996 described 
a patient with severe persistent PG who also had anti-phospholipid syndrome. This 
patient achieved complete remission on cyclophosphamide 0.75 g/m 2 , given in 
monthly doses by intravenous infusion over the course of 8 weeks, and another dose 
5 months later. This patient’s illness was severe enough that she was delivered by 
emergency c-section at 32 weeks when prednisone 120 mg/day did not control 
symptoms. High dose prednisone and azathioprine were unable to control the dis-
ease postpartum as well [ 13 ,  27 ].  

    Intravenous Immunoglobulin (IVIg) 

 Unlike most therapies for PG, IVIg is not immunosuppressive, and has a less 
concerning side effect profi le; as such, its use has expanded in recent years [ 7 ]. 
Its use in pregnancy has not been shown to harm the fetus during human 
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gestation (category C). Typically it is added to therapy when systemic cortico-
steroids plus adjuvant dapsone or azathioprine are unable to control blistering. 
As with other PG therapies, only a handful of case reports are available as evi-
dence for the effectiveness of IVIg, all reporting a favorable response to IVIg. 
The dose in all was 1–2 g/kg in monthly cycles; complete remission was 
achieved in 3–4 months with no reported side effects [ 7 ]. As mentioned above, 
Kreuter et al. described a patient whose disease worsened on azathioprine and 
prednisone when the prednisone was tapered; upon addition of IVIg, the 
patient’s lesions completely resolved [ 22 ]. Rodrigues et al. reported a very simi-
lar case [ 28 ]. 

 The use of IVIg is better established in pemphigus than PG or BP, with over 
100 publications favoring the use of IVIg in pemphigus. Most of the reports uti-
lized IVIg at a dose of 2 g/kg/cycle given over 2–5 days and showed a positive 
clinical outcome, decrease in pathologic autoantibodies, and a steroid-sparing 
effect [ 13 ].  

    Plasmapheresis 

 Plasmapheresis works by removing autoantibodies from the serum. There are a 
small number of case reports documenting the use of plasmapheresis in PG, both 
during pregnancy and after delivery. Amato et al. demonstrated a partial response 
when plasmapheresis was added to prednisone, azathioprine, and dapsone [ 26 ]. Van 
de Wiel et al. reported a patient who acquired PG in the 20th week of her pregnancy. 
She received plasmapheresis at 26 weeks, at delivery, and postpartum, with com-
plete resolution of disease [ 29 ].  

    Immunoadsorbtion (IA) 

 Like plasmapheresis, IA removes autoantibodies from circulation, but can spe-
cifi cally remove IgG and does not require plasma product replacement. 
Recommendations for treatment of autoimmune blistering diseases with IA 
have even been published by German, Austrian, and Swiss experts [ 30 ]. 
Unfortunately, again, the evidence for IA in PG is provided by only case reports. 
Westerman et al. reported on a postpartum woman whose lesions progressed 
despite treatment with topical and oral corticosteroids. Because she was breast-
feeding, the patient’s prednisolone dose was not increased beyond 60 mg⁄day, 
and the decision was made to perform 10 immunoadsorptions over 4 weeks. 
During this period her clinical status improved dramatically, enabling predniso-
lone to be reduced. More recently, a case report was published of a woman who 
received 15 AI treatments, nearly all during the prepartum period, and responded 
well [ 31 ].  
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    Other Treatments 

 There are additionally case reports of successful adjuvant therapy with rituximab 
[ 23 ] and goserelin [ 13 ,  23 ]. The Cianchini et al. case described above documented 
a woman on daily doses of prednisone 100 mg, azathioprine 150 mg, and dapsone 
125 mg; IVIg enabled temporary benefi t, but complete response was not achieved 
until the addition of rituximab 375 mg/m 2  weekly for 4 consecutive weeks. Goserelin 
is an LHRH agonist that effectively oophorectimizes the patient. The hormonal 
component of PG has been established, given the observations that symptoms often 
recur during menstruation and can fl are with use of oral contraceptive pills [ 32 ]. A 
study in 2002 found that goserelin helped cleared symptoms of PG [ 33 ].   

    Approach to a Patient with PG 

 The approach to the PG patient can be diffi cult given the lack of systematic evi-
dence and lack of established clinical guidelines for such a rare disease. In general, 
treatment choices for a patient with PG is determined fi rst by whether the patient is 
prepartum or postpartum, and next based on the severity of the condition. Important 
to the discussion of how to treat PG patients are criteria for evaluating the disease as 
mild, moderate, or severe. 

    Evaluation of Condition Severity and Failure of Treatment 

 While there are no established criteria for determining whether PG is mild, moder-
ate, or severe, clinicians can borrow from the criteria of other autoimmune blistering 
diseases. Using such scoring systems for initial assessment and monitoring of cuta-
neous involvement of disease has proven useful. Three scoring systems have already 
been validated for similar diseases. These are the Autoimmune Bullous Skin 
Disorder Intensity Score (ABSIS), the Pemphigus Disease Area Index (PDAI) and 
the BP Disease Area Index (BPDAI) [ 34 ]. 

 ABSIS was created to monitor patients with pemphigus, and has also been used 
in epidermolysis bullosa acquisita and BP [ 35 ]. This system comprises body surface 
area involved along with a weighting factor (i.e., a factor of 1.5 is assigned to exuda-
tive and erosive lesions, 1.0 to dry erosive lesions, and 0.5 to lesions that have re- 
epithelialized.) The body surface area (BSA) measurement uses the established 
system of measuring burns (i.e., the head and each arm are 9 % total BSA, abdomen 
and back are each 18 %, and legs are each 18 %). 

 The PDAI was developed by the International Pemphigus Defi nitions Committee. 
This score system comprises scores for the skin, scalp, and mucous membranes 
[ 34 ]. The skin component, in turn, comprises scores for both activity and damage. 
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“Activity” is the extent of erosions, blisters, or new erythema, while “damage” 
depends on whether there is postinfl ammatory hyperpigmentation or erythema from 
a resolving lesion. The scalp score assesses the number of quadrants of the scalp 
affected by disease, and the mucous membranes score is similar to the skin activity 
score with presence of any lesions counted for each mucous membrane area. 

 In 2011, the International Pemphigoid Committee proposed the BP Disease Area 
Index (BPDAI) [ 34 ]. The BPDAI is similar to the PDAI, but allows more emphasis 
for lesions on the extremities than the scalp and mucosa. This scoring system mea-
sures bullous lesions as well as urticarial and eczematous lesions [ 34 ]. A study in 
2012 found that ABSIS and BPDAI scores correlated with BP180 titers [ 36 ]. 

 The BPDAI is likely the best fi t to use for assessing and monitoring patients with 
PG given that PG tends to spare the scalp and mucous membranes, areas that are 
given more value in the PDAI. It also includes points for urticarial lesions, which 
play a role in PG prior to blistering. Using a score for PG that was developed for BP 
is also appropriate given the similarities of the conditions. Both result from BP180 
autoantibodies, and there are several cases in the literature of long-term PG that is 
thought to have perhaps converted to BP.  

    Control and Failure of Treatment 

 It is also important to defi ne whether a treatment is controlling the disease or failing. 
Again, guidelines have not been developed specifi cally for PG, but clinicians and 
researchers can borrow from those developed for other conditions. Disease control 
consensus statement guidelines were released in 2008 for pemphigus and in 2012 
for bullous pemphigoid [ 37 ,  38 ]. These defi nitions were proposed:

    1.    Control: The time at which new lesions cease to form and established lesions 
begin to heal   

   2.    Complete remission: The absence of new or established lesions, either on sys-
temic therapy or off, for at least 2 months   

   3.    Partial remission off therapy: Presence of transient new lesions that heal within 
1 week without treatment and while the patient is off all systemic therapy for at 
least 2 months   

   4.    Partial remission on therapy: The presence of transient new lesions that heal 
within 1 week while the patient is receiving minimal therapy, including topical 
steroids   

   5.    Relapse/fl are: Appearance of at least three new lesions per month that do not 
heal spontaneously within 1 week, or the extension of established lesions, in a 
patient who has achieved disease control   

   6.    Failure on conventional therapy: Continued new blister formation, extension of 
existing vesicles, or lack of healing while on prednisone 1.5 mg/kg for 1 weeks    

  These defi nitions may be applicable to PG and can be helpful in making treat-
ment choices.  
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    Summary: Prepartum Treatment 

 Options for prepartum treatment are limited to topical agents, systemic corticoste-
roids, and, in severe cases, azathioprine, IVIg, IA, and plasmapheresis. In general, 
we recommend starting with topical agents for mild PG without blistering. Once PG 
progresses to the blistering stage, oral corticosteroids can be added with the goal of 
keeping doses within the limits described above. Clinicians should keep in mind 
that long-term steroid use is associated with hypertension, gestational diabetes, 
osteopenia and Cushing’s syndrome; appropriate monitoring should be imple-
mented for at-risk patients [ 13 ]. 

 There are additionally reports of success in treating PG with azathioprine, plas-
mapheresis, IVIg, and immunoadsorption during pregnancy. These therapies should 
be used in severe cases that are not responsive to steroids (as defi ned above). There 
is not enough evidence to recommend one of these adjuvant therapies over the 
others.  

    Summary: Postpartum Treatment 

 There are more options for postpartum treatment. In general, postpartum treat-
ment is initially identical to prepartum treatment, with topical agents used fi rst 
and then systemic corticosteroids. Steroid-sparing therapies should be added and 
steroids tapered when control has been achieved in order to reduce steroid-
related side effects. Case reports and small series have demonstrated the effec-
tiveness of azathioprine, dapsone, cyclosporine, and cyclophosphamide. We 
recommend starting with azathioprine, dapsone, or cyclosporine before cyclo-
phosphamide given the toxicity of the latter – notably, permanent infertility in 
young women. 

 If disease activity persists (as defi ned above) on two or more of these agents, 
IVIg, plasmapheresis, or immunoadsorption should be considered as an addition. 
Again, the literature is not adequate to recommend one treatment over the others. 

 If treatment again fails after using corticosteroids in addition to several 
steroid- sparing agents and either IVIg, plasmapheresis, or immunoadsorption, 
there is minimal evidence for attempting treatment with goserelin (which is not 
safe for use during pregnancy) or rituximab (which is pregnancy Category C). 
There are also reports of benefi t from tetracycline antibiotics [ 39 ,  40 ]. Notably, 
however, pre- partum use of these antibiotics is contraindicated given their asso-
ciation with permanent discoloration of teeth and hypoplasia of enamel in 
fetuses. 

 Dosages sited in the PG literature of these steroid-sparing agents are the follow-
ing [ 13 ] (see Fig.  9.2 ).
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        Fetal Outcomes 

 Given that PG almost exclusively (with the rare exception of a hydatidiform mole) 
occurs around the time of a pregnancy, it is important to consider the health of the 
fetus. Chi et al. found that PG was associated with neonates who were small for 
gestational age and born prematurely; fortunately, the study did not fi nd an associa-
tion with fetal mortality. This replicated fi ndings of earlier studies [ 41 ]. This report 
concluded that early onset of PG, in particular in the 2nd and 3rd trimesters, was 
associated with LBW children. It also concluded that treatment with oral corticoste-
roids did not impact pregnancy outcomes, and that its benefi ts signifi cantly out-
weighed its risks [ 20 ]. 

 There are rare reports of neonates of mothers with PG born with blistering. 
The mechanism is thought to be passage of IgG antibodies across the placenta 
from mother to fetus [ 42 ]. Affected newborns demonstrate transient blistering 
that resolves untreated in days to weeks; wound care can be implemented as nec-
essary [ 9 ]. 

Pre-partum treatment

Topical corticosteroids: clobetasol proprionate
0.05% or betamethasone 0.05 % applied twice a
day
Antihistamines

Systemic corticosteroids: under 20 mg daily

Either:

IVIg: 0.4 − 0.5 g/kg/day for 2 − 5 days in
monthly cycles [18, 35]

Plasmapheresis: exchanges until response

Immunoadsorption: sessions until response

Azathioprine: 50 − 150 mg/day [18, 19, 23]

Post-partum treatment

Topical corticosteroids: clobetasol proprionate
0.05 % or betamethasone 0.05 % applied twice a
day
Antihistamines

Systemic corticosteroids: 0.5−1.0 mg/kg/day
If no response, can increase to 2.0 mg/kg/day

Either:

Azathioprine: 50 − 150 mg/day [18, 19, 23]

Dapsone: 50 − 150 mg/day  [19, 23]

Cyclosporine: 100 mg/day [35]

Cyclosphosphamide: 0.75 g/m2 in monthly
doses [35]

Either:

IVIg: 0.4 − 0.5 g/kg/day for 2 − 5 days in
monthly cycles [18, 35]

Plasmapheresis: exchanges until response 

Immunoadsorption: sessions until response

  Fig. 9.2    Treatment algorithm for PG with dosages cited in the literature       
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 One case study reports a patient who experienced intrauterine fetal demise at 25 
weeks and subsequently underwent a C-section. The patient returned to the hospital 
2 days later with pruritic bilateral palmar dyshidrosis and one blister on the abdo-
men; PG was confi rmed on histopathology. This case raises the possibility that 
minor presentations of PG may be missed, as well as their association with poor 
fetal outcomes [ 43 ].  

    Association with Other Autoimmune Diseases 

 Women who are diagnosed with PG should also be considered at higher risk for 
other autoimmune diseases. Graves’ disease is the most common, and Hashimoto 
thyroiditis, vitiligo, autoimmune thrombocytopenia, and pernicious anemia have 
also been reported in patients with a history of PG [ 6 ]. A case study in 2014 reported 
on a patient with PG as well as autoantibodies to type VII collagen, which is the 
antigenic target in EBA; the authors implicated epitope spreading in this case as a 
rare mechanism by which PG patients may present with additional autoimmune 
diseases [ 11 ].  

    Areas for Future Study 

 Given the rarity of PG, it is unsurprising that there are defi ciencies in the literature. 
Evidence regarding treatment is largely in the form of case studies; ideally, random-
ized controlled trials would eventually be used to determine the most effective treat-
ment for PG. However, a prospective trial is unlikely given the scarcity of patients. 
The creation of a global database was suggested by Semkova et al. [ 44 ]. We agree 
that a database that includes disease characteristics, treatments, and outcomes would 
be the most feasible way to collect suffi cient information on PG to draw more pow-
erful conclusions on comparative effectiveness of treatments. 

 Additionally, researchers and clinicians would benefi t from a validated measure-
ment tool for PG. The BPDAI has been found to correlate with BP180 antibody 
titers in bullous pemphigoid; by studying antibody titers in PG, the BPDAI could be 
either validated or discarded. 

 Finally, it is unclear whether there are benefi ts to screening women with a history 
of PG for other autoimmune diseases—e.g., monitoring TSH—and whether there is 
a place for monitoring their antibody levels during subsequent pregnancies. 
Screening for concurrent autoimmune diseases may enable early treatment; how-
ever, it could potentially encourage overtreatment of asymptomatic patients. 
Monitoring antibody levels in women with a history of PG during subsequent preg-
nancies could potentially allow for the use of prophylactic corticosteroids before 
skin symptoms occur. However, it could also lead to unnecessary fetal exposure to 
steroids.     
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    Chapter 10   
 Dermatitis Herpetiformis                     

       Timothy     Patton       and     Neil     J.     Korman     

    Abstract     Dermatitis herpetiformis is an immunobullous skin disease that is closely 
related to gluten sensitive enteropathy. Classic clinical characteristics of intensely 
pruritic vesiculopapules on the elbows, knees, and scalp are well defi ned, although 
some clinical variation exists. In most cases the diagnosis is fi rmly established by 
the presence of granular IgA in the dermal papillae on direct immunofl uorescent 
studies. Sulfonamide compounds were fi rst described as effective therapy several 
decades ago and remain the mainstay of medical therapy, while a strict gluten free 
diet will keep patients free of cutaneous manifestations in the majority of cases. Our 
understanding of dermatitis herpetiformis continues to grow, as does our under-
standing of the relationship between the gut and the skin.  

  Keywords     Immunobullous   •   Immunofl uorescence   •   Dapsone   •   Gluten sensitive 
enteropathy   •   Autoimmune  

  Abbreviations 

   DH    Dermatitis herpetiformis   
  DIF    Direct immunofl uorescence   
  GSE    Gluten sensitive enteropathy   
  H&E    Hematoxylin and eosin   
  IgA    Immunoglobulin A   

        T.   Patton ,  DO      (*) 
  Department of Dermatology ,  University of Pittsburgh , 
  580 South Aiken Ave., Suite 200 ,  Pittsburgh ,  PA   15232 ,  USA   
 e-mail: pattontj@upmc.edu   

    N.  J.   Korman ,  MD, PhD      
  Department of Dermatology ,  University Hospitals Case Medical Center ,   Cleveland ,  OH ,  USA   
 e-mail: njk2@case.edu  

mailto:pattontj@upmc.edu
mailto:njk2@case.edu


164

        History 

 The term “dermatitis herpetiformis” (DH) was fi rst used as the title of an article 
by Louis Duhring published in the Journal of the Medical Association in 1884, 
describing a pruritic skin disease that he felt did not fi t into previously well-
established dermatologic conditions [ 1 ]. In Duhring’s original description and for 
several decades after, the disease was described as being notoriously diffi cult to 
treat [ 2 ]. The effectiveness of sulfonamide compounds in DH was described in 
1947 [ 3 ], and its association with GSE was fi rst described by Marks in 1966 [ 4 ]. 
Improvement in the skin disease following a gluten free diet was described soon 
after [ 5 ].  

    Epidemiology 

 Earlier reports in Northern European populations found that the prevalence of DH 
varied from about 10–39 per 100,000 [ 6 – 8 ]. A more recent population based study 
performed in the United Kingdom from 1990 to 2011 demonstrated a comparable 
prevalence of DH of about 1 out of 3300 people, with a 4 % decrease per year in the 
incidence of DH over the same time period [ 9 ], while a recent study from Finland 
found a much higher prevalence of DH of 75 per 100,000 [ 10 ]. The prevalence of 
DH in African American and Asian populations is much lower [ 11 ,  12 ]. Earlier 
studies demonstrated a male to female ratio of almost 2:1 [ 13 ]; however, the male to 
female ratio in the two most recent epidemiologic studies was 0.95:1 and 1.1:1, 
respectively [ 9 ,  10 ].  

    Relationship to Gluten Sensitive Enteropathy 

 Since the initial report of Marks et al. describing the small bowel changes that were 
present in patients with DH, the evidence linking DH and celiac disease was rein-
forced over the next several decades. Histologic abnormalities of the small bowel 
consistent with changes of gluten sensitive enteropathy can be detected in a high 
percentage of DH patients [ 13 ,  14 ], and genetic studies have detected higher rates of 
certain HLA types in patients with both gluten sensitive enteropathy and DH, par-
ticularly HLA-B8, HLADQ2, and HLADQ8 [ 15 ,  16 ]. Despite the presence of his-
tologic changes that are consistent with GSE in the vast majority of DH patients, 
symptomatic gastrointestinal disease is uncommon, present in only about 10–15 % 
of patients [ 17 ,  18 ]. Even in the absence of gastrointestinal symptoms, following a 
strict gluten free diet will improve the skin lesions in almost all patients diagnosed 
with DH [ 19 ].  
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    Pathophysiology of the Skin Disease 

 The human transglutaminases are a family of proteins that are expressed in different 
human tissues that act by performing posttranslational remodeling through calcium 
dependent crosslinking of proteins [ 20 ,  21 ]. There are eight transglutaminases that 
have been identifi ed in the human genome, each with differing functions and distri-
butions in tissue (Table  10.1 ).

   In the gut, tissue transglutaminase deamidates the insoluble wheat protein, glia-
din, altering its solubility as well as its immunogenicity. In patients with celiac 
disease, antibodies are generated against both gliadin as well as the tissue transglu-
taminase protein [ 22 ]. These IgA antibodies can be detected in the serum in a high 
percentage of celiac disease patients [95–98 %] and a slightly lower percentage of 
patients with DH [75 %] [ 23 ]. In patients with DH, perhaps through a process of 
epitope spreading, antibodies against epidermal transglutaminase are also present 
and can be detected in the granular deposits of IgA in the dermal papillae [ 24 ]. 
These anti-epidermal antibodies can be measured in the serum of 95 % of DH 
patients not on a gluten free diet [ 25 ]. Antigen-antibody complexes deposit in the 
dermal papillae of the skin, which leads to neutrophil recruitment, activation, and 
subsequent destruction of structural proteins present at the dermoepidermal junc-
tion which leads to sub-epidermal cleft formation [ 26 ].  

    Clinical Presentation 

 The classic clinical presentation of patients with DH is that of a papulovesicular 
eruption that is present on the extensor surfaces of the extremities, sacrum, and 
scalp (Fig.  10.1 ). Pruritus is signifi cant, often dramatically affecting quality of 

   Table 10.1    Human transglutaminase proteins   

 Protein  Synonyms  Location  Function 

 Factor 
XIIIa 

 Fibrin stabilizing 
factor 

 Platelets, chondrocytes, 
other cells 

 Blood Coagulation 

 TG1  Keratinocyte TG  Keratinocytes, brain  Keratinocyte differentiation 
 TG2  Tissue TG  Ubiquitous  Multiple functions 
 TG3  Epidermal TG  Squamous epithelium, 

brain 
 Hair follicle differentiation 

 TG4  Prostate TG  Prostate  Decreased immunogenicity of 
sperm 

 TG5  TGx  Ubiquitous  Cellular differentiation 
 TG6  TGy  Unknown  Unknown 
 TG7  TGz  Ubiquitous  Unknown 
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life, and can be confi ned to the specifi c skin lesions or generalized. Due to the 
degree of pruritus that is present, the classic skin lesions of papulovesicles are 
often diffi cult to fi nd as secondary changes of scratching such as excoriations or 
dermatographism may be the predominant clinic fi ndings (Fig.  10.2 ). With more 
advanced cutaneous disease, the papulovesicles can coalesce, forming large, 
scaling patches or plaques with serous crusts and vesicles present at the periph-
ery of the lesions. If the presence of the vesicles is not appreciated in these larger 
lesions, the location and appearance of the plaques can mimic psoriasis 
(Fig.  10.3 ). Other presentations can include urticarial plaques, bullous lesions, 
and larger erosions (Fig.  10.4 ). Occasionally, the presentation can be nonspe-
cifi c, with only faint erythema and minimal scaling present on clinical examina-
tion (Fig.  10.5 ).

       An unusual presentation of DH is that of isolated digital or palmar petechiae, 
purpura, and microvesicles. This is a more common presentation in children [ 27 ], 
but adult cases have been described as well [ 28 ]. As the digital lesions can be the 
only manifestation of disease in these patients, a high degree of clinical suspicion is 
required.  

  Fig. 10.1    Excoriations, postinfl ammatory erythema, and a vesicle on the right elbow       
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    Diagnosis 

 There are several diagnostic procedures that can be considered in making a diag-
nosis of DH, starting with a skin biopsy. Tissue can be taken from a vesicle or 
excoriated papule and sent for standard H&E analysis, with an additional biopsy 
from normal peri-lesional skin to be sent for immunofl uorescence studies. Classic 
H&E fi ndings in DH include a subepidermal bullae with sterile microabscesses 
present within one or more dermal papillae [ 29 ], although nonspecifi c histologic 
fi ndings may be present in up to 22–37 % of cases [ 18 ,  30 ]. A much more sensi-
tive test is that of direct immunofl uorescence [DIF] of perilesional normal skin, 

  Fig. 10.2    Widespread excoriations with dermatographism on the upper back       

  Fig. 10.3    Erythematous scaling patches with peripheral microvesicles, excoriations, and 
erosions       
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  Fig. 10.5    Faint erythema with minimal scaling on bilateral knees       

  Fig. 10.4    Larger erosions, hemorrhagic crusting, postinfl ammatory erythema, and one larger bulla 
on the lateral upper arm       
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which will demonstrate granular deposition of IgA in the dermal papillae in 97 % 
of cases [ 18 ]. Rare cases have been reported in the literature in which both the 
histology and DIF studies of patients with DH were negative [ 31 ]. In cases with-
out classic H&E and immunofl uorescence fi ndings, the presence of circulating 
IgA anti-tissue transglutaminase antibodies and/or IgG/IgA anti-gliadin antibod-
ies, in association with a pruritic eruption of erythematous papules and plaques, 
may raise the possibility of an atypical form of DH, and patients may respond to 
DH therapy. Serum testing for gliadin or transglutaminase antibodies is not com-
pletely sensitive, and the widely available IgA anti-tissue transglutaminase test 
will be positive in approximately 70 % of patients [ 18 ,  25 ]. Tests which can mea-
sure IgA anti-epidermal transglutaminase are more sensitive [95 %] [ 25 ], but are 
not widely commercially available.  

    Therapy 

    Medical Therapy 

 Dapsone is the only FDA approved medication for the treatment of DH. Initial 
doses are usually 50–100 mg a day, with adjustments as needed based on patient 
tolerance and response to therapy. Up to 300 mg a day may be required in some 
cases. Improvement in pruritus is noted almost immediately, while the resolu-
tion of the skin lesions may take several more days. Despite resolution of the 
skin lesions, immunoreactants are still present in patients taking dapsone who 
continue to consume a normal, gluten-containing diet [ 32 ], and the intestinal 
abnormalities that can be present are not infl uenced by dapsone therapy. In gen-
eral, dapsone is tolerated well, although patients must be monitored on a regular 
basis. A glucose 6-phosphate dehydrogenase level should be checked prior to 
initiation of systemic dapsone therapy, and weekly CBC should be performed 
for the fi rst month due to the possibility of agranulocytosis. A slight hemolytic 
anemia and methemoglobinemia, usually not signifi cant enough to cause any 
symptoms, is expected in most patients. A hypersensitivity reaction can be seen 
rarely, and can occur up to 8 weeks following initiation of therapy. Long term 
side effects are also rare but include a peripheral neuropathy, most frequently a 
small muscle motor neuropathy, although sensory neuropathy has also been 
reported [ 33 ]. The mechanism of action of dapsone in the treatment of DH is 
largely unknown. 

 In patients that cannot tolerate dapsone, sulfasalazine has been reported as an 
effective therapy for DH [ 34 ], but the response in patients overall is less consis-
tent when compared with dapsone. Isolated case reports describe the effective-
ness of colchicine [ 35 ], and tetracycline and nicotinamide [ 36 ]. These options 
could be considered in patients who have documented allergies to sulfonamide 
medications.  
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    Dietary Therapy 

 A strict gluten free diet will allow most patients to discontinue any medical therapy 
needed to control the skin lesions [ 19 ,  37 ]. Fry demonstrated that 80 % of DH 
patients that adhered to a gluten free diet were able to decrease the dose of dapsone 
required to control their skin disease, with some patients being able to discontinue 
the dapsone dose completely [ 37 ]. No patient was able to reduce the dapsone dose 
prior to 5 months on the gluten-free diet, and the time that it took to discontinue 
dapsone varied from 8 to 48 months [ 37 ]. Hence it is important to counsel patients 
that the response to the gluten-free diet is not immediate. Because of the severity of 
the pruritus and the time that it takes to respond to a gluten free diet, almost all DH 
patients are initially started on dapsone therapy, with initiation of the gluten free diet 
in order to decrease or discontinue the dapsone altogether. Iodine, either in dietary 
form or as a component of contrast agents, can cause a fl are of skin lesions.   

    Additional Workup 

 Because of the presence of intestinal abnormalities present in DH patients – even 
those that are asymptomatic – malabsorption and nutritional defi ciencies may occur 
[ 38 ,  39 ], although screening all DH patients for nutritional defi ciencies is not indi-
cated. A comparison between patients with DH and celiac disease demonstrated 
similar values for levels of Vitamin D, folate, iron, and Vitamin B 12  [ 40 ] although in 
neither group were levels outside of the reference range. Another study of 86 DH 
patients did not fi nd signifi cant nutritional abnormalities when compared to con-
trols, although hematologic abnormalities from drug therapy were common [ 41 ]. 

 Patients with celiac disease, as well as their fi rst degree relatives, are at higher 
risk of having another autoimmune disease, including autoimmune thyroid disease 
and insulin dependent diabetes mellitus when compared to the background popula-
tion [ 42 ]. Higher rates of thyroid disease and diabetes have been demonstrated in 
patients with DH as well [ 40 ,  43 ]. Other autoimmune diseases, including lupus, 
Sjogren’s, vitiligo, and alopecia areata also occur more commonly in patients with 
DH when compared to controls [ 40 ,  43 ]. 

 Increased rates of malignancy have been reported in patients with dermatitis her-
petiformis [ 44 ,  45 ], with increased rates of lymphoma occurring at particularly 
higher frequency when compared to the background population. A large  retrospective 
study of dermatitis herpetiformis patients suggested that a gluten free diet may play 
a protective role in the development of lymphoma [ 46 ].  

    Long Term Prognosis 

 Remission has been reported in patients with DH [ 47 ,  48 ]. In one study, 10 of 86 DH 
patients did not require medical therapy to control their skin disease despite not 
complying with a gluten free diet for a period of 2 years [ 48 ]. It seems reasonable 
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to occasionally address the need for both medical therapy as well as a gluten free 
diet in patients with a diagnosis of DH, with the realization that most DH patients 
that are controlled on a gluten free diet will have a fl are of their skin disease upon 
reintroduction of gluten. Discontinuing a gluten free diet should be addressed in the 
setting of the fact that gut pathology, even if it is asymptomatic, may develop in DH 
patients not adhering to a gluten free diet.  

    Future Directions and Conclusion  

 Future therapies directed at the treatment of celiac disease may play a role in the 
treatment of DH as well. These experimental therapies include enzymes that digest 
gluten; substances which bind to gluten, thereby decreasing absorption; medica-
tions which decrease intestinal permeability; tissue transglutaminase inhibitors; and 
multiple other therapies directed against the immune response involved in gluten 
sensitivity [ 49 ]. 

 Dermatitis herpetiformis is a pruritic vesiculobullous skin disease that occurs in 
the setting of GSE. Correlation with other autoimmune conditions is well estab-
lished. While older therapies such as dapsone and a gluten free diet are mainstays of 
therapy for DH to this day, our understanding of DH and the broader relationship of 
skin and the gastrointestinal system continues to grow.     
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    Chapter 11   
 Rare Autoimmune Blistering Disorders                     

       Christine     S.     Ahn      and     William     W.     Huang     

    Abstract     The spectrum of autoimmune blistering disorders continues to evolve as 
previous associations become new entities, and these entities demonstrate distinct 
clinical, histologic, and immunohistochemical characteristics. The rare autoim-
mune blistering disorders present both diagnostic and therapeutic challenges to cli-
nicians. Diagnostically, there can be overlapping features between the rare and more 
common autoimmune diseases. From a therapeutic standpoint, there is a general 
lack of studies that demonstrate treatment effi cacy and outcomes in these entities 
leading to clinical practice gaps. This chapter will review the clinical and histologi-
cal features of lichen planus pemphigoides (LPP), bullous lichen planus (BLP), 
bullous systemic lupus erythematosus (SLE), IgA pemphigus, and subcorneal pus-
tular dermatosis (SPD), and provide an evidence-based review of the treatment 
options reported in the literature.  

  Keywords     Autoimmune bullous   •   Lichen planus pemphigoides   •   Lichen planus   • 
  Bullous pemphigoid   •   IgA pemphigus   •   Bullous lupus   •   Subcorneal pustular 
 dermosis   •   Sneddon-Wilkinson  

  Abbreviations 

   BP    Bullous pemphigoid   
  BMZ    Basement membrane zone   
  BP180    Bullous pemphigoid 180 antigen   
  BP230    Bullous pemphigoid 230 antigen   
  C3    Complement component 3   
  DIF    Direct immunofl uorescence   
  DEJ    Dermoepidermal junction   
  Dsc1    Desmocollin-1   
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  Dsg1    Desmoglein-1   
  Dsg3    Desmoglein-3   
  EBA    Epidermolysis bullosa acquisita   
  ELISA    Enzyme-linked immunosorbent assay   
  H&E    Hematoxylin and eosin   
  IgA     Immunoglobulin A   
  IEN    Intraepidermal neutrophilic   
  IgG    Immunoglobulin G   
  IIF    Indirect immunofl uorescence   
  LP    Lichen planus   
  LPP    Lichen planus pemphigoides   
  NC    Non-collagenous   
  PUVA    Psoralen plus ultraviolet A   
  SLE    Systemic lupus erythematosus   
  SPD    Subcorneal pustular dermatosis   
  TNF    Tumor necrosis factor    

        Lichen Planus Pemphigoides 

    Clinical Features 

 Lichen planus pemphigoides (LPP) is a rare autoimmune bullous disorder, with less 
than 100 cases described in the English literature to date. It is characterized by the 
presence of lesions of lichen planus (LP) as well as vesicles and bullae arising in 
areas of LP and in uninvolved skin [ 1 ,  2 ]. The vesicles and bullae are subepidermal 
and demonstrate features of bullous pemphigoid (BP), including the presence of 
bullous pemphigoid 180 antigen (BP180) [ 2 ]. When LPP was fi rst reported, there 
was controversy over whether it represented two coinciding conditions or a single 
disease with characteristics of both lichen planus and bullous pemphigoid. It is now 
understood to be a separate entity that consists of features of LP and BP, and is dis-
tinguishable from BP by the nature of the circulating autoantibodies. While BP180 
is present in both LPP and BP, autoantibodies react to region 4 within the BP180 
non-collagenous (NC)-16a domain in LPP, whereas autoantibodies in BP react to 
regions 2 and 3 [ 2 ]. Diagnostic criteria for LPP used by some authors include: 
lesions with the clinical appearance of vesicles or bullae arising on both lesions of 
LP and uninvolved skin, histopathology demonstrating both a subepidermal blister 
and features of LP, and direct immunofl uorescence (DIF) of peri-lesional skin dem-
onstrating linear deposition of complement component 3 (C3) and/or immunoglob-
ulin G (IgG) along the dermoepidermal junction (DEJ) [ 3 ]. 

 LPP usually presents in middle-aged adults, with a slight female preponderance 
and no particular racial predominance [ 1 ,  3 ]. In a review of 78 cases of LPP, the 
mean age at diagnosis was 54 years, with a peak in incidence among adults in their 
fi fth and sixth decades of life [ 3 ]. LPP occurs rarely in children, with less than 20 
cases of childhood LPP described to date [ 4 ]. In a review of 12 children with LPP, 
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the mean age at diagnosis was 12 years and there was a higher incidence in boys [ 5 ]. 
Clinically, LPP is characterized by the development of lesions typical of lichen pla-
nus followed by the development of tense vesicles and bullae, though rare cases have 
been reported with lichen planus and bullous lesions occurring concomitantly. The 
lesions of LP are erythematous or violaceous papules and plaques that are classically 
described as pruritic, polygonal, and planar (Fig.  11.1 ) [ 4 ]. In the following weeks to 
months, bullous lesions arise in areas of erythema, normal skin, the oral mucosa, or 
within lichenoid lesions (Fig.  11.2 ). Similar to the presentation of bullous pemphi-
goid, the blisters of LPP are tense, dome-shaped, and can be hemorrhagic or contain 
clear fl uid. Bullae tend to develop on the extremities, although they have been 
reported as generalized eruptions in few patients [ 3 ]. Oral mucosal involvement in 

  Fig. 11.1    Lichen planus pemphigoides. Violaceous, polygonal, fl at-topped lesions of lichen 
 planus on the lower extremity with a tense, dome-shaped blister       

  Fig. 11.2    Lichen planus pemphigoides. Clear fl uid-fi lled tense bullae arising on erythematous 
skin       
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the form of erosions, white dots, and streaks are also seen in a minority of patients 
(36 %). On average, the average time elapsed between the development of LP lesions 
to the development of vesiculobullous lesions of LPP is 8.3 months, while simulta-
neous appearance of lesions has been observed in up to 6 % of cases [ 3 ].

    Histologically, the lichenoid lesions of LPP demonstrate classic histopatho-
logical features of lichen planus and the bullae demonstrate features of bullous 
pemphigoid [ 1 ]. Biopsy specimens with hematoxylin and eosin (H&E) staining 
from cutaneous lichenoid lesions demonstrate hyperkeratosis, hypergranulosis, 
and acanthosis. Colloid bodies of Civatte are seen in some cases, with a band-like 
lymphocytic infi ltrate in the upper papillary dermis. Vesicles and bullae demon-
strate a subepidermal blister with associated edema and infi ltration of eosinophils, 
and perivascular mixed infl ammatory infi ltrates consisting of eosinophils, histio-
cytes, and lymphocytes [ 3 ]. Direct immunofl uorescence studies performed on 
peri-lesional skin biopsies show linear deposition of IgG, C3, and fi brinogen 
along the basement membrane zone (BMZ) [ 4 ]. Indirect immunofl uorescence 
(IIF) studies demonstrate circulating IgG autoantibodies to keratinocyte cell sur-
faces. When performed, enzyme-linked immunosorbent assay (ELISA) tests often 
demonstrate positivity for IgG antibodies to desmoglein-1 (Dsg1), BP180, and 
BP230 [ 2 – 4 ]. 

 The pathogenesis of LPP is not completely understood. Although most cases are 
idiopathic, there are few reports of LPP developing in association with drugs, pho-
totherapy, and in one case, hepatitis B virus infection [ 6 – 9 ]. The most common 
culprit medications reported are angiotensin converting enzyme inhibitors such as 
ramipril and captopril [ 7 – 9 ]. One theory suggests that damage to basal cells in LP 
can expose sequestered antigens or produce new antigens that lead to autoantibody 
formation and subsequent bullous lesions. In a study examining circulating antibod-
ies before and after the diagnosis of LPP, autoantibodies to the basement membrane 
zone were detectable after the development of bullae, but not before. Furthermore, 
once the bullae were controlled with therapy, anti-BP180 antibodies were no longer 
detectable [ 2 ]. The diagnosis of LPP can be confi rmed based on histopathological 
fi ndings of both LP and subepidermal bullae, and DIF fi ndings of linear deposits of 
IgG and/or C3 in the BMZ [ 3 ].  

    Systemic Treatment 

    Systemic Corticosteroids 

 The use of systemic corticosteroids to treat LPP has been reported most widely in 
the literature. In greater than half of the cases, systemic corticosteroids alone have 
been used to successfully treat LPP. In most reports, the bullous eruption resolves 
within a few weeks of therapy and while there have been relapses reported in 
patients after several years of disease clearance, the recurrence rate of LPP appears 
lower than the rate seen in bullous pemphigoid. The recommended dosage is 0.5 mg/
kg daily, or 40–60 mg daily for adults [ 10 ]. 
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 Although systemic corticosteroid therapy is an effective fi rst-line therapy that has 
demonstrated good clinical response, there are undesirable side effects, particularly 
in children. In rare reports of LPP in children, different systemic agents were required 
after diffi culty tapering systemic steroid treatment. In one case of LPP in a 2-year-old 
child, the disease was controlled with systemic corticosteroids at a dose of 2 mg/kg 
daily. However, attempts to taper the dose below 1 mg/kg daily resulted in recurrent 
fl ares of severe bullous disease. The patient was begun on low dose methotrexate and 
was able to be successfully tapered off systemic steroids [ 11 ]. In another case of LPP 
in a 6-year- old child, topical corticosteroid therapy resulted in no response, and oral 
prednisolone at 1 mg/kg/day resulted in the cessation of bullae formation within 4 
days. However, tapering resulted in fl ares at 5 and 10 weeks, and again when steroids 
were stopped. During 2 years of follow-up, the patient had recurrence of LP lesions 
but not bullous lesions [ 5 ].  

    Dapsone 

 Dapsone (4,4′-diaminodiphenyl sulphone), traditionally used as an anti-infectious 
agent, has demonstrated many uses for noninfectious infl ammatory dermatologic 
diseases. There are several cases in adults and children that have documented the 
successful treatment of LPP with dapsone, either as a single agent or in combination 
with other systemic agents. In two reports of adults with LPP, dapsone was used in 
conjunction with oral methylprednisolone and resulted in disease control. After 12 
weeks on oral steroids and 16 weeks of dapsone, one patient had no recurrence of 
any skin lesions after 1 year [ 12 ]. In another patient who was previously treated with 
erythromycin and nicotinamide with little response, dapsone 50 mg daily was used 
with topical corticosteroids. Within 1 week, bullous lesions began to regress and 
dapsone was continued for 4 months until complete clearance was achieved. Over 
18 months of follow-up there were no recurrences of bullous lesions, although 
lesions of LP recurred and were managed with topical corticosteroids [ 13 ]. There 
are also reports of poor response to dapsone. In a patient treated with dapsone 
100 mg/day, no response was seen after 2 weeks. Once therapy was switched to oral 
methylprednisolone, there was expedient resolution of skin lesions and steroid ther-
apy was discontinued after only 2 months [ 12 ]. 

 In a report of two cases of childhood LPP, both patients were treated successfully 
with a combination of topical corticosteroids, oral prednisolone, and dapsone. In 
one patient, clinical remission was achieved within 10 months, and BP180 ELISA 
remained borderline positive. In another patient, systemic treatment lasted for 19 
months, and the patient had mild recurring LP plaques 2 years later that responded 
to topical steroids, while the BP180 ELISA remained borderline positive [ 4 ].  

    Antibiotics and Nicotinamide 

 The combined use of antibiotics and nicotinamide (or niacinamide) has been 
reported in autoimmune bullous diseases. This combination of drugs acts to inhibit 
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neutrophil or eosinophil chemotaxis, inhibit antigen-induced histamine release, 
suppress antigen responses, and suppress lymphocyte transformation [ 14 ]. In the 
treatment of LPP, therapy with erythromycin and nicotinamide has been reported in 
children, whereas tetracycline antibiotics have been used in adults, with varying 
success. In a child diagnosed with LPP, the patient was to begin therapy with dap-
sone 50 mg daily and topical steroids, but while awaiting the results of glucose- 6- 
phosphatase testing, began treatment with oral erythromycin 30 mg/kg daily in four 
divided doses and nicotinamide 150 mg three times a day. After 1 week, this was 
then replaced by dapsone 50 mg daily and topical steroids. The patient had cessa-
tion of new bullae within 1 week, and had complete clearance by 4 months. After an 
18-month period of follow-up, the patient had no recurrence of bullae, and lesions 
of LP were treated with topical corticosteroid therapy [ 13 ]. 

 In an adult with LPP, initial treatment with oral prednisone induced remission of 
the disease, but in the presentation of a new fl are 3 years later, the patient was 
treated with tetracycline 500 mg four times daily and nicotinamide 500 mg three 
times daily. This regimen led to rapid clearance of skin lesions, however, tetracy-
cline was replaced with doxycycline 100 mg twice daily due to the development of 
renal insuffi ciency. Bullous eruptions recurred at each attempt to discontinue doxy-
cycline and nicotinamide, and would respond to reinstitution of both drugs [ 14 ].  

    Other Immunosuppressive Agents 

 Methotrexate has been used as an adjuvant immunosuppressive agent with pred-
nisolone. In one report, a young child with LPP demonstrated response to pred-
nisolone 2 mg/kg daily, but attempts to taper below 1 mg/kg daily resulted in a 
severe fl are of the bullous component of the disease. Methotrexate 0.5 mg/kg daily 
was initiated and led to disease clearance after 4 weeks of treatment, and predniso-
lone was tapered over 8 weeks. Follow-up testing of serum anti-BP180 autoanti-
bodies demonstrated decreasing levels along with clinical improvement. After 11 
months of treatment with methotrexate, serum level of anti-BP180 autoantibodies 
decreased from 173 to 42 U/mL and the patient had no recurrence of disease during 
follow-up [ 11 ]. 

 There are sparse reports of azathioprine being used as an adjunctive treatment for 
LPP. Only one case has been reported in which a patient was treated with combina-
tion therapy with prednisolone 40 mg daily, azathioprine 100 mg daily, and topical 
steroids. Disease control was maintained with prednisolone 25 mg and azathioprine 
100 mg daily, although there was no report of subsequent follow-up [ 10 ]. 

 In a case of prednisolone-resistant LPP, a patient with extensive lesions involving 
the soles and oral mucosa was treated with low dose cyclosporine A in combination 
with prednisolone. After the patient had minimal response to prednisone at 0.4 mg/
kg daily, low dose cyclosporine A at 2 mg/kg daily was added and led to improve-
ment of vesicles and bullae. As the patient’s clinical lesions improved and the anti-
 BP180 antibody titer index decreased, cyclosporine A and prednisone were tapered, 
and the patient remained in remission [ 15 ].   
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    Current Opinions 

 Lichen planus pemphigoides has features of both bullous pemphigoid and lichen planus, 
which can make treatment with just one modality suboptimal. Based on the severity of 
the disease, which is defi ned by the extent of body surface area involvement and severity 
of symptoms such as pruritus, treatments range from topical therapy to systemic immu-
nosuppressive agents. Topical corticosteroids are an effective and safe fi rst-line treat-
ment in patients with limited cutaneous involvement, as it is used to treat both localized 
lichen planus and bullous pemphigoid. In cases with extensive cutaneous and/or mucosal 
involvement requiring systemic treatment, the most studied therapeutic agent for LPP is 
oral prednisolone. Compared to bullous pemphigoid, LPP has a much younger age of 
onset and typically follows a less severe clinical course, which makes corticosteroids a 
reasonable fi rst-line treatment option. However, in patients with contraindications to sys-
temic steroid therapy or in young children, dapsone is the next most commonly reported 
agent. Dapsone has demonstrated favorable results particularly in younger patients in 
whom chronic therapy with systemic corticosteroids is undesirable. However, if there are 
contraindications to dapsone such as glucose-6-phosphatase defi ciency or the develop-
ment of hemolytic anemia, other immunosuppressants such as methotrexate, azathio-
prine, and cyclosporine can be considered, although the literature reporting on the 
effi cacy of these agents is sparse and anecdotal (Table  11.1 ). The use of combination 
therapy with antibiotics and nicotinamide is less favorable due to reports of patients with 
indefi nite treatment duration and disease fl ares associated with discontinuation.

   Deciding whether or not to discontinue a therapy or add an additional therapy 
can be diffi cult and depends largely on the extent of clinical response. When treat-
ing with systemic corticosteroids, many clinicians use the cessation of new bullae 
formation within the fi rst 7–14 days as a sign of good clinical response in the initial 
treatment period. Beyond the initial clinical response, the next challenges are 
achieving a full clinical response and maintaining disease clearance while tapering 
medication(s). In the rare cases of extensive disease involvement including the oral 
mucosa, additional therapeutic measures such as dapsone can be useful adjunct 
treatments. Once disease control is achieved, tapering must be performed with close 
monitoring, either with follow-up clinic visits or telephone follow-up at a minimum 
of weeks 2, 4, 8, and 12. There is wide variability in response to tapering medica-
tions, evident by the variable lengths of total treatment periods reported in the litera-
ture, ranging between 3 and 18 months, and in some cases, indefi nite maintenance 
therapy. While some patients demonstrate disease stability with no recurrence, other 
patients demonstrate rapid disease recurrence with medication tapering.  

    Discussion/Areas of Future Interest 

 There is limited literature on the effi cacy of treatment options for LPP. The lack of 
evidence for the use of non-steroidal systemic agents is likely refl ective of the extent 
of the typical success of systemic steroids in treating the disease. Few studies report 
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on the level of autoantibody titers throughout the course of the disease, although it 
can be used as a guide for response to treatment. Further research is needed to evalu-
ate the utility of monitoring autoantibody levels and the correlation between auto-
antibody titers and disease severity.   

    Bullous Lichen Planus 

    Clinical Features 

 Bullous lichen planus is a variant of lichen planus that presents with typical lesions 
of LP and vesicles and bullae over pre-existing papules and plaques. Unlike LPP, 
the bullae are often less extensive, and bullae tend to form only in areas of involved 
skin with lesions of LP, with few bullae rarely occurring in the adjoining skin 
(Fig.  11.3 ) [ 16 ]. In contrast, the bullous lesions of LPP form on both lesions of LP 
and normal skin. The bullous component of bullous LP is most prominent during an 
LP fl are and has a similar distribution to lichen planus, with a predilection for the 
trunk and extremities. Pruritus is a common presenting symptom, which can pre-
cede the development of erythematous or violaceous papules and plaques with bul-
lae forming at the periphery. The bullae are tense, non-hemorrhagic, and can form 
as a group of numerous vesicles [ 17 ,  18 ]. Oral involvement is uncommon but can 
occur in this entity. It usually presents as fl uid-fi lled vesicles with surrounding retic-
ular white streaks, often on the buccal mucosa and less commonly on the gingiva 
and inner aspect of the lips [ 19 – 21 ].

   Histologically, bullous LP demonstrates features of lichen planus such as hyper-
keratosis, focal hypergranulosis, prominent basal vacuolar cell degeneration, and 

  Fig. 11.3    Bullous lichen planus. Erosions where bullae occurred within lesions of lichen planus       
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band-like lymphohistiocytic cell infi ltrates in the upper dermis with few eosinophils 
that hug the epidermis, leading to the creation of a subepidermal cleft [ 16 ]. The 
subepidermal bullae contain fi brin strands, eosinophils, neutrophils, and occasional 
histiocytes. Infl ammatory cells are also found along the BMZ at the edge of the 
blister, and perivascular lymphohistiocytic infi ltrates can be seen in the papillary 
and reticular dermis. Although bullous LP can be clinically resemble bullous pem-
phigoid and LPP, DIF will characteristically lack the linear deposits of immuno-
globulins and C3 at the BMZ, and show only reticular and coarse granular deposits 
of fi brinogen at the dermoepidermal junction. Indirect immunofl uorescence will 
demonstrate immunoglobulins in the stratum granulosum with no circulating anti-
bodies [ 18 ,  20 ]. 

 The pathogenesis of bullae in this entity is thought to be due to upper dermal 
infl ammation, extensive liquefactive degeneration and vacuolation of the basal layer 
[ 5 ]. Few cases have reported bullous LP occurring in response to certain drugs such 
as intravenous contrast, labetolol, and hepatitis B virus vaccines [ 22 – 24 ]. Theories 
behind this association suggest that drug-induced lichen planus can be initiated by 
a cell- mediated immune response to an induced antigenic change in the skin or 
mucosa. From a diagnostic perspective, bullous LP can clinically be mistaken for 
bullous pemphigoid or LPP; however, the indirect and direct immunofl uorescence 
assays are distinct in bullous LP and will guide the diagnosis.  

    Treatment 

    Systemic Corticosteroids 

 Corticosteroids are considered the fi rst-line and the most widely used therapeutic 
agent to treat lichen planus and its variants [ 25 ]. Systemic steroids are used in cases 
of LP that are refractory to topical therapy, extensive in body surface area involve-
ment, or in exanthematous or ulcerative forms. Lichen planus is generally respon-
sive to corticosteroids, and bullous LP appears to have a similar response profi le. In 
case reports that describe the treatment of bullous LP with systemic steroids, the 
most common doses reported are prednisolone 0.5–1.0 mg/kg daily. In one report of 
an adult patient, oral prednisolone 40 mg daily was used to treat bullous LP, and was 
tapered in 6 weeks leading to regression of all skin lesions and with no disease fl are 
or relapse throughout a 6-month follow-up period [ 16 ]. Systemic steroids were also 
reported in a case of a child with bullous LP, at a treatment dose of 20 mg daily. 
After treatment for approximately 6 weeks, the patient had good response to therapy 
with no adverse effects. Oral mini-pulse therapy has also been reported in patients, 
using 5 mg betamethasone orally as a single daily dose on two consecutive days 
each week, in conjunction with topical betamethasone dipropionate twice daily. 
This was tapered to 0.5 mg each week, and stopped after 10 weeks. In pulse therapy, 
potential side effects are decreased and the authors reported adequate disease con-
trol with no recurrence after 12 months [ 26 ].  
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    Acitretin 

 Although there are no specifi c studies or reports that discuss the use of acitretin in 
patients with bullous LP, it is one of the only treatments for lichen planus that has 
been studied in a double-blind placebo-controlled trial. In this study, patients with 
LP were treated with 30 mg acitretin daily for 8 weeks. In 64 % of all patients, there 
was remission or improvement of symptoms, including pruritus, papulosis, and ery-
thema. Side effects were minimal, with cheilitis and dry mouth being the most com-
monly reported adverse reactions [ 25 ].  

    Cyclosporine 

 Cyclosporine has only been studied for the treatment of lichen planus in small uncon-
trolled case series or case reports. This agent is a systemic treatment that can be used for 
lichen planus after patients have demonstrated resistance or lack of response to acitretin 
and/or corticosteroids. Doses used in the literature have been reported between 1 and 
5 mg/kg daily, as low doses appear to be suffi cient to control the disease [ 25 ].  

    Dapsone 

 Dapsone has been reported in the treatment of lichen planus and its variants, used alone 
or more often as an adjunctive agent with corticosteroids. In a review of the use of 
dapsone as a single agent for lichen planus, 92 patients with any clinical variant of LP 
were treated with dapsone 200 mg daily for 16 weeks. Complete response was seen in 
65 % of patients while 19 % achieved partial response to treatment [ 25 ]. In other cases, 
dapsone was used in combination with prednisone, either if prednisone alone did not 
achieve complete clearance of disease or as an additional agent during the tapering of 
steroids. In case reports of patients with LP involving the oral mucosa, dapsone 
appeared to have increased effi cacy in improving oral lesions and in tapering predni-
sone. Patients were initially treated with 40 mg of prednisone daily, and as prednisone 
was decreased to 20 mg daily, dapsone at 25 mg daily was added to prevent disease 
fl are. However, in another report, low dose dapsone (25 mg daily) and systemic ste-
roids were suffi cient to induce remission in a patient, but tapering to low doses of either 
dapsone or prednisone resulted in disease fl ares, which were treated with higher doses 
of dapsone (50 mg for the fi rst fl are, and 100 mg for the second fl are) [ 18 ].   

    Current Opinions 

 There are no reports in the literature beyond anecdotal case reports that specifi cally 
evaluate or review the effi cacy of different treatment methods for bullous LP. This 
is likely due to the fact that bullous LP is rare, underreported, and often treated by 
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clinicians under the same guidelines used for treating lichen planus, as this clinical 
variant does not require a markedly different treatment course. By and large, the 
main difference between bullous LP and classic lichen planus is the presence of bul-
lae, which can be more concerning to the patient, and rupture and lead to the expo-
sure of more cutaneous sources of entry for infection. Although there are few reports 
suggesting that bullous LP can be more resistant to treatment than classic LP, this 
generalization is solely based on anecdotal observations and individual experiences, 
as the incidence of bullous LP within the population of patients with lichen planus 
is still not well defi ned. Corticosteroids and acitretin either alone or in combination 
are the systemic therapies for lichen planus that have been most extensively used 
and reported. Adjunctive treatment options include cyclosporine and dapsone, with 
varying reports of success (Table  11.1 ) [ 17 ]. The approach to the treatment of bul-
lous lichen planus is similar to that of lichen planus, although clinicians should be 
aware of a possibly higher rate of treatment resistance to the typical fi rst or second-
line treatments.  

    Areas of Future Interest 

 Further studies on the epidemiology and disease course of bullous LP are warranted. 
There is limited literature evaluating bullous LP separately from other clinical vari-
ants of LP, likely due to the rarity of the disease. Although some authors believe that 
the clinical course of bullous LP is more recalcitrant to standard therapies for lichen 
planus, there is scant data to support this notion. Areas of future interest include 
characterization of the epidemiology of bullous LP, features of the clinical course, 
and the potential role of other therapeutic options that are used for lichen planus, 
such as phototherapy.   

    Bullous Systemic Lupus Erythematosus 

    Clinical Features 

 Systemic lupus erythematosus (SLE) is a multi-organ system autoimmune disease 
that classically presents with cutaneous manifestations such as a malar rash, oral 
ulcers, discoid lesions, and photosensitivity, seen in up to 76 % of patients during 
the disease course. Bullous systemic lupus erythematosus is a rare autoantibody- 
mediated bullous dermatosis that is seen in 1–5 % of patients with SLE [ 27 – 29 ]. In 
an epidemiologic study in France, the incidence of bullous SLE was reported to be 
0.2 cases per million people, and in a series of 67 patients with subepidermal immu-
nobullous disorders, 3 % had bullous SLE [ 30 ]. Patients with SLE can also present 
with a wide range of antibodies that lead to autoimmune bullous dermatoses such as 
bullous pemphigoid, dermatitis herpetiformis, pemphigus vulgaris, pemphigus 
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foliaceus, linear IgA disease, and epidermolysis bullosa acquisita (EBA). Bullous 
SLE is a separate autoimmune bullous dermatosis that has been described more 
recently. It is characterized by a widespread vesiculobullous eruption, with clinical 
and histological fi ndings resembling bullous pemphigoid or dermatitis herpetifor-
mis. There are at least three different types of bullous SLE based upon the location 
of the autoantibody in the basement membrane. The most common type of bullous 
SLE demonstrates antibodies against components of type VII collagen, which can 
resemble EBA [ 28 ]. 

 Clinically, bullous SLE is seen predominantly in African American women in 
the second and third decades of life. It has only been reported in rare cases in 
children and adolescents. In relation to SLE, the bullous eruption can occur 
before the onset of SLE or at any point throughout the disease course; however, 
patients with bullous SLE tend not to develop other cutaneous manifestations of 
lupus. Although the onset of bullous SLE eruptions does not necessarily parallel 
systemic disease activity, there are few reports of bullous fl ares coinciding with 
an exacerbation of SLE [ 31 ]. The primary lesions are tense vesicles and larger 
bullae that can be fi lled with either clear or hemorrhagic fl uid and arise in ery-
thematous or normal skin. Multiple vesicles or bullae can form in a cluster, which 
expand and coalesce to form elongated, arciform, or irregular shapes [ 30 ]. Several 
reports have described erythematous plaques with annular or targetoid erythema 
multiforme-like confi gurations. Patients can develop lesions on both sun-exposed 
and non-sun-exposed skin, but demonstrate a predilection for the fl exural and 
extensor surfaces. Facial and intraoral involvement is relatively common, with 
common sites including the perioral skin, lip vermillion, oral mucosa, and tongue 
[ 32 ]. Less commonly, the upper trunk and supraclavicular regions are involved 
[ 1 ,  29 ]. Lesions can be asymptomatic or associated with pruritus or burning sen-
sations. Intraoral lesions initially appear as tense bullae that evolve into painful 
erosions [ 33 ]. 

 On histological examination, the blisters of bullous SLE are subepidermal and 
contain large numbers of neutrophils and karyorrhectic debris, with occasional 
lymphocytes, histiocytes, and eosinophils (Fig.  11.4 ). These fi ndings can appear 
 identical to the histology of dermatitis herpetiformis, which is characterized by 
subepidermal vesicles and papillary-tip neutrophil microabscesses. In biopsies of 
nonbullous skin, there are neutrophilic microabscesses in the subepidermis, and 
marked dermal edema with mixed infl ammatory cell infi ltrates consisting of neu-
trophils, eosinophils, lymphocytes, and histiocytes in the upper dermis. On DIF 
of lesional and perilesional skin, all major classes of immunoglobulins and C3 
are often seen in the epidermal basement membrane zone and perivascularly in 
either granular (60 %) or linear (40 %) patterns [ 29 ,  30 ]. The granular pattern can 
be differentiated from the pattern seen in dermatitis herpetiformis as the pattern 
of deposition is not confi ned to the tips of the dermal papillae as they are in der-
matitis herpetiformis. In terms of immunoglobulin deposition, IgG is nearly uni-
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versally present, observed in up to 100 % of patients, followed by IgA in 67 % 
and IgM in 50 %, and complement seen in 77 % of cases [ 1 ,  28 ]. Indirect immu-
nofl uorescence is negative for anti-BMZ antibodies [ 34 ]. Circulating antibodies 
are also found in bullous SLE, most commonly to type VII collagen in the NC1 
domain.

   The major antigenic epitope in bullous SLE is the fi bronectin region of the 
NC1 domain of type VII collagen, which is also seen in patients with EBA. This 
region plays an important role in mediating the interaction between anchoring 
fi brils and other matrix proteins. By anchoring fi brils that cross-link the lamina 
densa and dermal matrix, this region helps to maintain adhesion at the DEJ. In 
bullous SLE, the presence of circulating antibodies against this epitope prevents 
interactions between the collagen and extracellular matrix, which leads to the 
formation of blisters and complement-mediated damage [ 29 ]. 

 The diagnosis of bullous SLE can be challenging, as lesions can mimic those 
of bullous pemphigoid, linear IgA, and the infl ammatory variant of EBA. The 
diagnosis can be made based on criteria that was originally proposed by Camisa 
and Sharma in 1983, which includes a diagnosis of SLE (according to criteria of 
the American College of Rheumatology), vesicles and bullae that arise on but are 
not limited to sun-exposed skin, histopathology compatible with dermatitis her-
petiformis, negative IIF for circulating anti-BMZ antibodies, and DIF positive for 
IgG or IgM, and often IgA at the BMZ [ 34 ,  35 ]. Laboratory testing may reveal 
positive antinuclear antibody, positive anti- double- stranded DNA antibody, posi-
tive anti-Smith antibody, positive antiribonucleoprotein antibody, and/or hypo-
complementemia [ 34 ].  

  Fig. 11.4    Bullous systemic lupus erythematosus. Subepidermal bulla with neutrophils and kary-
orrhectic debris. H&E, 10×       
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    Treatment 

    Dapsone 

 Dapsone is considered the mainstay of the treatment for bullous SLE. The striking 
response and clearance of lesions in response to dapsone can also be used to confi rm 
the diagnosis, especially in cases where the clinical presentation is diffi cult to 
 distinguish from EBA. Anecdotally, improvement with initiation of low doses 
 (25–50 mg daily) of dapsone is usually dramatic, with cessation of new blister for-
mation within 24–48 hours and clearance within 1 week. Although there are few 
studies that evaluate the effi cacy of dapsone, in an analysis of 19 patients with bul-
lous SLE, 17 showed improvement within days to weeks of initiation of 50–100 mg 
daily of dapsone therapy [ 36 ]. In one case of a young boy with bullous SLE resistant 
to systemic corticosteroids and mycophenolate mofetil (MFA), the addition of dap-
sone at a dose of 200 mg daily for 3 days led to signifi cant regression of disease. The 
patient was continued on dapsone at decreased doses and tapered over 5 months 
[ 34 ]. Relapse of the disease can be seen with tapering and withdrawal of medica-
tion, although fl ares are rapidly responsive to reinstitution of therapy. Maintenance 
doses of dapsone between 25 and 50 mg/day are used during the taper process, and 
in most cases, dapsone can be discontinued with maintained disease control within 
12 months [ 19 ,  30 ,  37 ].  

    Systemic Corticosteroids 

 Bullous SLE has demonstrated higher resistance to systemic corticosteroid therapy 
and other immunomodulators than other manifestations of SLE. High-dose 
 corticosteroids are often used for the treatment of systemic symptoms of SLE, but 
are relatively ineffective in treating the cutaneous component [ 30 ]. However, in 
eruptions of bullous SLE that occur in the setting of SLE disease fl ares, treatment 
with both corticosteroids and other immunosuppressants is prudent [ 28 ].  

    Rituximab 

 Rituximab is a CD20 chimeric monoclonal antibody that has approved uses for non- 
Hodgkin lymphomas and rheumatoid arthritis. It has been used off-label in many 
autoimmune diseases, including SLE. In a report of one case, rituximab was used 
successfully in a patient with bullous SLE refractory to prednisone and immunosup-
pressives, including azathioprine and mycophenolate mofetil. After failure with 
these therapies, the patient was on prednisone and treated with two intravenous 
infusions of rituximab 1000 mg separated by 2 weeks. Cutaneous bullous lesions 
improved within 10 days of the fi rst dose of rituximab, and cleared by 2 weeks after 
the second dose. The patient was subsequently able to be tapered down to 10 mg 
daily of prednisone [ 38 ].  
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    Other Immunosuppressive Agents 

 Methotrexate has been reported in individual cases in the literature as an effective 
treatment in the treatment of bullous SLE. In one case report, a patient developed a 
severe bullous eruption concurrently with a fl are of lupus serologies, which had 
previously been controlled. The patient also had an extensive history of intolerance 
to numerous drugs in the past, and was thus begun on therapy with oral methotrex-
ate 10 mg weekly. This resulted in rapid and complete clearance of cutaneous 
lesions, with successful taper and discontinuation of methotrexate [ 39 ]. 

 Mycophenolate mofetil is a 2-morpholinoethyl ester of mycophenolic acid that 
inhibits DNA synthesis by selective inhibition of inosine monophosphate dehydro-
genase. It acts as an immunosuppressive agent by targeting T- and B-lymphocytes 
predominantly, inhibiting T- and B-cell proliferation, inducing apoptosis of T-cells, 
and inhibiting antibody production by B-cells. In one study of bullous SLE in child-
hood, MFA and erythromycin were used in combination to treat an eruption of bul-
lous SLE. This combination was found to be an effective therapeutic regimen, with 
erythromycin acting as an anti-infl ammatory agent [ 40 ,  41 ].   

    Current Opinions 

 Bullous SLE is a rare bullous cutaneous manifestation of SLE that is typically resis-
tant to treatment with corticosteroids. Due to the rarity of disease, there is only 
anecdotal evidence upon which therapeutic measures can be guided. Dapsone at 
low-to-intermediate doses is often enough to induce remission of bullous lesions, as 
doses higher than 1.5 mg/kg daily tend to increase the risk of hemolytic anemia 
while not demonstrating any additional treatment effi cacy. In cases that are more 
complex, either due to concurrent systemic and/or visceral symptoms of SLE or 
resistance to initial treatment, combination treatment with other immunosuppres-
sives such as methotrexate and mycophenolate mofetil appear to have additional 
effectiveness. Corticosteroid therapy, which is noted to be relatively ineffective in 
treating bullous SLE as an isolated treatment, may be part of the treatment of bul-
lous SLE when it occurs in the setting of a fl are of SLE. Rituximab has only limited 
anecdotal evidence for its use in bullous SLE, and should be reserved in cases of 
treatment failure with other agents fi rst (Table  11.1 ).  

    Areas of Future Interest 

 Further studies on the comparative effi cacies of second-line immunosuppressive 
agents such as methotrexate and mycophenolate mofetil, among others, are needed. 
Currently, individual experiences are the driving force behind which second-line 
treatments are chosen by clinicians, and it is unclear which may be more effective 
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when bullous SLE occurs in isolation of systemic disease, compared to bullous SLE 
occurring in the setting of a SLE fl are. The ability to distinguish optimal treatment 
measures in these two settings will likely have a signifi cant impact on the clinical 
course of patients with this disease.   

    IgA Pemphigus 

    Clinical Features 

 IgA pemphigus is a rare autoimmune intraepidermal bullous entity, with only 70 cases 
reported in the literature up to 2010 [ 42 ]. Although the frequency and racial distribu-
tion are unknown due to the rarity of the disease, a review of case reports reveal a slight 
female predominance, and average age of presentation in the 5th decade of life [ 43 ]. 
There are various other terms that are synonymous to this entity, including intraepider-
mal neutrophilic IgA dermatosis, intercellular IgA dermatosis, intraepidermal IgA 
pustulosis, IgA pemphigus foliaceus, and IgA herpetiform pemphigus. 

 There are two types of IgA pemphigus identifi ed, which include the subcorneal 
pustular dermatosis (SPD) type and the intraepidermal neutrophilic (IEN) type. 
Both types have a similar clinical appearance, but can be distinguished by antigen 
expression. The SPD type demonstrates reactivity against desmocollin-1 (Dsc-1), 
which is expressed most strongly in the upper epidermis. In the IEN subtype, the 
autoantigen has been identifi ed as desmoglein-1 and/or desmoglein-3 (Dsg 3) [ 42 ]. 
Clinically, IgA pemphigus presents as a vesiculopustular eruption that can develop 
on normal or erythematous skin. While other types of pemphigus diseases will be 
positive for IgG autoantibodies, IgA pemphigus is characterized by the presence of 
tissue-bound and circulating IgA antibodies that target desmosomal or 
 non- desmosomal cell surface components in the epidermis. The onset of lesions is 
typically subacute, and they initially present as tense bullae that evolve into fl accid 
fl uid-fi lled blisters. As neutrophils accumulate, the lesions transform into pustules 
(Fig.  11.5 ) [ 43 ]. Multiple pustules often form in a group and coalesce into an annu-
lar, circinate or serpiginous pattern with a central crust. The areas most commonly 
involved are the axilla, groin, trunk and proximal extremities. Less commonly, there 
can be scalp, postauricular, and intertriginous involvement. Mucous membrane 
involvement is rare in this entity, with only one report of oral mucosal and perianal 
involvement [ 44 ]. Pruritus is reported in approximately 50 % of patients.

   On histological examination, the hallmark fi nding of IgA pemphigus is the presence 
of intraepidermal neutrophilic pustules or vesicles and neutrophilic infi ltration in the 
epidermis. Acantholysis may be seen, and is often mild when it is present. The extent 
of acantholysis seen in IgA pemphigus is less than that seen in classic pemphigus. In 
the subcorneal type, the pustules are located in the upper epidermis, whereas they are 
suprabasilar and involve the lower or entire epidermis in the intraepidermal type [ 42 ]. 
On DIF of perilesional skin, IgA deposition is seen on the cell surfaces of epidermal 
keratinocytes (Fig.  11.6 ). In the SPD type, IgA antibodies are only found in the upper 
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  Fig. 11.5    IgA pemphigus. Vesicles and pustules seen in the inframammary region of a woman       

a

b

  Fig. 11.6    IgA pemphigus. ( a ) DIF showing IgA deposition throughout the entire epidermis. ( b ) 
IgG deposition, demonstrating weaker staining than IgA       
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epidermis, whereas they are seen throughout the entire epidermis in the IEN type. 
Deposition of IgG or C3 may also be seen but will demonstrate weaker staining than 
IgA [ 42 ]. On indirect immunofl uorescence, circulating IgA autoantibodies exclusively 
within the subclass of IgA 1  are seen. In contrast to classic pemphigus, the titers for 
autoantibodies are lower in IgA pemphigus, and the sensitivity of indirect immuno-
fl uorescence is approximately 50 % [ 43 ].

   The pathogenesis of IgA pemphigus is thought to occur through the reaction of 
IgA to keratinocyte cell surfaces. The autoimmune targets of the IgA autoantibodies 
include Dsc1, Dsg1 and Dsg3. Desmocollin and desmoglein glycoproteins are 
members of the cadherin superfamily, which are calcium-dependent cell adhesion 
molecules. IgA antibodies bind to keratinocyte cell surface antigens, which leads to 
the accumulation of neutrophils in the epidermis and leads to intraepidermal blister-
ing [ 45 ]. Thus, the gold standard for the diagnosis of pemphigus is demonstration of 
IgA autoantibodies directed against the cell surface of keratinocytes. 

 IgA pemphigus has been reported in association with malignancies, including IgA 
gammopathy, multiple myeloma, and chronic lymphocytic leukemia [ 42 ,  46 ,  47 ]. 
However, there are no reports of patients with IgA pemphigus with mortality linked 
directly as a result of IgA pemphigus, and thus is considered to be less life- threatening 
than other types of pemphigus [ 43 ].  

    Treatment 

    Systemic Corticosteroids 

 Systemic corticosteroids are considered to be the mainstay of treatment of IgA pem-
phigus, in combination with topical corticosteroids. The suggested dose when initi-
ating steroid therapy is 0.5–1 mg/kg daily. However, few studies have demonstrated 
the effi cacy of systemic steroids in IgA pemphigus in particular. In fact, in a case 
series of 9 patients with IgA pemphigus, 4 patients were treated with prednisone 
0.5–1.5 mg/kg daily, and 3 had no response, while 1 patient had partial remission 
while on therapy [ 48 ].  

    Dapsone 

 The main effect of dapsone in the treatment of IgA pemphigus is thought to be 
through the suppression of neutrophil infi ltration. Dapsone as a fi rst-line treatment 
for IgA pemphigus was studied in a small case series of 6 patients. Patients received 
doses ranging from 25–125 mg daily. In 1 patient with IEN type disease, complete 
response was observed. In 2 patients with SPD type, only partial response was 
achieved. In the 3 remaining patients, dapsone was discontinued due to side effects 
of methemoglobinemia and hemolysis [ 48 ].  

C.S. Ahn and W.W. Huang



195

    Colchicine 

 Colchicine has been studied in small subsets of patients with IgA pemphigus. The 
rationale behind colchicine as a potential therapeutic agent is its successes in treat-
ing other neutrophilic dermatoses. However, patients with IgA pemphigus have 
demonstrated limited response to colchicine. In a series of 5 patients treated with 
colchicine (0.5–2 mg per day), 4 patients did not respond to therapy, and the remain-
ing patient was lost to follow-up [ 48 ]. In a report of 2 patients with SPD type IgA 
pemphigus treated with colchicine, clinical response was achieved within 2–3 
weeks of therapy with colchicine 0.5 mg three times daily. However, despite initial 
responsiveness to therapy, relapses with severe disease exacerbations were noted 
each time colchicine was discontinued [ 49 ].  

    Retinoids 

 There are a few case reports that have described the use of retinoids such as isotreti-
noin and acitretin for the treatment of IgA pemphigus. In one study, isotretinoin, 
which is a fi rst generation retinoid, was used to treat a patient with subcorneal pus-
tular dermatosis type IgA pemphigus who was not effectively controlled with con-
ventional therapeutic regimens. The patient demonstrated a rapid response to 
treatment with isotretinoin 20 mg daily, and had complete clearance of skin lesions 
within 3 weeks [ 50 ]. 

 Acitretin, which is a metabolite of etretinate, a second-generation retinoid, 
has been reported as another second-line treatment option for patients with severe 
and/or treatment resistant IgA pemphigus. In one report, a patient with severe 
IgA pemphigus requiring frequent hospitalizations was treated with acitretin, and 
was only able to achieve partial remission on therapy [ 48 ]. In another case report, 
good response to acitretin in SPD type IgA pemphigus was seen in a patient with a 
new fl are of disease. The patient was treated with 50 mg/day for 3 months with 
disease control, and then reduced to a maintenance dose of 25 mg every 2 days [ 51 ].  

    Adalimumab 

 Adalimumab is a recombinant human immunoglobulin antibody that targets 
tumor necrosis factor (TNF)-α. The mechanism for its effect in IgA pemphigus is 
thought to be due to the inhibition of TNF-α, which leads to the inhibition of 
neutrophil infi ltration in the epidermis. In one case, adalimumab was used in 
conjunction with mycophenolate mofetil in a patient who had failed therapy, due 
to a lack of response to treatment or due to complications associated with alefa-
cept, cyclosporine, acitretin, broadband ultraviolet B therapy, dapsone, metho-
trexate, and topical and oral corticosteroids [ 52 ].   
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    Current Opinions 

 Similar to the classic autoimmune bullous dermatoses, corticosteroid therapy appears 
to be the most accepted fi rst-line treatment for IgA pemphigus. As a disease within the 
pemphigus group, many clinicians may approach the treatment of IgA pemphigus 
similarly to the treatment approach to pemphigus vulgaris. Although systemic corti-
costeroid treatment seems to be anecdotally well accepted as fi rst-line, the literature 
supporting the use of systemic corticosteroids is scant and controversial. Dapsone and 
colchicine, which demonstrate anti-infl ammatory and anti-neutrophil effects, can also 
be used relatively safely and are treatment options to consider, especially if there are 
any relative or absolute contraindications to prolonged corticosteroid therapy. 
Retinoids are a second-line treatment option. However, disease fl ares are seen once 
therapy with retinoids is stopped, and long-term maintenance dosing appears to be 
necessary to maintain disease control. The use of biologics such as adalimumb is still 
being explored in IgA pemphigus, and should be considered third-line or in cases that 
have demonstrated resistance or treatment failure to numerous other therapies fi rst 
(Table  11.1 ).  

    Areas of Future Interest 

 Despite the general acceptance of corticosteroids as fi rst-line therapy, there is little 
evidence that demonstrates its effi cacy in the treatment of IgA pemphigus. Studies 
that compare the effi cacy of corticosteroids to other fi rst-line treatment options such 
as colchicine and dapsone would be helpful in shedding light on the management of 
this disease. In treatments such as retinoids where anecdotal evidence is either 
sparse or mixed, further studies are indicated.   

    Subcorneal Pustular Dermatosis 

    Clinical Features 

 Subcorneal pustular dermatosis (SPD), also known as Sneddon-Wilkinson disease, 
is a rare chronic pustular dermatosis initially described by Sneddon and Wilkinson 
in 1956 [ 53 ]. It is seen in higher rates among middle-aged or elderly women, and is 
rarely seen in children or adolescents. It is characterized by a sterile pustular erup-
tion that is often asymptomatic and follows a cyclic and relapsing course [ 54 ]. 
Classically, the pustules are described as half-pustular and half-clear fl uid-fi lled 
blisters that coalesce to form annular or circinate lesions on normal or erythematous 
skin, which evolve into crusted lesions within days. The lesions heal centrally while 
new pustules may appear at the periphery (Fig.  11.7 ). The distribution of SPD is 
symmetric, with a predilection for fl exural areas such as the axillae, groin, 
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abdominal folds, and inframammary areas. Involvement of the face, palms, soles, 
and mucous membranes is uncommon [ 55 ,  56 ].

   Histological examination of a representative lesion demonstrates subcorneal 
separation with focal aggregates of keratin and neutrophils in the cleft. In the epi-
dermis, mild spongiosis with focal exocytosis of neutrophils without acantholysis 
can be seen. In the upper dermis, there are patchy infi ltrates composed of lympho-
cytes, histiocytes, and neutrophils. There can also be perivascular infi ltration of neu-
trophils, and rarely eosinophils and mononuclear cells in the dermis that accompany 
the pustule formation (Fig.  11.8 ) [ 55 ]. In contrast to the subcorneal type of IgA 
pemphigus, direct immunofl uorescence is negative for IgA and IgM in classic SPD, 
whereas IgA pemphigus will demonstrate positive immunofl uorescence with inter-
cellular IgA deposits against desmocollin-1 [ 56 ]. An important component of the 
diagnosis of SPD is demonstrating sterility of the subcorneal pustule fi lled with 
neutrophils, an absence of acantholysis, and negative immunofl uorescence. Thus, 
staining for infectious etiologies are often obtained. Gram stains will be negative for 
bacteria and periodic acid-Schiff stain negative for fungal organisms.

   Although the etiology of SPD is not clear, theories include infectious or autoim-
mune causes. There are known associations between SPD and other autoimmune- 
related disorders including pyoderma gangrenosum, rheumatoid arthritis, systemic 
lupus erythematosus, infl ammatory bowel disease, hyperthyroidism, and multiple 

  Fig. 11.7    Subcorneal 
pustular dermatosis. 
Annular, erythematous 
lesions with crust and 
pustules at the periphery       
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myeloma, as well as anecdotal associations with mycoplasma pneumonia, Sjogren’s 
syndrome, multiple sclerosis, and malignancies such as IgA myeloma. Some authors 
recommend basic screening in patients with this disorder for other common autoim-
mune diseases such as rheumatoid arthritis and monoclonal gammopathy and screen-
ing for underlying myeloma by evaluating for urine and serum paraproteinemia [ 56 ].  

    Treatment 

    Dapsone 

 Dapsone is considered a fi rst-line agent for the treatment of SPD. Its mechanism 
of action is through the inhibition of the cytotoxic effects of peripheral neutrophils 
[ 58 ]. Most cases report a dramatic response to dapsone within 4 weeks of 

  Fig. 11.8    Subcorneal pustular dermatosis. ( a ) Patchy infi ltrates of lymphocytes, histiocytes, and 
neutrophils in the upper dermis. H&E, 10×. ( b ) Subcorneal separation with aggregates of keratin 
and neutrophils within the clef. H&E, 20×       
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treatment, and it is used in doses between 50 and 200 mg/day. In a case report of 
a child with SPD, dapsone 30 mg daily resulted in nearly complete healing of 
cutaneous lesions within 2 weeks of therapy. After 4 weeks, treatment was contin-
ued on alternate days for another month and then stopped with no recurrence or 
fl are [ 54 ]. However, there are cases of refractory SPD or intolerance to dapsone 
due to methemoglobinemia or hemolytic anemia which can be limiting factors. In 
one report of resistant SPD, oral dapsone 50 mg daily was used in a patient for 3 
months, and then in combination with colchicine for 3 months with no response. 
The patient had signifi cant side effects of diarrhea and 20-pound weight loss and 
therapy was discontinued [ 56 ]. Furthermore, patients may require a maintenance 
dose to prevent disease fl are [ 57 ].  

    Colchicine 

 Colchicine has a known inhibitory effect on polymorphonuclear leukocytes, and 
has known effi cacy in the treatment of other dermatologic diseases characterized 
by leukocyte chemotaxis and neutrophilic infi ltration such as Behcet’s disease and 
Sweet’s syndrome. In one report of colchicine use for SPD, colchicine was used 
as an alternative treatment in a patient who developed an allergic reaction to dap-
sone. The patient was started on oral colchicine 0.5 mg twice daily and the pustu-
lar lesions subsided within 1 week, after which the dose was reduced to 0.5 mg 
daily. The drug was well tolerated and there was no recurrence with discontinua-
tion [ 59 ].  

    Retinoids 

 In a review of 12 cases of SPD treated with etretinate, almost all cases were 
initially resistant to dapsone and few had undergone trial with colchicine with 
no response. In all but two cases, complete response was seen after treatment 
with etretinate, ranging in dose from 20 to 100 mg daily. In the remaining cases, 
one patient showed partial response and one patient showed no response and 
was considered a treatment failure. However, almost all patients who responded 
to etretinate required continuous maintenance treatment after 15 months of 
treatment [ 60 ]. 

 In another patient who failed treatment with dapsone, acitretin 0.5 mg/kg daily 
(25 mg/day) was used. The resolution of the pustular eruption was seen within 2 
weeks, and the dose of acitretin was decreased to 10 mg daily. After 4 months of 
disease clearance, acitretin was discontinued, and no relapses were noted up to 30 
months after discontinuation [ 61 ]. In a case of juvenile SPD, a 10-year old girl was 
treated with acitretin 0.5 mg/kg daily (10 mg/day). Within 4 weeks, the patient was 
noted to have almost complete clearance of cutaneous lesions, with the exception of 
few erythematous plaques on the hands. Treatment was continued with 10 mg 
acitretin every other day for 1 month, and there were no relapses or signifi cant 
adverse events reported [ 55 ].  
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   Biologics 

 There are few reports of patients with SPD treated with TNF-α inhibitors. In one 
case, infl iximab was used in a patient with a 7-year history of SPD that was resistant 
to multiple therapeutic regimens including colchicine, retinoids, systemic glucocor-
ticosteroids, UV phototherapy, azathioprine, and intolerant to dapsone. At one 
point, the patient initially had good response to acitretin 0.6 mg/kg daily and meth-
ylprednisolone 1.3 mg/kg daily used in conjunction, but eventually the clinical 
response to this regimen was no longer suffi cient, and the patient was begun on 
infl iximab. Infl iximab was given as a single intravenous dose of 5 mg/kg, infused 
over 2 hours. Within 24 hours of receiving the fi rst dose, the pustules disappeared 
within 2 days. Around 12 days after the infusion, pustules began to form again, and 
another infusion of infl iximab was administered at 2 weeks, after which there was 
another mild relapse of papules without pustules. This minor fl are was treated with 
oral methylprednisolone, and the patient’s disease was maintained over 3 months 
with this treatment and with additional acitretin. The patient remained in remission 
on maintenance therapy with low dose acitretin [ 62 ]. 

 In three cases reported in the literature, patients with recalcitrant SPD were 
treated with etanercept and achieved excellent disease clearance within 1 year. Two 
patients had previously failed treatment with dapsone, colchicine, acitretin, metho-
trexate, mycophenolate mofetil, psoralen plus ultraviolet A (PUVA), and narrow-
band ultraviolet B phototherapy. Both patients were treated with etanercept 50 mg 
twice weekly as monotherapy, and had signifi cant improvement within 3–4 months. 
One patient demonstrated a fl are of disease after 8 months, and adjunctive treatment 
with acitretin 25 mg every other day was suffi cient in achieving disease clearance. 
At 13 months follow-up, patients were clear of disease, while continuing to take 
etanercept 50 mg twice weekly [ 63 ,  64 ].  

   Psoralen Plus Ultraviolet A 

 Psoralen plus ultraviolet A therapy has been used in SPD resistant to treatment 
with dapsone alone or in combination with colchicine. PUVA was initiated twice 
weekly for 6 weeks, followed by once weekly for 4 weeks, then once every other 
week for 2 months, and once a month thereafter. Mild fl ares of disease were seen 
with discontinuation of therapy, and maintenance PUVA therapy was required 
every 3 weeks [ 56 ]. There are also instances in which dapsone is initially effective, 
but after a fl are and increase in dapsone dosing, patients continue to have inade-
quate control of disease. In one such case, the patient was additionally treated with 
PUVA for three sessions weekly on top of a lower dose of dapsone. Initial dosing 
was 1.5 J/cm 2 . After 10 sessions, there was marked improvement, and after 15 ses-
sions, the patient had almost complete clearance. After 5 weeks, the frequency of 
exposure was decreased to 2 sessions per week for 2 weeks, then 1 session per 
week. Six months after the initiation of PUVA, the patient required maintenance 

C.S. Ahn and W.W. Huang



201

with 1 session per week and 50 mg dapsone daily. In other reports, maintenance 
treatment is required, usually involving 1 session of PUVA per week, and dapsone 
50 mg/day [ 65 ].  

   Systemic Corticosteroids 

 Systemic corticosteroids in conjunction with cyclosporine has achieved disease 
control in some cases after failure with fi rst-line agents. In one case, treatment with 
dapsone, sulfapyridine, and acitretin were inadequate in controlling the disease, and 
upon presentation with a severe fl are, the patient was treated with cyclosporine 
3 mg/kg/day and prednisolone 1 mg/kg/day. Over 2 weeks the lesions resolved and 
healed with desquamation after 6 weeks. The patient was stopped on both drugs 
after 16 weeks, and had no fl are, recurrence or complications over 12 months of 
follow-up [ 58 ]. In another case of severe SPD with diffuse cutaneous involvement 
and systemic symptoms of fever and leukocytosis, the patient was treated with 
cyclosporine 400 mg/day after developing an adverse reaction to dapsone. After 2 
days of treatment, leukocytosis improved. Within 3 weeks, cyclosporine was dis-
continued as the pustular eruption showed marked improvement, and was clear 
within 4 weeks. The patient maintained therapy with prednisolone and was tapered 
over a course of 2 months [ 66 ].   

    Current Opinions 

 Dapsone is considered to be the fi rst-line treatment for SPD due to its known effi -
cacy in this entity. Despite differences in severity, a trial with dapsone should still 
be considered as fi rst-line. Another agent to consider for SPD is colchicine, which 
has a well-established safety profi le and effi cacy in its use in patients with other 
neutrophilic dermatoses. Systemic retinoids, which have demonstrated uses in cer-
tain pustular dermatoses such as pustular psoriasis and pustulosis palmaris et plan-
taris, are not typically used in neutrophilic dermatoses, except in SPD. Retinoids 
show rapid effectiveness, and are usually better tolerated than dapsone, but often 
require maintenance therapy to avoid relapse of disease [ 55 ]. PUVA has demon-
strated utility in the treatment of this disease, but requires patient compliance with 
regular visits and appears to require chronic maintenance therapy for disease con-
trol. Prolonged use of PUVA also carries risks of malignancies, which should be 
kept in mind in patients requiring chronic maintenance therapy. In cases where 
numerous other treatment agents have been exhausted, including systemic steroid 
therapy and other immunosuppressive medications TNF-α inhibitors have been 
used in a few reports with mixed success (Table  11.1 ). Appropriate laboratory work-
up to rule- out occult infection should be performed prior to initiating treatment with 
anti- TNF- α agents.  
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    Areas of Future Interest 

 There is a wide range of agents that have demonstrated some evidence of effi cacy in 
the treatment of SPD; however it is diffi cult for clinicians to choose which agents to 
use once fi rst-line therapy has failed. Further studies that can report on the effi cacy 
of second-line therapies such as retinoids, PUVA, and steroids would assist in guid-
ing treatment.      
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    Chapter 12   
 Autoimmune Blistering Diseases in Children                     

       Amy     Theos     

    Abstract     The acquired autoimmune bullous diseases are rare in children, but early 
recognition and prompt treatment are important. A high index of suspicion is neces-
sary to diagnose these conditions that frequently mimic more common childhood 
diseases. Because there is clinical and histological overlap between these groups of 
diseases, direct immunofl uorescence and/or indirect immunofl uorescence are nec-
essary for diagnostic confi rmation. The quality of published data regarding the 
treatment of autoimmune bullous diseases in children is poor, as there are no con-
trolled or comparative trials. This makes it diffi cult to draw conclusions regarding 
the best treatment algorithms. Nevertheless, numerous case reports and small, 
mostly retrospective, case series do suggest treatment options. The goal of treatment 
is to suppress disease activity and control symptoms with therapies that minimize 
the potential for serious short and long term adverse effects. Since children may be 
especially vulnerable to certain medication side effects (e.g., growth retardation 
from corticosteroids), this makes choosing the best treatment even more important. 
This chapter will review the most common autoimmune bullous diseases occurring 
in children: chronic bullous disease of childhood, dermatitis herpetiformis, bullous 
pemphigoid, epidermolysis bullosa acquisita, and pemphigus.  

  Keywords     Chronic bullous disease of childhood   •   Linear IgA disease of childhood   • 
  Dermatitis herpetiformis   •   Bullous pemphigoid   •   Epidermolysis bullosa acquisita   • 
  Pemphigus vulgaris   •   Pemphigus foliaceus   •   Neonatal pemphigus   •   Juvenile   • 
  Adolescent   •   Child   •   Treatment  
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   BMZ    Basement membrane zone   
  BP    Bullous pemphigoid   
  C3    Complement 3   
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  CBC    Complete blood count   
  CBDC    Chronic bullous disease of childhood   
  DH    Dermatitis herpetiformis   
  DIF    Direct immunofl uorescence   
  DPT    Diphtheria pertussis, and tetanus vaccination   
  EBA    Epidermolysis bullosa acquisita   
  ELISA    Enzyme-linked immunosorbent assay   
  FDA    Federal Drug Administration   
  G6PD    Glucose-6-phosphate dehydrogenase   
  IgA    Immunoglobulin A   
  IgG    Immunoglobulin G   
  IgM    Immunoglobulin M   
  IIF    Indirect immunofl uorescence   
  IVIG    Intravenous immunoglobulin   
  PF    Pemphigus foliaceus   
  PNP    Paraneoplastic pemphigus   
  PV    Pemphigus vulgaris   
  TPMT    Thiopurine methyl transferase   

        Chronic Bullous Disease of Childhood 

    Introduction 

 Chronic bullous disease of childhood (CBDC), alternatively referred to as linear 
IgA bullous disease of childhood, is the most common autoimmune blistering dis-
ease occurring in children. It occurs in all ethnic groups and affects males and 
females equally. Disease onset is usually between 6 months and 10 years of age, 
with a mean age of onset 4.5 years [ 1 ]. Spontaneous remission occurs in the major-
ity of patients within a few months to a few years after disease onset; a minority of 
patients will have persistence of disease into adulthood [ 2 ].  

    Clinical Presentation 

 CBDC presents abruptly with localized or generalized tense vesicles or bullae on 
normal or infl amed skin (Fig.  12.1 ). The blisters show a predilection for the scalp, 
around the mouth, ears, lower trunk, perineum and upper thighs. The blisters often 
elongate or coalesce, forming annular or arcuate confi gurations. It is common for 
new blisters to develop around the periphery of crusted erosions (referred to as 
“string of pearls” or “cluster of jewels”), which, although not pathognomonic, can 
be a diagnostic clue to CBDC (Fig.  12.2 ). Pruritus is a frequent complaint and can 
range from mild to severe. Postinfl ammatory hyperpigmentation is common after 
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resolution, but scarring does not occur. The mucous membranes, most commonly 
the oral and ocular mucosae, may be affected in up to 64 % of patients, but much 
lower rates have been reported by other authors [ 1 ,  3 ]. Scarring of the ocular and 
oral mucosae is rare in children, but has been described [ 4 ].

  Fig. 12.1    Tense blisters and extensive postinfl ammatory pigmentary changes in a child with long- 
standing chronic bullous disease of childhood       

  Fig. 12.2    Tense blisters in 
a “string of pearls” 
confi guration on the dorsal 
hand of a child with 
chronic bullous disease of 
childhood       
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    Most cases of CBDC in children are idiopathic; but infections (Salmonella enter-
itis [ 5 ], Epstein- Barr virus [ 6 ], Group A streptococcal pharyngitis, hepatitis A [ 7 ]) 
and medications (amoxicillin-clavulanic acid [ 8 ], trimethoprim-sulfamethoxazole 
[ 9 ], vancomycin [ 10 ]) have been reported as possible triggers. It is important to 
inquire about potential triggers, especially medications, since discontinuation of the 
medication leads to resolution.  

    Diagnosis 

 The diagnosis of CBDC may be suspected clinically in typical cases (young child, 
lower abdomen and perineal involvement, bullae in “string of pearls” confi gura-
tion), but direct immunofl uorescence (DIF) testing is necessary for confi rmation. 
Histological examination is usually not suffi cient for diagnosis in that it can resem-
ble dermatitis herpetiformis or bullous pemphigoid. Hematoxylin-eosin stained 
biopsy from involved skin demonstrates a subepidermal blister along with a pre-
dominantly neutrophilic infi ltrate, with or without eosinophils, in the papillary der-
mis. Papillary neutrophilic microabscesses may be detected, especially if serial 
sections are studied [ 11 ]. Direct immunofl uorescence of perilesional skin displays 
linear deposits of IgA at the dermal-epidermal junction, which is diagnostic for 
CBDC [ 12 ]. Weaker bands of IgG, IgM, and C3 are also occasionally present (some 
refer to this as mixed bullous disease of childhood) [ 13 ]. In equivocal cases, indirect 
immunofl uorescence (IIF) will identify circulating IgA antibodies, usually low 
titers, in approximately 70 % of children [ 1 ,  14 ].  

    Treatments 

    Dapsone and Sulfapyridine 

 Dapsone or sulfapyridine is the treatment of choice for CBDC. Dapsone is a sulfone 
antibiotic approved for the treatment of dermatitis herpetiformis and leprosy in 
pediatric patients (lower age limit not specifi ed). Sulfapyridine is a sulfonamide 
antibiotic that is no longer available in the United States, but is available in other 
countries. Although there are no controlled or comparative studies, there is ample 
anecdotal evidence in the form of case reports and case series to support the use of 
dapsone or sulfapyridine as monotherapy for the treatment of CBDC [ 7 ,  11 ,  13 ,  15 , 
 16 ]. The response to treatment is usually rapid, with resolution of blisters within 2 
weeks of starting therapy. Kenani et al. [ 10 ] performed a retrospective review of 25 
children with CBDC. Nineteen children were treated with dapsone alone (1–2 mg/
kg) and 11 of 19 patients achieved disease control after 8–15 days of therapy. Eight 
patients required the addition of systemic corticosteroids (0.5–1 mg/kg) to control 
their disease. The duration of treatment ranged from 3 to 60 months. Seventeen 
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patients had achieved remission at the time of publication. Four patients developed 
methemoglobinemia that necessitated a reduction in dose or withdrawal of medica-
tion for a few days, but no other adverse effects were seen. Wojnarowska et al. [ 1 ] 
studied a series of 25 children with CBDC. All children were treated with either 
dapsone (20–200 mg) or sulfapyridine (0.5–2 g) and all had a response to treatment 
within 72 hours with relapses when the drug was withdrawn. Sixteen of 25 patients 
achieved remission over a variable time period of 6 months to 16 years (mean 
5.3 years). Eight children were also treated with low dose systemic corticosteroids. 
Detailed treatment information and side effects were not provided. Marsden et al. 
[ 15 ] reported 20 children with CBDC treated with either dapsone (20–200 mg) or 
sulfapyridine (0.25–3 g); 12 of 20 children were well controlled with monotherapy 
and eight children required the addition of corticosteroids.  

    Corticosteroids 

 Again the evidence is anecdotal, but it is apparent from the literature that systemic 
corticosteroids are useful as adjunctive therapy for disease that is resistant to fi rst 
line treatment and severe disease presentations (e.g., extensive blistering and ero-
sions, severe pruritus, symptomatic mucous membrane involvement), but should be 
avoided as monotherapy due to the long-term side effects in children [ 3 ,  7 ,  10 , 
 17 ,  18 ]. The most frequently used dose is 0.5–1 mg/kg (prednisone/prednisolone). 
The corticosteroids are  continued until the disease is controlled, then they are 
tapered off, usually over a 3–6 week period. They can then be used intermittently for 
severe exacerbations if necessary. Wojnarowska et al. [ 1 ] used low dose systemic 
steroids (<10 mg; weight-based dosing not provided) in 8 of 25 children not con-
trolled on dapsone or sulfapyridine and concluded that the value of the addition of 
low dose systemic corticosteroids is diffi cult to determine as the effect was neither 
rapid nor dramatic. If systemic corticosteroids are to be used, it appears at least 
moderate doses (0.5–1 mg/kg) are necessary. 

 Medium-potency topical corticosteroids have been reported to be useful as mono-
therapy for controlling very limited and mild disease [ 7 ]. Topical corticosteroids are 
frequently used as adjunctive therapy with systemic agents for symptom control.  

    Antibiotics 

 The semisynthetic penicillins (oxacillin, cloxacillin, dicloxacillin, and fl ucloxa-
cillin), macrolide antibiotics (erythromycin) and sulfonamides (trimethoprim- 
sulfamethoxazole) have all been reported to be useful for the treatment of CBDC 
[ 3 ,  10 ,  19 – 26 ]. Alajlan et al. [ 19 ] conducted a prospective observational study of 
seven children with confi rmed CBDC treated with fl ucloxacillin (similar to 
dicloxacillin). Four of seven patients had a complete response to fl ucloxacillin and 
the medication was stopped after 2.5–4 months of therapy with no relapses. The 
remaining three patients had a complete response, but relapsed when 

12 Autoimmune Blistering Diseases in Children



210

fl ucloxacillin was stopped and have remained on treatment for 3–6 years. 
Interestingly, the patients treated within 1 month of disease onset responded better 
to fl ucloxacillin then patients with longstanding disease. Periodic monitoring of 
complete blood count (CBC) and liver function was done and no laboratory abnor-
malities or adverse effects were seen. An additional nine patients treated with 
semisynthetic penicillins have been reported with similar results [ 10 ,  20 – 22 ]. 
Erythromycin was fi rst reported as an effective treatment by Cooper et al. [ 23 ]. A 
5-year-old girl with CBDC with + IgA and IgG on DIF and IIF was treated with 
erythromycin with complete control of her disease within 2 weeks. Discontinuation 
of erythromycin led to a relapse of blisters and therefore she was on continuous 
therapy at least 24 months. Other authors have reported similar results [ 3 ,  10 ,  21 ]. 
A survey of members of the British Society for Pediatric Dermatology detailed 13 
patients treated with erythromycin; used as monotherapy in fi ve children and in 
combination with other agents (dapsone, prednisolone, nicotinamide, sulfame-
thoxypyridazine) in eight children. One patient had complete resolution, three had 
good improvement but relapsed, fi ve patients had some improvement and four 
patients had minimal response. This data suggests that erythromycin alone is 
unlikely to produce a sustained remission [ 24 ]. Two patients cleared with 
trimethoprim- sulfamethoxazole within 1 week with no relapse and one cleared 
within 2 years [ 3 ,  25 ]. Pulimood et al. [ 26 ] reported a 2-year-old boy who contin-
ued to develop blisters despite dapsone 2.5 mg/kg for 3 weeks. The addition of 
trimethoprim- sulfamethoxazole led to resolution of blisters in 4 days and com-
plete resolution of disease in 10 months. It is hypothesized that antibiotics are 
effective due to inherent anti-infl ammatory and not antimicrobial properties. 
Antibiotics have a more favorable side effect profi le than dapsone and systemic 
corticosteroids, require less frequent laboratory monitoring and may be a good 
alternative in select patients with mild to moderate disease.  

    Colchicine 

 Colchicine is an anti-infl ammatory drug that is FDA approved in children 4 
years and older for the treatment of familial Mediterranean fever. Colchicine 
appears to be a well-tolerated and effective treatment for CBDC and can be 
considered an alternative therapy in children with glucose-6-phosphate dehy-
drogenase defi ciency (G6PD) or who develop intolerable side effects from dap-
sone [ 27 – 29 ]. Banodkar and Al-Suwaid [ 27 ] treated eight children with G6PD 
defi ciency or steroid- dependent disease with colchicine 0.5 mg twice a day. 
Within 4–6 weeks of colchicine therapy, fi ve patients showed a complete 
response without the need for corticosteroid therapy. Three patients had a good 
response, but still required corticosteroids, although at lower doses, to maintain 
remission. Two additional patients were reported with similar responses. One 
patient developed diarrhea, but overall colchicine was very well tolerated with 
no other adverse effects. No abnormalities on CBC or liver and renal function 
tests were seen.  
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    Mycophenolate Mofetil 

 Mycophenolate mofetil is an immunosuppressive agent that preferentially inhibits 
T-lymphocytes and has been reported to be an effective steroid-sparing agent in adults 
with immunobullous disease [ 30 ]. It is approved in infants and children for the preven-
tion of renal allograft rejection. There is a single case report describing its use in a child 
with severe CBDC resistant to dapsone and requiring repeated pulses of corticosteroids 
for disease control [ 31 ]. Mycophenolate mofetil 310 mg/m 2 , later decreased to 155 mg/
m 2  due to lethargy and decreased oral intake, was initiated and she showed rapid 
improvement within a few days and was almost clear after 6 weeks of therapy with 
mycophenolate mofetil and dapsone without the need for additional corticosteroids.  

    Miscellaneous Treatments 

 Nicotinamide (30 mg/kg) plus dapsone was helpful in controlling CBDC in a 
4-year-old girl who had not responded to high-dose dapsone and systemic cortico-
steroids over 3 months. Within 2 weeks she had complete resolution of her blisters 
and was successfully tapered over 12 weeks [ 32 ]. 

 Tacrolimus ointment 0.03 % was reported to be helpful in a 4-year-old girl with 
CBDC who experienced a fl are of blisters while on dapsone. The addition of tacro-
limus ointment 0.03 % resulted in resolution of blisters within 2 weeks and was 
used periodically to control fl ares [ 33 ]. 

 Thalidomide was reported in an 8.5-year-old boy with severe CBDC who required 
systemic steroids for disease control [ 34 ]. The patient developed iatrogenic Cushing 
syndrome after 1 year on corticosteroids. The disease responded to dapsone, but dose-
limiting anemia developed. The patient failed to respond to cefadroxil, erythromycin, 
methotrexate, and azathioprine. Cyclosporine 4 mg/kg induced remission, but was 
cost prohibitive. Thalidomide 3 mg/kg was started with resolution of disease in 1 
month. The thalidomide had to be withdrawn after 1 year of therapy because of the 
development of leg pain. This patient continues to have disease as an adult. 

 Intravenous immunoglobulin (IVIG) was reported in a 3-year-old boy with CBDC 
that initially responded well to dapsone and oral corticosteroids, but due to the devel-
opment of diabetic ketoacidosis other treatments were sought [ 35 ]. His disease was 
diffi cult to control despite dapsone 2.5 mg/kg. Erythromycin was not helpful. IVIG 
1 mg/kg was given monthly with a reduction in blistering and corticosteroid require-
ments. He remained clear except for episodic exacerbations during the next year.   

    Evaluation and Treatment Algorithm 

 CBDC is a “benign” condition in that it is not fatal and generally resolves spontane-
ously over a period of months to years with limited sequelae; however it can cause 
signifi cant morbidity and usually requires systemic treatment to control the disease 
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until spontaneous remission occurs. The goal of therapy in children is to suppress 
blistering and control pruritus with therapies that minimize the potential for serious 
adverse effects. 

 If a child presents with suspected CBDC it is important to obtain a biopsy from 
involved skin for routine histology along with a biopsy from perilesional skin for 
DIF. A thorough medication history should be obtained in all cases to rule out the 
possibility of drug-induced CBDC. The ocular and oral mucosae should be assessed 
carefully for evidence of involvement and the presence of scarring, which would 
necessitate more aggressive therapy. If ocular symptoms (pain, discharge, grittiness, 
redness) are present the child should be referred to an ophthalmologist. If nasal 
symptoms or hoarseness are present the child should be referred to an 
otolaryngologist. 

 There are no grading systems for the assessment of severity so the clinician must 
use his or her own judgment. Mild disease presents with a few, small localized blis-
ters, often around the mouth and perineum, minimal symptoms and absence of 
mucosal involvement. Moderate disease probably describes the majority of children 
and presents with more generalized involvement with vesicles and bullae distributed 
over the face, trunk, perineum and extremities, mild to moderate pruritus, with or 
without non-scarring mucosal involvement. Severe disease presents with extensive, 
generalized involvement, severe and uncontrolled pruritus, and/or symptomatic 
mucosal involvement, with or without scarring. 

 Mild disease can often be managed with topical therapy, either a mid to high 
potency topical corticosteroid or tacrolimus ointment. If topical therapy is ineffec-
tive at controlling disease, a macrolide antibiotic (e.g., erythromycin) or semisyn-
thetic penicillin (e.g., dicloxacillin) can be added. The antibiotics and dosing 
regimens are reported in Table  12.1 . If the patient fails to respond to these conserva-
tive therapies, dapsone or sulfapyridine can be initiated.

   First-line treatment for moderate to severe disease is either dapsone or sulfapyri-
dine. Baseline investigations before starting either treatment include a screening test 
for the presence of G6PD defi ciency, CBC, and liver and renal function tests. 
Dapsone is usually initiated at a dose of 0.5 mg/kg and titrated up to 2 mg/kg or until 
disease control is achieved. CBC is checked weekly for the fi rst month, monthly for 
the next 5 months, then every 6 months. Liver function tests and reticulocyte counts 
should be monitored monthly for the fi rst 6 months, then every 6 months. 
Methemoglobin levels should be checked if signs of methemoglobinemia (head-
ache, fatigue, shortness of breath, cyanosis) occur. The response to treatment is 
generally rapid and response should be seen within 3 weeks. If the disease is not 
adequately controlled after 3 weeks, adjunctive therapies (most commonly systemic 
corticosteroids) should be added. Dapsone should be continued at the lowest 
 possible dose as long as necessary to control disease. Periodic treatment withdrawal 
is necessary to determine if spontaneous remission has occurred. Dose dependent 
side effects include hemolysis and methemoglobinemia. Idiosyncratic adverse reac-
tions include agranulocytosis, hepatitis, peripheral motor neuropathy, Steven-
Johnson syndrome/toxic epidermal necrolysis, and dapsone hypersensitivity 
syndrome. Dapsone should not be used in patients with G6PD defi ciency, severe 
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anemia or hemolysis, or known sensitivity to sulfones or sulfonamides. Dapsone 
can be compounded in a 2 mg/ml oral suspension that is stable for 90 days; alterna-
tively the 25 mg or 100 mg tablets can be crushed and mixed with jam or honey. 

 Sulfapyridine is no longer available in the United States, but is available in other 
countries. It is used by some as an alternative fi rst-line treatment instead of dapsone. 
It can be combined with dapsone for improved effi cacy without additive side effects 
[ 36 ]. The recommended dosing is 60–150 mg/kg and the reported dosing regimens 
vary from 250 mg to 3 g daily [ 16 ,  37 ]. Adverse effects of sulfapyridine are similar 
to dapsone, with a lower incidence of hematological side effects, but a higher inci-
dence of cutaneous allergic complications [ 23 ]. 

 If the disease is severe or dapsone or sulfapyridine monotherapy is not suffi cient 
to suppress disease activity within 3 weeks, systemic corticosteroids should be 
added. Doses ranging from 0.5 to 1 mg/kg (sometimes up to 2 mg/kg) are necessary. 
As soon as the disease is adequately controlled, the corticosteroid should be tapered 
slowly over 3–6 weeks. If the patient requires frequent courses of systemic cortico-
steroids, is unable to be tapered off without repeated relapses, or develops unaccept-
able adverse effects alternative steroid-sparing agents should be sought. Alternative 
adjunctive treatments include antibiotics (Table  12.1 ), nicotinamide, mycopheno-
late mofetil, azathioprine, cyclosporine, intravenous immunoglobulin, or thalido-
mide (roughly in that order, but individualized to patient and disease severity). 

     Table 12.1    Summary of the antibiotics used to treat pediatric autoimmune bullous diseases   

 Antibiotic  Pediatric dosing  Side effects 
 Laboratory 
monitoring 

 Dicloxacillin   a 25–50 mg/kg/day  GI disturbances, allergic 
reactions, serum- sickness- 
like reactions, 
agranulocytosis, leukopenia, 
thrombocytopenia, hepatitis, 
nephritis 

  b Periodic CBC, 
liver and renal 
function necessary 
for prolonged 
therapy 

 Oxacillin  50 mg/kg/day  GI disturbances, allergic 
reactions, serum- sickness- 
like reactions, 
agranulocytosis, leukopenia, 
thrombocytopenia, hepatitis, 
nephritis 

 Periodic CBC, 
liver and renal 
function necessary 
for prolonged 
therapy 

 Erythromycin  30–50 mg/kg/day  GI disturbances, QT 
prolongation, arrhythmia, 
rash, hepatitis 

 None 
recommended 

 Trimethoprim- 
sulfamethoxazole 

 8 mg/kg/d 
trimethoprim + 40 mg/
kg/day 
sulfamethoxazole 

 Rash, SJS/TEN, GI 
disturbances, 
agranulocytosis, hemolytic 
anemia, hepatitis, nephritis 

   GI  gastrointestinal,  CBC  complete blood cell count,  SJS/TEN  Steven-Johnson syndrome/toxic epi-
dermolysis necrolysis 
  a Four times a day dosing is recommended when treating infection, but twice a day dosing for this 
indication should be suffi cient 
  b Frequency not specifi ed  
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 In patients with G6PD defi ciency alternative fi rst-line therapies are colchicine 
and antibiotics. Colchicine can be used as monotherapy or in combination with 
corticosteroids. The recommended dose is 0.5 or 0.6 mg twice a day (only the 
0.6 mg tablets are available in the US). Response should be seen within 2–6 weeks. 
Once disease control is obtained colchicine should be tapered to the lowest dose 
that controls disease. Baseline investigation includes CBC, liver and renal func-
tion, and urinalysis. These should be repeated periodically. Gastrointestinal distur-
bance (diarrhea, nausea, vomiting, abdominal pain) is the most common side effect 
and is dose dependent. Less common side effects include anemia, bone marrow 
suppression and peripheral nephropathy. Colchicine should not be used in patients 
with hepatic or renal impairment. See Table  12.2  for summary of treatment 
algorithm.

   Table 12.2    Treatment algorithm for pediatric autoimmune bullous diseases   

 Disease  Severity 
 First line 
treatment  Second line treatment  Third line treatment 

 Chronic 
bullous 
disease of 
childhood 

 Mild  Moderate to 
high potency 
topical CS or 
tacrolimus 
ointment 

 Antibiotic (see 
Table  12.1 ), dapsone 
(0.5–2 mg/kg) 

 Colchicine (0.6 mg 
BID), nicotinamide 
(30 mg/kg) 

 Mod/
Severe 

 Dapsone 
(0.5–2 mg/kg) 
or sulfapyridine 
(60–150 mg/kg) 

 Oral CS a  
(0.5–2 mg/kg) 

 Mycophenolate mofetil 
(35 mg/kg), azathioprine 
(2 mg/kg), cyclosporine 
(3–5 mg/kg), IVIG 
(2 g/kg q 2–4 weeks), 
thalidomide 

 Dermatitis 
herpetiformis 

 Gluten free diet 
and dapsone 
(0.5–2 mg/kg) 

 Sulfapyridine 
(60–150 mg/kg) or 
sulfasalazine 

 Bullous 
pemphigoid 

 Mild  Moderate to 
high potency 
topical CS 

 Oral CS 
(0.5–2 mg/kg) or 
dapsone (0.5–2 mg/kg) 

 Mod/
Severe 

 Oral CS 
(0.5–2 mg/kg) 

 Add dapsone 
(0.5–2 mg/kg) or 
sulfapyridine 
(60–150 mg/kg) 

 Mycophenolate mofetil 
(35 mg/kg), azathioprine 
(2 mg/kg), cyclosporine 
(3–5 mg/kg), 
methotrexate (0.3–
0.5 mg/kg), rituximab 
(375 mg/m 2  q week × 
2–4 doses), IVIG (2 g/kg 
q 2–4 weeks) 

 Epidermolysis 
bullosa 
acquisita 

 Oral CS 
(1–2 mg/kg) 
and dapsone 
(1–2 mg/kg) 

 Mycophenolate 
mofetil (35 mg/kg) 

 Azathioprine (2 mg/kg), 
cyclosporine (3–5 mg/
kg), methotrexate 
(0.3–0.5 mg/kg), IVIG 
(2 mg/kg q 2–4 weeks) 

(continued)
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        Dermatitis Herpetiformis 

    Introduction 

 Like CBDC, dermatitis herpetiformis (DH) is an IgA-mediated disease that in cer-
tain populations may be more common than CBDC. DH is rare before puberty, but 
in one analysis of childhood onset the mean age was 7.5 years [ 15 ]. DH has been 
reported to occur as young as 8 months of age [ 38 ]. DH is more common in Europe 
and unusual in Africa and Asia [ 39 ]. Without treatment, the disease usually persists 
indefi nitely. All children with DH have an underlying gluten-sensitive enteropathy.  

    Clinical Presentation 

 The disease classically presents with symmetrically-distributed, intensely pruritic, 
grouped urticarial papules and vesicles; due to the intense pruritus erosions and 
excoriations may be the most abundant sign. DH most frequently involves the 
elbows, knees, scapulae, shoulders, sacrum, buttocks, hairline and scalp. Acral 

Table 12.2 (continued)

 Disease  Severity 
 First line 
treatment  Second line treatment  Third line treatment 

 Pemphigus 
vulgaris 

 Mild  Moderate to 
high potency 
topical CS b  

 Oral CS (1–2 mg/kg) 

 Mod/
Severe 

 Oral CS 
(2–3 mg/kg) 

 Azathioprine 
(2 mg/kg) or 
mycophenolate 
mofetil (35 mg/kg) or 
Methotrexate 
(0.3–0.5 mg/kg) 

  c Rituximab (375 mg/m 2  
q week × 2–4 doses), 
IVIG (2 mg/kg q 2–4 
weeks), cyclosporine 
(3–5 mg/kg), 
cyclophosphamide 

 Pemphigus 
foliaceous 

 Mild  Moderate to 
high potency 
topical CS 

 Oral CS (1–2 mg/kg), 
dapsone 
(0.5–2 mg/kg), 
hydroxychloroquine 
(3–5 mg/kg) 

 Mod/
Severe 

 Oral CS 
(1–2 mg/kg) 

 Azathioprine (2 mg/
kg), mycophenolate 
mofetil (35 mg/kg), 
Methotrexate 
(0.3–0.5 mg/kg) 

  c Rituximab (375 mg/m 2  
q week × 2–4 doses), 
IVIG (2 mg/kg q 2–4 
weeks), cyclosporine 
(3–5 mg/kg), 
cyclophosphamide 

   Mod  moderate,  CS  corticosteroid,  IVIG  intravenous immunoglobulin 
  a Oral CS (prednisone/prednisolone) 
  b Monitor closely for disease progression and advance therapy if that occurs 

  c Consider as second line treatment in patients with severe disease  

12 Autoimmune Blistering Diseases in Children



216

petechiae or purpura have been reported more frequently in children [ 40 ]. The 
mucous membranes are generally spared.  

    Diagnosis 

 Histology of an intact vesicle shows subepidermal clefting with a predominantly 
neutrophilic infi ltrate and dermal papillary microabscesses. DIF from perilesional 
skin shows the presence of a granular deposition of IgA within the dermal papillae, 
which is diagnostic for DH.  

    Treatments 

    Gluten-Free Diet 

 A gluten-free diet is the treatment of choice for DH because it improves both the 
cutaneous and gastrointestinal pathology. A review by Ermacora et al. [ 41 ] evalu-
ated 76 children treated with a gluten-free diet alone. Cutaneous lesions resolved in 
82 % of the children within 1–3 months. Because the onset of action is somewhat 
slow and strict adherence to the diet may be diffi cult, dapsone is usually used in 
conjunction with a gluten-free diet, at least initially.  

    Dapsone 

 Dapsone is FDA approved for the treatment of DH in pediatric patients (lower age 
limit not specifi ed). The standard starting dose is 0.5 mg/kg increasing to 2 mg/kg 
until disease control is achieved. Although there are no controlled trials document-
ing the effi cacy of dapsone as a treatment of childhood DH there is convincing 
evidence in the literature to support its use. Marsden [ 15 ] reported 25 children with 
DH; 15 were treated with dapsone and all 15 had rapid improvement in pruritus and 
skin lesions, often within 48 h. The monitoring and side effects of dapsone are dis-
cussed under CBDC.  

    Sulfapyridine 

 Sulfapyridine is an option, although less effective, in patients who can’t tolerate dap-
sone [ 15 ]. Sulfapyridine is no longer available in the US, having been replaced by its 
prodrug, sulfasalazine. Sulfasalazine is metabolized into sulfapyridine and is used in 
the treatment of infl ammatory bowel disease. There are a few patients with suspected 
DH, including adolescents that have responded to treatment with sulfasalazine [ 42 ,  43 ].   
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    Evaluation and Treatment Algorithm 

 The diagnosis of suspected DH in children should be confi rmed with histology and 
DIF. If confi rmed, referral to a gastroenterologist is warranted. A gluten-free diet is 
the treatment of choice and should be attempted in all patients. Dapsone is indicated 
for the rapid relief of pruritus and treatment of skin lesions. Once the patient is on a 
gluten free diet and skin lesions are controlled, dapsone should be tapered gradually 
to the lowest possible dose that controls the disease. In patients compliant with a 
gluten-free diet it can eventually be discontinued. If the patient is not controlled or 
cannot adhere to a gluten-free diet and is intolerant of dapsone, sulfapyridine or 
sulfasalazine can be tried. Moderate to high potency topical steroids can be used 
adjunctively on localized lesions.   

    Childhood Bullous Pemphigoid 

    Introduction 

 Bullous pemphigoid (BP) is another one of the more common immunobullous dis-
ease to occur in children. According to the cases reported in the literature it is much 
more common in Caucasians (61 % white versus 17 % black, 17 % Asian, 6 % 
Hispanic) and slightly more common in females (60 % of reported cases) [ 44 ]. 
There are two peaks of incidence in childhood BP: before age one (infantile BP) and 
again at 8 years of age [ 45 ]. A subtype of BP in children has been labeled localized 
vulval pemphigoid [ 46 ,  47 ]. Childhood BP has a very good prognosis, with remis-
sion occurring in most patients several weeks to a year after onset, with infrequent 
relapses. Despite the good prognosis, generalized disease can be life-threatening 
and should be treated appropriately [ 48 ,  49 ]. Childhood bullous pemphigoid has 
been reported to occur a few hours to 3 weeks after vaccination with DPT/polio 
alone or in conjunction with vaccines against pneumococcus,  H. infl uenza , hepatitis 
B, or meningococcus. There are three cases that recurred with subsequent vaccina-
tions, although the recurrence was less severe than the initial outbreak [ 50 ].  

    Clinical Presentation 

 BP presents with the abrupt onset of large, tense bullae on normal-appearing, red or 
urticarial skin, frequently accompanied by erosions and crusting (Fig.  12.3 ). 
Infantile BP more commonly involves the palms, soles, and face while childhood 
BP more commonly involves the genital region. Localized vulval pemphigoid 
involves only the vulva or scrotum [ 46 ,  47 ]. Mucous membranes are involved in 
approximately half of patients [ 51 ]. The blisters can be localized or disseminated. 
Pruritus is frequently present. The lesions heal without scarring.
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       Diagnosis 

 Nemeth et al. [ 52 ] proposed the following criteria for diagnosis: (1) onset prior to 
18 years of age; (2) tense blisters with typical histology (subepidermal blister with 
eosinophils); (3) DIF from perilesional skin showing a linear deposition of IgG and/
or C3 as the major immunoreactant at the BMZ or a positive IIF showing circulating 
IgG antibodies directed against the BMZ. IIF on salt split skin reveals binding of 
IgG autoantibodies to the epidermal side and can be used to differentiate BP from 
epidermolysis bullosa acquisita (EBA); although rare cases with epidermal and 
 dermal as well as pure dermal patterns have been reported [ 53 ]. Immunoblot assay 
or ELISA reveals circulating IgG autoantibodies directed against BP180/230 and 
can be useful for confi rmation of diagnosis in uncertain cases. Eosinophilia is a 
frequent fi nding on CBC and may provide an early clue to diagnosis [ 54 ].  

    Treatments 

    Corticosteroids 

 Corticosteroids, systemic and/or topical, are the preferred treatment for childhood 
BP. Most cases reported have responded to moderate doses of systemic corticoste-
roids (0.5–2 mg/kg) that are able to be tapered off after a period of time without 
relapses. Topical corticosteroids have shown similar effi cacy for localized disease. 
Waisbourd-Zinman et al. [ 45 ] described seven infants with BP. All infants were 
treated with prednisone 1–2 mg/kg and fi ve infants responded with resolution of 
blisters within a few days to 3 months. They also summarized 71 additional cases 
from the literature. Twenty-fi ve infants and children were treated with only systemic 

  Fig. 12.3    Tense blisters, 
erythema and erosions on 
the trunk of a child with 
bullous pemphigoid       
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corticosteroids and almost all were reported to have a rapid response. Thirteen chil-
dren were treated with only topical corticosteroids (ranging from low to high 
potency) with a varying rate of response. These children with localized disease, 
with the exception of one, had disease either localized to the palms and soles or 
vulva. Nineteen patients were not adequately controlled on systemic corticosteroids 
alone and adjunctive therapy with dapsone, sulfapyridine, IVIG, mycophenolate 
mofetil and/or cyclosporine was required. Intravenous pulsed methylprednisolone 
has also been reported to be effective at inducing remission [ 55 ].  

    Dapsone or Sulfapyridine 

 Dapsone and sulfapyridine have both been reported to be effective either as mono-
therapy or in combination with other medications, most commonly systemic corti-
costeroids. Marsden et al. [ 17 ] reported fi ve patients (3 months to 14 years) with 
disseminated BP. Two patients were treated with dapsone (50–100 mg) and one 
patient was treated with sulfapyridine with a rapid response. Motegi et al. [ 56 ] 
reported a 14 year old girl with BP localized to hands and feet who was successfully 
treated with dapsone. Treatment with dapsone 1.5 mg/kg resulted in complete heal-
ing in 1 month and remission by 1 year. However, there have been several other 
reports that have not substantiated the benefi cial effect of sulfones alone for BP in 
children [ 52 ]. 

 Dapsone and sulfapyridine are more commonly used as adjuvant therapies for 
patients with generalized disease. There are numerous reports in the literature docu-
menting the use of dapsone or sulfapyridine in conjunction with corticosteroids, but 
details are limited [ 45 ]. Petronius et al. [ 57 ] reported a 3.5 month old female with 
generalized BP that did not respond adequately to methylprednisolone 0.75 mg/kg. 
The addition of dapsone 1 mg/kg titrating up to 4 mg/kg resulted in a complete 
response within a few weeks. There are reports of two infants and a 3-year-old with 
generalized BP showing a complete and rapid response to corticosteroids and dap-
sone [ 55 ,  58 ]. It is diffi cult to interpret what effect the dapsone had on the response 
to treatment because the patients were treated with both medications simultane-
ously. Dapsone has also been used in combination with erythromycin and niacina-
mide [ 59 ].  

    Immunosuppressants 

 There are three case reports describing the use of mycophenolate mofetil for chil-
dren with BP. A 16-year-old with severe disseminated BP was treated with pred-
nisolone 1 mg/kg and mycophenolate mofetil 2 g daily [ 60 ]. She showed an 
excellent response within 3 weeks and was successfully tapered off of her steroids 
in 4 months. Two infants were treated with myclophenolate mofetil. One was an 
8-month-old girl treated with mycophenolate mofetil 20 mg/kg, which allowed her 
prednisone to be tapered from 2 to 1 mg/kg, fair control of her disease [ 44 ]. The 
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second was treated with mycophenolate mofetil 500–600 mg/m 2 , in addition to 
corticosteroids and bimonthly IVIG [ 45 ]. Mycophenolate mofetil may have steroid- 
sparing properties in childhood BP. There are also isolated reports describing the 
use of azathioprine, cyclosporine, and methotrexate as steroid-sparing agents [ 45 ].  

    Intravenous Immunoglobulin 

 IVIG has shown varying results in children with severe or refractory BP. Xiao et al. 
[ 61 ] reported a 3.5 month old boy who responded to high dose IVIG (5 g/day) for 4 
days. Only one course was given and no other medications were used. He continued 
to have mild fl ares not requiring treatment. Ister et al. [ 62 ] reported a 3-month-old 
boy with disease unresponsive to prednisolone (2 mg/kg). IVIG (1 g/kg) was admin-
istered every 2–3 weeks with immediate improvements followed by relapses for 11 
months, when remission was obtained. Other infants have been treated with varying 
response: one infant did not respond to an unspecifi ed dose of IVIG [ 55 ]; two infants 
were temporarily controlled with IVIG (200 mg/kg × 5 days and 2 g/kg every 4 
weeks), but eventually required rituximab for disease control [ 63 ,  64 ]; another 
infant was treated with IVIG (2 g/kg every 2 weeks) in addition to mycophenolate 
mofetil and pulsed methylprednisolone [ 45 ].  

    Rituximab 

 Rituximab is an anti-CD20 antibody that depletes B lymphocytes and has been 
widely used in children to treat a variety of pediatric autoimmune disorders. There 
are four individual reports of it being used to treat refractory BP in children [ 63 – 66 ]. 
Rituximab 375 mg/m 2  was given weekly for 2–4 infusions in patients that had dis-
ease refractory to high-dose systemic steroids and other immunosuppressants. 
Treatment with rituximab resulted in improvement that corresponded to the decrease 
in CD20 cell count and allowed for signifi cant reduction in immunosuppressant 
medications. One patient required addition of daclizumab [ 65 ] and one patient died 
3 months after the last dose of rituximab of an unknown cause [ 63 ].  

    Miscellaneous 

 Erythromycin was fi rst reported by Fox in 1982 [ 67 ] as a successful treatment for 
BP in two patients. Since then it has been reported in isolated case reports, usually 
in combination with prednisone, dapsone, or nicotinamide, to be a safe and poten-
tially useful treatment for childhood BP [ 59 ]. 

 Tacrolimus ointment 0.1 % was reported as useful for controlling localized vul-
val pemphigoid in an 8-year-old girl [ 68 ]. 
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 Plasma exchange and extracorporeal photochemotherapy was used successfully 
in one pediatric patient with associated infl ammatory bowel disease without any 
adverse effects [ 69 ].   

    Evaluation and Treatment Algorithm 

 BP generally has a very good prognosis in infants and children, with the majority of 
cases resolving within a few weeks to 1 year after onset. Occasionally the disease 
can have a more severe and protracted course. A number of cases have been reported 
to occur shortly after routine childhood vaccinations, but there is no evidence that 
future vaccinations should be avoided. If a child presents with suspected BP it is 
necessary to confi rm the diagnosis with histopathologic examination of a fresh blis-
ter and DIF of perilesional skin and/or IIF. 

 Corticosteroids are the fi rst-line treatment for childhood BP. Localized disease, 
which most commonly involves acral sites, face, and genitals, can be treated with 
moderate to high potency topical corticosteroids with or without occlusion. 
Tacrolimus ointment could be tried as an alternative topical therapy if corticoste-
roids are not effective or contraindicated. If localized disease fails to respond to 
topical therapy, a trial of systemic corticosteroids (prednisone/prednisolone 
0.5–2 mg/kg) can be initiated. Alternative treatments include dapsone (1–2 mg/kg), 
sulfapyridine (60–150 mg/kg), or erythromycin (50 mg/kg) alone or in combina-
tion with nicotinamide  (30–40 mg/kg). Medications should be slowly tapered 
once a complete response is achieved. 

 Moderate to severe generalized disease should be treated initially with sys-
temic corticosteroids at 1 mg/kg, increasing to 2 mg/kg if needed. If a complete 
response is achieved the corticosteroid can be slowly tapered over several weeks 
to months. If the disease is resistant or relapses upon taper, adjuvant therapy with 
dapsone or sulfapyridine is recommended (see CBDC for specifi cs). If response 
to corticosteroid and sulfone therapy is inadequate or contraindicated, other 
immunosuppressants such as mycophenolate mofetil (35 mg/kg), azathioprine 
(2 mg/kg), cyclosporine (3–5 mg/kg) or methotrexate (0.3–0.5 mg/kg) can be 
considered. All immunosuppressants require regular laboratory monitoring. 
Screening for thiopurine methyl transferase (TPMT) levels prior to initiation of 
azathioprine is necessary. The evidence is limited and anecdotal, and it is cur-
rently not possible to recommend one agent over another. IVIG can be consid-
ered as an alternative treatment in patients with disease refractory to the above 
treatments. The dosing regimens varied widely so specifi c recommendations 
regarding optimum dose is not possible. A dose of 2 g/kg every 2–4 weeks seems 
reasonable. The need for intravenous delivery, cost and repeated infusions are 
disadvantages. Rituximab (375 mg/m 2  weekly for 2–4 weeks) is an alternative 
therapy for refractory BP.   
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    Childhood Epidermolysis Bullosa Aquisita 

    Introduction 

 Epidermolysis bullosa aquisita (EBA) is extremely rare in children, with fewer than 
50 reported cases. EBA has been reported in children 3 months to 12 years [ 70 – 72 ]. 
A single case was reported in a newborn caused by vertical transfer of maternal 
autoantibodies [ 73 ]. EBA in children appears to respond more readily to treatment 
compared to EBA in adults. Most childhood cases remit in 1–4 years. Scarring of 
mucosal surfaces can cause signifi cant morbidity.  

    Clinical Presentation 

 There are three main subtypes of EBA: (1) a noninfl ammatory type that mimics 
dystrophic epidermolysis bullosa and presents with trauma-induced blisters primar-
ily on extensor surfaces, atrophic scarring, milia and nail dystrophy; (2) an infl am-
matory type that can mimic CBDC or BP with widespread erythema, pruritus and 
tense blisters; and (3) a predominantly mucous membrane form that mimics cicatri-
cial bullous pemphigoid with erosions and scarring of oral, genital and conjunctival 
mucosae [ 39 ]. The infl ammatory type is the most common in children [ 70 ]. Mucous 
membrane involvement is seen in the majority of children with EBA and can resolve 
with or without scarring. Scarring of the mucous membranes can cause diminished 
oral intake, malnutrition, symblepharon, and blindness.  

    Diagnosis 

 EBA can mimic several other bullous diseases and diagnosis is diffi cult. Skin biopsy will 
reveal subepidermal blisters with an infl ammatory cell infi ltrate composed mostly of neu-
trophils and eosinophils. DIF shows linear deposition of IgG, occasionally with weak 
IgM and IgA, along the BMZ. IIF of serum using salt split skin will reveal IgG binding to 
the dermal side of the blister. This helps distinguish EBA from BP. A few cases in chil-
dren have been reported to have IgA-mediated EBA [ 74 ]. Immunoblotting and ELISA 
will identify IgG antibodies directed against various portions of collagen VII [ 70 ,  75 ].  

    Treatments 

    Corticosteroids with Dapsone 

 Based on the limited reports, systemic corticosteroids (prednisone/prednisolone 
1 mg/kg) with dapsone (2 mg/kg) are the most effective treatment [ 53 ,  76 – 79 ]. 
Edwards et al. reported the largest series of fi ve patients. Two patients treated with 
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dapsone and prednisone were in remission by 10 and 24 months. One patient treated 
with dapsone then sulfapyridine was in remission in 4 years. Two patients treated 
with prednisone had partial remission at 1 and 2 years. Su et al. reported an 11-year-
old girl with severe generalized disease. She did not respond to intravenous methyl-
prednisolone 1 mg/kg, but did improve within a week of adding dapsone 1.2 mg/kg.  

    Miscellaneous 

 Tran et al. [ 74 ] reported childhood IgA-mediated EBA responding to mycopheno-
late mofetil. A 2-year-old girl developed disease that required moderate doses of 
corticosteroids and dapsone for disease control. The addition of mycophenolate 
mofetil allowed tapering of her corticosteroid over a 9 month period and clearing of 
her steroid-induced Cushingoid habitus. 

 Caux et al. [ 80 ] reported a child with IgA-mediated EBA that was resistant to 
treatment with corticosteroids, dapsone, azathioprine, and cyclosporine. Blindness 
resulted from her disease.   

    Evaluation and Treatment Algorithm 

 It is important to establish an accurate diagnosis of EBA in children. First-line treat-
ment is prednisone 1 mg/kg in combination with dapsone 2 mg/kg. Once a response 
is noted the corticosteroid can be tapered slowly over several weeks to months; if no 
relapse is noted, dapsone can also be gradually tapered. Topical corticosteroids can 
be used as adjunctive therapy. Adjuvant or alternative treatments, based primarily 
on adult data, include mycophenolate mofetil, azathioprine, colchicine, cyclospo-
rine, and IVIG. IgA-mediated EBA may require more aggressive therapy, especially 
if severe mucosal involvement is apparent.   

    Pemphigus in Children 

    Introduction 

 Although pemphigus is extremely rare in children, all subtypes have been reported 
to occur, including pemphigus vulgaris (PV), pemphigus foliaceus (PF) and para-
neoplastic pemphigus (PNP). With the exception of endemic PF, PV is the most 
common subtype in children. PV affects males and females equally; it affects all 
races [ 39 ]. The mean age of onset of PV is 12 years [ 81 ]. With the exception of 
neonatal pemphigus, PV is extremely rare before 3 years of age. The course of PV 
in children is chronic, characterized by relapses often requiring long-term treatment 
with immunosuppressive agents [ 82 ]. The mortality rate is 2.9 % in children 
≤12 years and 4 % in adolescents [ 83 ]. Neonatal pemphigus is observed in up to 
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10 % of children born to mothers with PV, and occasionally PF, and is caused by 
transplacental passage of maternal antibodies. Neonatal has an excellent prognosis 
and the lesions heal spontaneously, often within 2–3 weeks, with or without topical 
corticosteroids [ 81 ]. 

 Sporadic PF is very uncommon in children. In contrast, endemic PF (fogo selva-
gem), which occurs in rural areas of Brazil, Columbia, and Tunisia, primarily 
affects children and young adults. A review of sporadic cases of PF in children 
found that it is slightly more common in males (1.33:1) and has an average age at 
presentation of 7.7 years [ 84 ]. Sunlight and infections have been implicated as 
 possible triggers. PF appears to follow a benign course, with most children free of 
disease within a year. 

 PNP generally affects children between 8 and 18 years of age. It shows no gender 
preference and appears to more frequently affect Hispanic children [ 85 ]. It occurs 
almost exclusively in association with undiagnosed Castleman’s disease (angiofol-
licular lymphoid hyperplasia). The mortality rate is high despite treatment of the 
underlying neoplasm and is generally attributed to bronchiolitis obliterans.  

    Clinical Presentation 

 PV presents with blisters and painful mucosal erosions, affecting the mouth in 
almost all patients, followed by the genital, ocular, and nasal mucosae [ 86 ]. Flaccid 
blisters on normal-appearing skin along with painful superfi cial erosions and crusts 
appear on the skin surface. The Nikolsky sign is positive. The mucosal lesions gen-
erally precede the cutaneous lesions. Mucosal lesions may cause pain, decreased 
oral intake and weight loss, and dysuria. 

 PF presents with crusted red plaques, erosions and superfi cial fl accid blisters 
preferentially affecting the scalp and face, followed by the trunk and upper extremi-
ties. The lesions can be arcuate or polycyclic and photodistributed. Rare cases pres-
ent as erythroderma. The mucous membranes are spared. 

 PNP presents as an intractable, painful stomatitis, frequently in conjunction with 
genital and conjunctival involvement. Cutaneous involvement can be varied with 
blisters, erosions or lichenoid lesions. In children, unlike in adult disease, the muco-
cutaneous lesions are most often lichenoid and not blistering [ 85 ].  

    Diagnosis 

 All diseases are diagnosed through a combination of clinical, histological and 
immunofl uorescence fi ndings. PV is characterized histologically by suprabasilar 
acantholysis and tombstoning of basal keratinocytes. Acantholytic and infl amma-
tory cells can be present in the blister cavity. DIF reveals intercellular IgG and/or C3 
throughout the epidermis in a chicken-wire pattern. IIF using monkey esophagus 
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demonstrates IgG autoantibodies that bind epidermis in 90 % of patients; titers cor-
relate with disease activity in some patients [ 81 ]. PF closely resembles PV except 
that the fi ndings are more superfi cial resulting in a subcorneal or intragranular blis-
ter [ 84 ]. ELISA can demonstrate antibodies against desmoglein 1 or 3 in PV and 
desmoglein 1 in PF. PNP histologically shows either a lichenoid/interface infi ltrate 
with variable degree of cell necrosis, intraepithelial acantholysis, or most frequently 
a combination of the two patterns. DIF of perilesional skin shows IgG and C3 in the 
intercellular spaces and variable staining of the BMZ. IIF using monkey esophagus 
shows antibodies binding to the epidermis and BMZ. IIF using bladder substrate 
shows epithelium binding in all cases. A key diagnostic feature of PNP is the pres-
ence of IgG autoantibodies against desmoplakin I, envoplakin, and periplakin on 
immunoprecipitation [ 85 ].  

    Treatments 

 The treatments for PV, PF and PNP are similar and will be described primarily for 
PV. In general, PF is milder and responds readily to treatment with oral and/or topi-
cal corticosteroids and infrequently requires aggressive therapy in children. In con-
trast, PNP is extremely diffi cult to treat and is poorly response to a number of 
immunosuppressive agents, along with treatment of the underlying neoplasm. 
Neonatal pemphigus is mild and does not require treatment other than supportive 
therapy. 

    Corticosteroids 

 Systemic corticosteroids are the primary treatment for PV in children. A retro-
spective analysis [ 86 ] of 33 patients ≤12 years old found that 90 % of patients 
were treated with systemic corticosteroids of varying formulations and dosing 
regimens. Weight-based dosing was not provided, but the average initial dose was 
88 mg. The duration of therapy ranged from 1 to 10 years (average 3.7 years). 
Thirty-six percent of patients received a variety of adjuvant therapies. Only 18 % 
of patients achieved a complete recovery off of treatments. Importantly, 66.7 % of 
patients treated with systemic corticosteroids developed adverse effects, including 
Cushingoid features, growth retardation and systemic infections. The authors con-
cluded that children are especially vulnerable to the side effects of high-dose, 
long-term corticosteroids. A similar report in adolescents with PV (13–18 years) 
showed similar results [ 83 ]. Almost all (90 %) patients were treated with cortico-
steroids and 50 % of patients this was the only treatment. Nineteen percent of 
patients experienced adverse effects, primarily related to corticosteroids. Infection, 
weight gain, and Cushingoid appearance were the most common. A small number 
of patients with limited disease responded to the long-term use of topical 
corticosteroids.  
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    Azathioprine 

 Azathioprine is the most commonly reported adjuvant therapy for PV in children. 
The suggested dose is 2 mg/kg assuming normal TPMT levels. Bjarnason et al. [ 81 ] 
reviewed the literature and found 7 children treated with azathioprine and cortico-
steroids without any adverse effects. Popadic et al. [ 82 ] described two  adolescents 
treated similarly with good results.  

    Intravenous Immunoglobulin 

 Asarch et al. [ 87 ] reported 8 juvenile patients with PV treated with IVIG (2 g/kg/
cycle given over three consecutive days). In four patients it was used as monother-
apy and in the other four patients it was initially combined with corticosteroids that 
were tapered. An average of 28.5 cycles was given over an average period of 43 
months. Seven out of eight patients achieved long term clinical remission. No seri-
ous adverse effects were noted.  

    Rituximab 

 Vinay et al. [ 88 ] published the largest retrospective case series, which included 10 
patients <18 years of age with either PV (7) or PF (3). Patients received rituximab as 
a fi xed-dose of 500 mg or 375 mg/m 2  twice, 15 days apart. All patients had resistant 
disease, severe disease or contraindications to standard treatments. All patients showed 
a clinical response; eight patients achieved complete remission. Six patients relapsed/
fl ared an average of 13 months after last infusion. Relapse was mild and controlled 
with standard treatment in four patients and two patients required a second cycle of 
rituximab. At the end of the study period fi ve patients were in complete remission and 
off of therapy. Infusion reactions and angioedema were the only reported adverse 
effects. Fuertes et al. [ 89 ] reported an adolescent with a 14-year history of refractory 
PV who responded dramatically to 4 weekly cycles of rituximab 375 mg/m 2 . He main-
tained clinical remission off of therapy for at least 18 months after treatment. Fuertes 
summarized six other cases reported in the literature. Four patients achieved clinical 
remission 2–9 months after treatment and a follow up period of 8–18 months.  

    Miscellaneous Treatments 

 Dapsone has been used in combination with corticosteroids in patients with mild to 
moderate disease [ 81 ]. 

 Other immunosuppressant agents including cyclophosphamide, cyclosporine, 
mycophenolate mofetil, and methotrexate have been used as adjuvant therapy. Data 
is limited to one or two case reports so defi nitive conclusions regarding these agents 
cannot be made. 
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 Hydroxychloroquine and chloroquine have been reported as useful in children 
with PF and may be helpful especially in photodistributed eruptions [ 84 ,  90 ].   

    Evaluation and Treatment Algorithm 

 The diagnosis of suspected pemphigus should be confi rmed with skin or mucosal 
biopsies from lesional skin for routine histology and perilesional skin for DIF. If 
available, serum for IIF to obtain pemphigus antibodies is helpful. A recent medica-
tion history should be obtained to rule out the remote possibility of drug-induced 
pemphigus. Secondary bacterial infections, which can delay healing, should be 
treated. A thorough evaluation for Castleman’s disease is required for patients with 
PNP. 

 Very mild and limited disease can be treated with moderate to high potency topi-
cal corticosteroids and/or intralesional corticosteroids. These patients should be fol-
lowed closely to assess response to treatment and disease progression. 

 The fi rst line treatment for patients with moderate or severe disease is systemic 
corticosteroids. Prednisone or prednisolone (2–3 mg/kg) is a standard starting dose; 
the dose can be increased if needed. About 50 % of children with pemphigus can be 
treated with corticosteroids as monotherapy, but prolonged treatment with moderate 
or high dosages or short repeated courses should be avoided due to the high risk of 
complications in children (e.g., growth retardation, infection). Once disease control 
is achieved the corticosteroid should be tapered very slowly over several months. 
Alternate day therapy is preferable if this maintains response. Topical and/or intral-
esional corticosteroids can be used as adjuvant therapy for localized, persistent dis-
ease. High dose intravenous pulsed corticosteroids can be considered in severe 
recalcitrant  disease, especially in patients with a high antibody titer. 

 Adjuvant therapy is necessary if disease is not controlled within 3 weeks on high 
dose corticosteroids, relapses upon taper or adverse effects develop. Based on the 
literature, the addition of azathioprine (2 mg/kg) has been the most frequently used 
steroid-sparing agent in children with PV. Other steroid-sparing treatments for PV 
are methotrexate, cyclosporine, mycophenolate mofetil and cyclophosphamide. 
Because of the limited reports it is not possible to recommend one over another and 
the choice of treatment should be individualized to the patient and disease severity. 
Dapsone could be considered as an adjuvant in patients with mild disease, but not 
enough evidence is available to recommend this in patients with more signifi cant 
disease. 

 In refractory cases, rituximab or IVIG can be considered. Based on a limited 
number of patients IVIG appears to be effective and may be effective as monother-
apy. The main advantage of this treatment is that it is not immunosuppressive, but 
numerous infusions are often necessary to attain remission. Rituximab is becoming 
a fi rst or second line treatment in adults with pemphigus. Based on the literature is 
appears to be effective for childhood disease and should be considered in patients 
with refractory disease.   
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    Future Areas of Concentration: Therapeutic Questions 
and Defi ciencies 

 Unfortunately, all of the current evidence regarding the treatment of autoimmune 
bullous diseases in children is limited and retrospective, likely due to the rarity of 
these diseases. Prospective studies, preferably multi-center comparative trials would 
be welcome. Identifying factors that predict response to treatment are important. 
Evaluating the actual effi cacy of some of the reported more “benign” treatments 
(e.g., antibiotics, colchicine, nicotinamide) would be advantageous. The long term 
effects of both the disease and the treatments need to be better defi ned in children. 
Disease severity scores would be helpful in determining treatment choices as well 
as assessing response to therapy. Quality of life and the effects that these diseases 
have on the psychosocial development of the child need to be performed.     
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    Chapter 13   
 Systemic Corticosteroids                     

       Henry     B.     Townsend      ,     Anthony     M.     Turkiewicz      , and     Xena     A.     Whittier     

    Abstract     Corticosteroids play an essential role in the treatment of many infl amma-
tory autoimmune diseases and often are the fi rst line treatment option for rapid clini-
cal response. The signifi cant therapeutic effects, however, are often accompanied by 
adverse side effects. The most common and serious complication is glucocorticoid- 
induced osteoporosis, remaining a potentially preventable but often poorly treated 
side effect. Although a rarer complication, osteonecrosis is more debilitating and 
occurs most commonly in patients taking higher doses of corticosteroids. Metabolic 
and endocrine side effects, including hyperglycemia and diabetes mellitus, are 
potential complications, even at low dosing. Hypothalamic-pituitary adrenal sup-
pression with secondary adrenal insuffi ciency can be observed more rapidly at 
higher dosing or longer treatment duration, although has been observed with shorter 
duration and lower dosing of corticosteroids as well. Corticosteroid treatment may 
also induce or exacerbate psychiatric disorders such as anxiety, depression, and, less 
commonly, psychosis. Cardiovascular side effects may also occur with corticoste-
roid use including hypertension, dyslipidemia and atherosclerosis. Perhaps most 
notably and well-described is the increased susceptibility to infections accompany-
ing corticosteroid use, thought to occur largely through several alterations in host 
defenses. Ophthalmologic side effects including cataract development and increased 
intraocular pressure require close monitoring in the setting of long-term glucocorti-
coid use. In addition, several adverse GI side effects including refl ux disease, gastri-
tis and peptic ulcers have been noted with corticosteroid use. Strategies for 
prevention of these adverse events remain an important component during cortico-
steroid management.  
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  Keywords     Corticosteroids   •   Glucocorticoids   •   Infl ammation   •   Glucocorticoid- 
induced osteoporosis   •   Osteonecrosis   •   Hyperglycemia   •   Cataracts  

      Introduction 

 Corticosteroids have played an integral role in the treatment of autoimmune dis-
eases since their Nobel Prize-winning discovery in 1948 by Hench and colleagues. 
Corticosteroids continue to be the fi rst line treatment option for rapid improvement 
of many infl ammatory autoimmune diseases. Despite great therapeutic advances in 
the past several years, there still exist many cases in which long-term treatment with 
steroids is necessary. Unfortunately, the tremendous therapeutic effects of steroids 
are frequently accompanied by several adverse side effects [ 1 ]. In addition, the ste-
roid associated side effects may occur rapidly with high doses, or gradually with 
chronic low dose treatment. Therefore, clinicians should think about potential cor-
ticosteroid associated adverse effects during every patient encounter and utilize pro-
active preventative guidelines and chronic monitoring measures in order to minimize 
steroid associated morbidity.  

    Mechanism of Action of Glucocorticoids 

 Infl ammation is caused by a myriad of cells and mediators that are encoded by 
infl ammatory genes. Corticosteroids affect several pathways in the infl ammatory 
process and ultimately decrease both production of infl ammatory mediators as well 
as the function and numbers of T-cells, B-cells, and macrophages [ 2 ]. 

 The major mechanism for immunosuppression is through inhibition of nuclear 
factor kappa beta (NF-κB) [ 2 ]. NF-κB is a critical transcription factor involved in 
the synthesis of many cytokines and adhesion proteins that promote the immune 
response [ 3 ]. Inhibition of this transcription factor alone therefore signifi cantly 
reduces the capacity of the immune system to mount a response. 

 Glucocorticoids suppress T-cell mediated immunity by inhibiting genes that 
code for several infl ammatory cytokines including IL-1, IL-2, IL-6, IL-8, TNF- 
alpha, and IFN-γ [ 2 ,  3 ]. Reduced infl ammatory cytokine production reduces T-cell 
proliferation and numbers. Glucocorticoids also induce T-cell apoptosis. 
Glucocorticoid induced apoptosis is most prominent in immature T cells inside in 
the thymus, but peripheral T cells are also affected [ 2 ]. In addition, glucocorticoids 
suppress the humoral (B-cell mediated) immune response. Glucocorticoids reduce 
IL-2 synthesis which leads to diminished B cell clonal expansion and antibody syn-
thesis. Macrophage function is inhibited by glucocorticoids via down-regulation of 
the expression of Fc receptors on macrophages, resulting in decreased phagocytosis 
of opsonized cells [ 3 ]. 
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 Glucocorticoids also inhibit infl ammation via upregulation of the production of 
endogenous anti-infl ammatory proteins. One of the major proteins involved is lipo-
cortin, which is upregulated by glucocorticoids due to its anti-infl ammatory effects. 
Lipocortin reduces infl ammation by inhibition of Phospholipase A2. Phospholipase 
A2 produces prostaglandins, leukotrienes and oxygen radicals by converting 
membrane- bound phospholipids to arachadonic acid [ 3 ]. Additionally, several other 
proinfl ammatory cytokines are inhibited by lipocortin including IL-1, IL-2, IFN-γ 
and TNF-alpha [ 3 ]. 

 As our understanding of glucocorticoids and their anti-infl ammatory effects con-
tinues to evolve, there is hope for future development of novel glucocorticoids with 
improved effi cacy and reduced side effects [ 4 ].  

    Glucocorticoid-Induced Osteoporosis 

 Glucocorticoid-induced osteoporosis (GIOP) is probably the most common, yet one 
of the most poorly treated and potentially preventable, serious complications of 
glucocorticoid therapy [ 5 ]. A review of several studies over the past 10 years reveals 
that less than 50 % of patients receiving long-term glucocorticoids have been evalu-
ated for osteoporosis, and less than 25 % have been treated. There is great variabil-
ity among clinicians in both the awareness of glucocorticoid-induced osteoporosis 
and the importance of prevention and treatment as the standard of care [ 6 ]. The 
specialty of physician providing care was associated with receipt of both testing and 
treatment, with odds of receiving a bone mass measurement and antiosteoporotic 
medication three to four times higher in patients of rheumatologists compared with 
internists or family practitioners [ 7 ]. 

 Bone loss and fractures occur most commonly in postmenopausal women, but 
men and premenopausal women are also at risk. Bone loss is estimated to occur in 
50 % of patients treated with glucocorticoids for greater than 6 months. Studies 
have shown loss of 15–20 % of bone mineral density (BMD) in the fi rst 6 months 
after starting treatment with glucocorticoids, followed by a slower rate of 1–3 % per 
year thereafter [ 6 ]. Initial bone loss is primarily trabecular bone from sites such as 
the lumbar spine and greater trochanter [ 8 ]. Cortical bone loss from the femoral 
neck and shaft occurs at a slower rate. 

 Glucocorticoids exert negative effects on bone health via multiple mechanisms 
[ 8 ]. GIOP occurs primarily due to decreased bone formation and, secondarily, as a 
result of increased bone resorption. Glucocorticoid inhibition of bone formation 
occurs by an overall decrease in osteoblast number and function [ 8 ]. Osteoblast 
reduction is secondary to a decrease in osteoblastic cell replication and differentia-
tion as well as the increased apoptosis of mature osteoblasts. Also, glucocorticoids 
inhibit osteoblast synthesis of type I collagen, the major component of the bone 
extracellular matrix [ 8 ]. The increased bone resorption which occurs in GIOP 
appears to involve the receptor of the activator of the nuclear factor-kB ligand 
(RANK-L) and osteoprotegerin. RANK-L is an osteoblastic signal that binds to an 
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osteoclast receptor and, in association with colony stimulating factor (CSF)-1, 
induces osteoclastogenesis [ 8 ]. Osteoprotegerin is a decoy receptor that binds 
RANK-L, preventing it from binding to the osteoclast receptor and subsequent 
osteoclastogenesis. Glucocorticoids increase the expression of RANK-L and CSF-1 
and decrease osteoprotegerin production by osteoblasts, ultimately resulting in bone 
resorption [ 8 ]. 

 Glucocorticoids also induce osteoporosis by increasing renal calcium excretion 
and decreasing intestinal calcium absorption, leading to a negative calcium balance. 
Lastly, treatment with glucocorticoids causes reduced sex steroid hormone produc-
tion. Reported mechanisms by which this occurs include decreased gonadotropin and 
ACTH release from the pituitary gland, resulting in reduced production of adrenal 
androgens and the direct inhibition of testicular and ovarian steroidogenesis. 
Recommendations for the prevention and treatment of GIOP have recently been pub-
lished by the American College of Rheumatology (ACR) in an effort to improve 
awareness and increase the rate of GIOP treatment [ 9 ]. The updated recommendations 
from the prior 2001 recommendations include the use of serial bone density assess-
ments in addition to a 10-year probability of fracture screening tool, as well as incor-
porating newer therapeutic options for the prevention and treatment of GIOP. While a 
detailed discussion of these recommendations is beyond the scope of this discussion, 
a summary of pertinent preventative strategies is outlined in Tables  13.1  and  13.2 .

        Osteonecrosis 

 Osteonecrosis is a rarer but more insidious and debilitating complication of treat-
ment with corticosteroids. Osteonecrosis occurs most commonly in patients taking 
prednisone doses of greater than 15 mg/day. High dose pulsed intravenous steroids, 
steroid dose packs, and intra-articular steroid injections have also been associated 
with the development of osteonecrosis [ 10 ]. Other risk factors for osteonecrosis 
include vitamin D defi ciency, high alcohol consumption, history of venous or arte-
rial thrombosis, chronic treatment with anticoagulant and anti-convulsant medica-
tions, and treatment with Depo-Provera. Osteonecrosis occurs most commonly in 
the hip, knee, and ankle joints. Osteonecrosis should be suspected in any patient 
being treated with glucocorticoids who complains of chronic joint pain. Plain radio-
graphs are frequently normal in patients with osteonecrosis, thus MRI scanning 
may be necessary to make the diagnosis.  

    Metabolic and Endocrine Side Effects 

 Hyperglycemia and diabetes mellitus are potential complications of even low dose 
corticosteroids. Persons at the highest risk for these adverse effects include those 
with existing glucose intolerance, obese persons, the elderly, and patients with a 
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signifi cant family history of diabetes. Corticosteroid –induced diabetes usually 
responds to steroid dose reduction and may fully reverse after cessation of glucocor-
ticoid use. In general, all patients in whom treatment with corticosteroids is expected 
to last greater than 30 days, should have their glucose levels checked prior to 

    Table 13.1    Strategies for the prevention of glucocorticoid adverse events   

 Adverse effects  Diagnostic studies  Preventative intervention 

 Glucocorticoid-induced 
osteoporosis 

 Dual Energy 
Absorptiometry 
 (DXA scan) a  

 Calcium, vitamin D 
 Risk factor modifi cation b  
 Bisphosphonates 
 Denosumab 
 Teriparitide 
 Raloxifene 
 Hormonal therapy 
 Calcitonin 

 Osteonecrosis  X-rays 
 MRI 

 Early diagnosis and reduced 
weight bearing 

 Endocrine (Diabetes mellitus)  Regular glucose 
monitoring 
 Hemoglobin A1c 

 Diet and weight control 
 Oral anti-diabetic medications 
and insulin 

 Endocrine (HPA suppression)  Cosyntropin stimulation 
test 

 Slow tapering of glucocorticoids 

 Psychiatric  Discussion with patient/
family 

 Antidepressants 
 Anxiolytics 
 Sleep aids 

 Cardiovascular (dyslipidemia, 
atherosclerosis, hypertension) 

 Lipid profi le 
 Monitor blood pressure 

 Lipid-lowering agents 
 Anti-hypertensives 

 Infectious  PPD, Chest radiograph  Vaccinations 
 Ophthalmologic  Annual eye examination  None known 
 Gastrointestinal  Monitor CBC 

 Stool occult blood 
testing 
 Endoscopy 

 Chewable calcium carbonate with 
vitamin D supplement 
 Proton-pump inhibitor 
 H2-blocker 

   HPA  hypothalamic pituitary axis 
  a Weight bearing exercise, smoking cessation, moderation of alcohol and caffeine intake 
  b Recommend Baseline testing at the onset of glucocorticoid therapy in women and men age 50 or 
older with repeat testing every 2 years  

   Table 13.2    Medications for the prevention and treatment of glucocorticoid-induced osteoporosis   

 Medication  Dosage  Route of administration 

 Alendronate (Fosamax)  70 mg/week  Oral 
 Risedronate (Actonel)  35 mg/week or 150 mg/month  Oral 
 Ibandronate (Boniva)  150 mg/month 

 3 mg/3 months 
 Oral 
 Intravenous 

 Zolendronic acid (Reclast)  5 mg/12 months  Intravenous 
 Denosumab (Prolia)  60 mg/6 months  Subcutaneous injection 
 Teriparitide (Forteo)  20 mcg/day  Subcutaneous injection 
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initiation of corticosteroid therapy and periodically thereafter. Fasting glucose lev-
els greater than 125 mg/dl or random glucose levels greater than 200 mg/dl warrant 
hemoglobin A1c testing [ 11 ]. 

 Long-term corticosteroid treatment also commonly causes hypothalamic- 
pituitary- adrenal (HPA) suppression with secondary adrenal insuffi ciency. Although 
not fully understood, this has been observed to occur after the use of as little as 
10 mg/day of prednisone for 4–6 weeks [ 11 ]. HPA suppression may occur more 
rapidly with higher doses of corticosteroids or with twice-a-day dosing. Symptoms 
of adrenal insuffi ciency after corticosteroid use include arthralgias, myalgias, 
fatigue, nausea, vomiting, and hypotension. In cases of suspected glucocorticoid- 
induced adrenal insuffi ciency, a cosyntropin stimulation test may help confi rm the 
diagnosis [ 11 ].  

    Psychiatric Side Effects 

 Treatment with corticosteroids frequently induces or exacerbates many psychiat-
ric conditions including depression, anxiety, and disrupted sleep. Psychosis is 
also an uncommon but well described potential complication of corticosteroids 
[ 12 ]. Memory impairment, particularly in older patients, can occur at doses as low 
as 5 mg/day. Psychiatric side effects are signifi cantly more likely to occur with 
twice daily dosing and with dosages above 30 mg/day [ 13 ]. Given the fact that 
depression, anxiety, and disrupted sleep are already very common in patients with 
chronic autoimmune diseases, clinicians may need to add or intensify treatment 
with antidepressants, anxiolytics, and sleep aids during treatment with 
corticosteroids.  

    Cardiovascular Side Effects 

 Corticosteroid use is associated with an increased risk of serious cardiovascular 
events and hypertension. Treatment with prednisone doses ≥7.5 mg/day was associ-
ated with a greater than 2.5-fold increased risk of cardiovascular events in a 
population- based study of more than 150,000 persons [ 14 ]. 

 Chronic corticosteroid use has been associated with dyslipidemia and atheroscle-
rosis in several conditions including systemic lupus erythematosus (SLE), asthma, 
and organ transplant recipients [ 15 – 17 ]. In lupus patients, the adverse lipid profi le 
effects appear to occur at prednisone doses greater than 10 mg/day [ 15 ]. 

 Increased hypertension has been observed in about 30 % of patients using gluco-
corticoids [ 18 ]. Fluid retention has been postulated to partially account for this 
observation. As with dyslipidemia, the risk of hypertension with glucocorticoid use 
appears to be greatest with doses greater than 10 mg/day. Lipids and blood pressure 
should be monitored and aggressively treated in patients being treated with chronic 
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glucocorticoids with either a personal or family history of hypertension, cardiac 
disease, or renal disease.  

    Infectious Disease Side Effects 

 Corticosteroids increase susceptibility to many types of infectious agents. This 
issue has been well researched in patients with rheumatic diseases. Using the 
National Data Bank for Rheumatic Diseases in the USA, over 16,000 patients were 
followed for 3.5 years and observed for hospitalized pneumonia. Patients receiving 
glucocorticoid therapy had hospitalized pneumonia rates 1.7 times greater than 
those not receiving glucocorticoids. The study even identifi es risk at doses less than 
5 mg/day (hazard ratio 1.4) and even higher risk at 10–15 mg/day (hazard ratio 2.3). 
The increased rate of serious infections was more pronounced during the fi rst 90 
days after initiation of treatment with glucocorticoids [relative risk (RR) 2.99] [ 19 ]. 
A cohort study of 15,597 RA patients from a Medicare benefi ciary database found 
that glucocorticoid use doubled the rate of serious bacterial infections compared 
with methotrexate use (RR 2.1), with a dose–response relationship for doses greater 
than 5 mg/day: (5 mg/day, RR 1.34; 6–9 mg/day, RR 1.53; 10–19 mg/day, RR 2.97; 
20 mg/day, RR 5.48) [ 20 ]. 

 Infections with tuberculosis, atypical organisms and herpes zoster also occur 
more commonly in persons taking glucocorticoids. A large, case-controlled epide-
miological study of all cases of tuberculosis in the UK from 1990 to 2000, found 
patients with tuberculosis were nearly fi ve times more likely to have been using 
glucocorticoids at the time of their diagnosis [ 21 ].  Pneumocystis jiroveci  infection 
has been observed to occur more frequently in patients taking prednisone doses 
higher than 15 mg/day [ 22 ]. 

 The increased risk of infections is believed to occur through multiple alterations 
in host defenses including altered cellular and humoral immunity, decreased phago-
cytosis and intracellular killing, and inhibition of cytokine release [ 3 ]. In the current 
era of infl ammatory autoimmune disease treatments, patients are often receiving 
other immunosuppressive agents in addition to glucocorticoids, making it impera-
tive that one maintain a high index of clinical suspicion for infection in patients with 
unusual symptoms.  

    Ophthalmologic Side Effects 

 The development of cataracts is a well-recognized complication of long-term corti-
costeroids [ 23 ]. Early cataract formation has been reported with both oral and 
inhaled steroids and with dosages as low as 5 mg/day [ 24 ,  25 ]. Increased intraocular 
pressure with secondary visual disturbance may also occur with chronic corticoste-
roid use. Corticosteroids may also hasten the onset of glaucoma in persons at risk 
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for this ocular disease [ 26 ]. In light of the ocular risks, it is advisable that all long- 
term glucocorticoid users have periodic eye examinations.  

    Gastrointestinal Side Effects 

 Corticosteroid use has also been associated with an increased risk of adverse gastro-
intestinal effects (GI) including gastroesophageal refl ux disease, gastritis, peptic 
ulcers, bleeding, and gastrointestinal perforation [ 27 ,  28 ]. GI side effects are signifi -
cantly more common at doses greater than 15 mg/day and in persons who are also 
being treated with a non-steroidal anti-infl ammatory drug or oral bisphosphonate 
medication [ 28 ]. Daily treatment with a chewable calcium carbonate with vitamin 
D supplement can be an effective means of preventing and treating both corticoste-
roid associated GI adverse side effects and osteoporosis.  

    Conclusions 

 Glucocorticoids remain an important and highly prescribed component of the treat-
ment regimen for patients with autoimmune diseases. An increasing body of litera-
ture supports the effi cacy of glucocorticoids for both short-term symptomatic relief 
and as disease-modifying agents. Basic science research is also yielding increasing 
insights regarding the mechanisms by which glucocorticoids cause both benefi cial 
and deleterious effects. One of the most serious and well-described adverse effects 
of glucocorticoids is osteoporosis. Unfortunately, this also remains the most under- 
treated of potential complications. Strategies for the prevention of this complication 
along with other glucocorticoid adverse events exist as summarized (Table  13.1 ). 
Balancing the benefi ts of symptomatic improvement and disease modifi cation with 
the true risk of side effects remains the major challenge of glucocorticoid use. 
Proactive utilization of such prevention strategies can serve to signifi cantly decrease 
the well-documented adverse effects associated with prolonged glucocorticoid use.     
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    Chapter 14   
 Local Treatments and Supportive Care                     

       Salma     Faghri     de la Feld       and     Naveed     Sami     

    Abstract     While the primary treatment of autoimmune blistering diseases (ABD) 
has been systemic therapy, it is important to be aware of the value of several non- 
systemic treatments. Topical corticosteroids (both as monotherapy and adjuvant 
therapy), intra-lesional corticosteroids and corticosteroid elixirs can play an impor-
tant role in treatment. In addition, non-steroidal treatments such as topical calcineu-
rin inhibitors and non-steroidal elixirs have also been reported in treatment of 
ABD. Furthermore, it is important to be aware of exogenous factors contributing to 
ABD (including food and nutrition, iodine, poor oral hygiene and ultraviolet light). 
Treatment of ABD is not complete without consideration of infection control and 
vaccination guidelines. Systemic antihistamines are also helpful in controlling 
symptoms of pruritus. A variety of local treatment options have proven to be benefi -
cial in mild as well as moderate and severe disease as an adjuvant. Patients should 
be constantly encouraged and reminded that these measures may help reduce the 
dosage and duration of their systemic treatments, and in some mild cases provide 
remission of the ABD.  
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      Introduction 

 The primary treatment of autoimmune blistering diseases (ABD) has been systemic 
therapy. However, supportive treatment measures are also helpful in controlling 
these disorders. This includes local treatments, eliminating possible culprit medica-
tions, and controlling any exacerbating factors. These supportive measures are often 
considered adjunctive treatment recommendations and have been derived from treat-
ing other infl ammatory dermatosis with similar issues. 

 In this chapter, we will attempt to provide a literature review regarding topical 
treatments in the various diseases along with some anecdotal recommendations 
based on our observations.  

    Topical Corticosteroids 

 Most patients with autoimmune blistering diseases have been prescribed local cor-
ticosteroid therapy. It has been used both as monotherapy and as adjunctive treat-
ment to other systemic conventional treatments. The vehicle has varied depending 
on the disease and the area of involvement. 

    Topical Corticosteroids as Monotherapy 

 Topical corticosteroid therapy has been a mainstay of treatment for infl ammatory 
skin diseases. The most common ABD for which topical steroids have been reported 
is bullous pemphigoid (BP). BP tends to be localized in the majority of cases to the 
skin and classically presents in the elderly. Topical corticosteroids were fi rst reported 
in 1976 for use in BP as monotherapy in four patients and as adjuvant therapy in fi ve 
patients (combined with either a steroid-sparing agent or a short course of systemic 
steroids). Six of these patients had only localized BP [ 1 ]. A recent survey of derma-
tologists in the United Kingdom found that the majority used topical steroids alone 
for localized pemphigoid [ 2 ]. 

 One of the dilemmas surrounding the use of topical steroids has been the potency 
of the topical steroid. In 1989, an open label study treated ten patients with BP with 
topical clobetasol cream twice daily. Improvement was seen between 4 and 17 days. 
Then patients were discharged on maintenance therapy with less potent topical ste-
roids, and tapered off topical steroids over 5 weeks to 13 months. One patient was 
unable to tolerate the transition to less potent topical steroids [ 3 ]. 

 Another common clinical dilemma is initiating a topical steroid as monotherapy 
versus as an adjuvant with systemic steroids. In 2002, Joly et al. attempted to answer 
this question in a randomized, multi-center, non-blinded trial on 341  newly- diagnosed 
patients with BP [ 4 ]. The study compared clobetasol cream (40 g/day) to oral 
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 prednisone (0.5–1.0 mg/kg dosing), with patients stratifi ed based on disease sever-
ity. Both treatments were continued until 15 days after disease control was estab-
lished, and then gradually decreased. The 1-year survival rate of patients with 
extensive BP using clobetasol cream was higher (at 76 %) than the oral prednisone 
group (at 58 %). There were more severe complications in the oral prednisone group 
(at 54 %) than the clobetasol cream group (at 29 %) in patients with extensive BP. Of 
patients with severe BP, there was increased mortality in the oral prednisone group 
(41 %) when compared with the clobetasol cream group (24 %). Of note, patients 
with moderate BP did not have a signifi cant difference between the two treatment 
arms when looking at clearance of skin lesions, overall survival and severe compli-
cations [ 4 ]. Limitations of this study include lack of follow-up past 1 year, lack of 
details on the extent of nursing assistance needed for topical therapy and lack of 
details on extent of striae with topical therapy. It is also unclear if better survival is 
from fewer side effects or from better control of underlying disease [ 5 ]. The authors 
hypothesize that the benefi ts are due to both local and systemic effects of clobetasol 
cream [ 4 ], but the extent of systemic absorption from clobetasol cream is unclear 
[ 5 ]. The mortality rates discussed by Joly et al. may also be higher than some 
American and British studies making it diffi cult to extrapolate their fi ndings to all 
patients with BP [ 6 ]. Another reported limitation of topical steroid use is cost [ 7 ]. 

 A follow-up randomized control trial was published in 2009 of 312 BP patients, 
comparing lower doses and shorter duration to their standard regimen used previ-
ously. Patients either received a milder regimen of clobetasol cream 10–30 g/day 
(based on weight and disease severity) or their standard regimen of 40 g/day of 
clobetasol cream. Clobetasol cream was tapered over 4 months in the milder regi-
men and over 12 months in the standard regimen. Results for disease control and 
relapse rates between the two regimens were similar, but again showed benefi ts 
from superpotent topical corticosteroids. The milder regimen used 70 % less total 
cumulative dose of clobetasol cream. Adjusted analyses of the data suggested that 
the milder regimen had an almost two-fold decreased risk of potentially fatal side 
effects or mortality in patients with moderate BP [ 8 ]. 

 Many additional papers have also examined the benefi ts of topical corticoste-
roids in BP [ 9 – 14 ]. One review on wet dressings (also called “wet wraps”) observed 
four out of fi ve BP patients had marked improvement and one of fi ve patients had 
moderate improvement with triamcinolone “wet wraps” (approximately 5–6 times 
each day while inpatient) [ 15 ]. Use of superpotent topical steroids alone (most with 
clobetasol propionate cream 20–30 g daily during the fi rst month, then tapered start-
ing 2 weeks after disease control) for a mean duration of 9–12 months has also been 
reported to decrease serum BPAG 180 and BPAG 230 autoantibody levels [ 16 ]. 

 Topical steroids can have benefi cial effects in pemphigus (both pemphigus vulgaris 
and pemphigus foliaceus), but are only used as monotherapy in a few patients with 
mild disease. Improvement from clobetasol propionate cream has been reported in 
seven patients after 15 days (with cutaneous lesions) and 1 month (with mucosal 
lesions). Four of these patients stayed clear with topical steroids alone after a mean of 
19 months. Three patients required systemic therapy due to exacerbations which could 
not be controlled with topical treatments after a mean duration of 2–11 months [ 17 ].  
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    Topical Corticosteroids as an Adjuvant 

 Additional studies have reported topical corticosteroids to be a useful adjuvant in 
the treatment of BP with systemic therapy including methotrexate [ 18 ], minocycline 
[ 9 ], miocamycin [ 19 ] and oral tetracycline and niacinamide with topical 0.5 % gen-
tian violet [ 20 ]. There seem to be two methods of using topical steroids with sys-
temic treatments. Some studies suggest starting a systemic agent simultaneously 
with a topical steroid [ 18 ], while others recommend starting with a topical steroid 
initially, and then adding a systemic agent if the patient does not improve [ 9 ]. 

 An open, clinical, records-based, retrospective, multicenter study reviewed 70 
patients with BP, who were treated initially with super potent topical steroids (most 
with clobetasol) and methotrexate (for a mean of 12.3 weeks) followed by mainte-
nance treatment with methotrexate alone at an average dose of 10 mg/week (for a 
mean of 8.45 months). All 70 patients showed initial complete remission (after a 
mean of 21.9 days). Seventy-six percent of patients stayed in remission with metho-
trexate alone, and 24 % of patients had at least one fl are [ 18 ]. Stockman et al. per-
formed an open prospective trial of ten patients with BP over 24–72 months. In this 
study, patients with BP were initially treated with topical corticosteroids, and if an 
optimal treatment response was not observed, then a systemic agent (such as sys-
temic tetracycline, oral corticosteroids and azathioprine) was added. Patients with 
less than 25 % body surface area were successfully treated with potent class I topi-
cal steroids alone (fi ve patients) or in combination with oral minocycline (two 
patients). Three patients (with 22 %, 42 % and 51.5 % body surface area) required 
systemic corticosteroids [ 9 ]. 

 Topical corticosteroids are an important treatment modality for ABDs. These can 
help both with symptomatic treatment for pruritus along with providing localized 
disease control. For mild disease, these can initially be used as monotherapy. 
However, for progressive disease, it is best used as an adjuvant. The optimal choice 
for the potency of the topical steroid can be diffi cult and is often determined by 
severity of disease (extent and progression) and the use of a systemic adjuvant ther-
apy. If the clinician is uncertain, medium potency topical steroids such as triamcino-
lone 0.1 % cream can be initiated twice a day to affected areas (not including the face 
or body folds) since this is less costly and can be available in a larger quantity to 
cover a larger surface area. However, if there is localized disease which is not pro-
gressive, a class 1 topical steroid such as clobetasol and halobetasol can be consid-
ered for a short duration to avoid the use of systemic agents, especially in the elderly.  

    Topical Corticosteroids for Mucosal Bullous Disease 

 Topical corticosteroids have been reported in the literature for mucous membrane 
pemphigoid in various formulations, including fl uocinonide 0.05 % in an adhesive 
base [ 21 ] as well as in a modifi ed custom fl uoride carrier [ 22 ], clobetasol ointment 
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in orabase [ 23 ], triamcinolone in orabase [ 24 ], and clobetasol propionate plus 
nystatin in orabase paste applied in a gingival tray [ 25 ] as well as elixirs (which will 
be described in a separate section below). One study suggests that beclomethasone 
inhaler and nasal sprays can be helpful in patients with nasal, pharyngeal or esopha-
geal mucous membrane pemphigoid [ 26 ]. 

 Use of triamcinolone in orabase has been reported to help treat mucous mem-
brane pemphigoid, both alone (5 patients) and as an adjuvant to dapsone (15 
patients). Of the fi ve patients with mild to moderate disease treated with topical 
steroid monotherapy, one patient had complete resolution, one patient had over 
75 % improvement and three patients had over 50 % improvement. Of the 17 
patients with moderate to severe disease treated with topical steroid and systemic 
dapsone, 10 patients had complete resolution, fi ve patients had over 75 % improve-
ment and 2 patients had to stop dapsone due to systemic side effects of anemia after 
2 weeks [ 24 ]. Triamcinolone acetonide 0.1 % in an adhesive dental paste (in a pedi-
atric patient) has been reported as a helpful adjuvant treatment in one patient with 
oral pemphigus vulgaris [ 27 ]. 

 Topical steroids in a gel-based vehicle can be more adherent to oral mucosa than 
triamcinolone acetonide in orabase. Topical steroids under occlusion using a dental 
tray can also help local absorption and possibly improve effi cacy. It has been sug-
gested that in elderly patients this can be accomplished using their dentures. 
Dentures also provide a protective barrier [ 26 ]. A double-blind cross-over study 
examined fl uocinonide 0.05 % in an adhesive base as monotherapy in three women 
with mucous membrane pemphigoid and one woman with pemphigus. It was used 
5–6 times per day on erosions for 2 weeks (with no eating or drinking after applica-
tions for at least 30 min). Two mucous membrane pemphigoid patients and the one 
pemphigus patient had partial remission with fl uocinonide 0.05 % in an adhesive 
base, and one mucous membrane pemphigoid patient had complete remission [ 21 ]. 

 Of note, a double-blind clinical trial has compared clobetasol 0.05 % ointment in 
orabase to fl uocinonide ointment in orabase in patients with oral vesiculoerosive 
disease (which included three patients with benign mucous membrane pemphigoid 
and three patients with pemphigus vulgaris). While both were effective, the study 
suggests that clobetasol ointment was faster at decreasing pain [ 23 ]. 

 Clobetasol propionate 0.05 % (0.1 g) plus 100,000 IU/cc nystatin (3.846 g) in 
orabase paste (200 g) applied in a gingival tray has been studied in 22 patients with 
mucous membrane pemphigoid. It was applied three times per day after meals. 
Eleven additional patients with oral erosions were included in the study (with either 
oral lichen planus or localized gingival erosions). Results were reported collectively 
as showing a decrease in pain and ulceration after 2 weeks of treatment in half of the 
patients [ 25 ]. 

 Commercially available topical steroids are used by clinicians for mucosal 
involvement, especially the oral cavity. Triamcinolone dental paste is an oral spe-
cifi c formulation which can be applied to the affected areas in the mouth, and is 
most effective if left on affected areas overnight. Patients should also be advised to 
thoroughly rinse their mouth with water the next morning to avoid secondary 
Candida infections. Some patients have also found gels to be benefi cial, including 
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fl uocinonide and clobetasol gel. These may be harder to hold in place on affected 
areas in the mouth and caution should be exercised since these may initially cause 
burning on oral lesions.  

    Intralesional Corticosteroids 

 Intralesional triamcinolone injections (5.0–7.5 mg/mL with a maximum of 40 mg 
triamcinolone acetonide in one session) every 2–4 weeks have also been reported to 
help oral mucous membrane pemphigoid, especially on the tongue, palate and buc-
cal mucosa as reported in a review by Ahmed, Rogers and colleagues. This review 
provides several practical recommendations summarized here. The beveled edge of 
the needle should face the epithelium and the injection should be close to the der-
matoepidermal junction (in order to provide targeted therapy and to avoid atrophy 
from deep injections). Topical hygiene is highly recommended prior to injection. 
Changing the injection needle frequently can help prevent transmitting infections. 
Viscous lidocaine or Cetacaine spray can serve as local anesthesia [ 28 ]. 

 A small study has suggested that oral intralesional triamcinolone injections in 
pemphigus may help decrease the amount of time to remission and decrease the 
amount of systemic therapy, but early fi ndings were not statistically signifi cant 
[ 29 ]. Endoscopic intralesional steroid injections have also been reported to help 
treat esophageal involvement of epidermolysis bullosa acquisita in conjunction 
with thermoplastic dilators [ 30 ]. Topical and intralesional steroids have also been 
reported to be used in a patient with both HIV and mucous membrane pemphi-
goid [ 31 ]. 

 Intralesional steroids are benefi cial to help facilitate healing both for oral muco-
sal and cutaneous lesions. These are usually most helpful in “stubborn” lesions 
(such as slow to heal lesions in areas of constant trauma). In most such areas, mul-
tiple rounds of monthly injections can be required before resolution is observed. 
Recent guidelines recommend using intralesional injections to treat new lesions 
during the maintenance phase, but not for “relapse/fl are” (which would require 
modifying systemic treatments). Care must be taken to avoid injecting near an area 
of infection. As such, it is better to use intralesional steroids as an adjuvant during 
maintenance treatment [ 32 ].  

    Corticosteroid Elixirs 

 Several oral elixirs have also been studied in mucous membrane pemphigoid 
[ 26 ,  33 ]. 

 Rotating between rinsing the mouth only (and not swallowing) with hydrogen 
peroxide, elixir of dexamethasone and elixir of diphenhydramine separately and 
diluted with tap water (to 1:4 or 1:6 concentration, as tolerated) has been reported. 
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Timing should involve using hydrogen peroxide rinse and then diphenhydramine 
rinse before meals for its analgesic effects. Unlike viscous lidocaine, hydrogen per-
oxide and diphenhydramine do not affect the patient’s ability to taste their meal. 
Timing should also involve using hydrogen peroxide rinse followed by elixir of 
dexamethasone after meals, between meals and once before bedtime (for a total of 
six to seven mouth rinses per day) [ 26 ]. 

 Clobetasol 0.05 % mouthwash with 100,000 IU/cc nystatin in aqueous solution 
has been reported effective in three patients with oral mucous membrane pemphi-
goid. Five minutes of rinsing 10 cc of clobetasol mouthwash solution was used three 
times per day after meals (with no swallowing). Overall, the majority of patients in 
the study had improvement in pain and ulceration [ 33 ]. 

 In the United States, “magic mouth wash” is often prescribed. The general prin-
ciple of any elixir should be to contain a potent topical steroid in combination with 
an anesthetic. These can be used up to three times per day before meals since the 
purpose of these elixirs is to reduce pain and infl ammation to allow patients to be 
able to eat and maintain adequate nutrition.  

    Side Effects of Local Corticosteroids 

 One study measured morning urine cortisol levels in three patients after 3 days of 
30 g of whole body topical steroid use. They found no change with the use of triam-
cinolone 0.1 % cream, but did fi nd a drop in morning urine cortisol to 5.0 nmol/L 
with 3 days of clobetasol cream. This study also found a drop in morning urine 
cortisol levels in two patients after six consecutive days of using 20 g of whole body 
clobetasol cream [ 10 ]. Similarly, studies looking at the use of superpotent topical 
steroids in psoriasis have also shown decreases in serum and urine cortisol levels 
[ 34 – 36 ]. 

 Given the risk of systemic side effects from oral corticosteroids, different vehi-
cles and routes of local administration of corticosteroids can be an alternative for 
treating exacerbations of disease. While daily compliance can be a potential issue, 
it can be best concluded that such usage is individualized to each patient’s situation 
by the treating clinician.   

    Non-steroidal Topical Therapies 

 In addition to topical steroids, several studies have looked at topical therapy with 
steroid-sparing agents to treat ABDs, which include immune modulators (such as 
topical tacrolimus, pimecrolimus and cyclosporine) as well as topical antibiotics 
(tetracycline ointment and mouthwash). 

 In the setting of BP, there have been a few case reports of topical tacrolimus being 
an effective adjuvant to help decrease the doses of systemic therapies. Effects have 
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been noted as early as 2 weeks after starting to apply topical tacrolimus [ 37 – 39 ]. 
Specifi cally, topical tacrolimus has been used in pretibial pemphigoid [ 40 ], vesicular 
pemphigoid [ 38 ], and localized pemphigoid [ 39 ]. One case reported that a patient 
with vesicular pemphigoid was able to stop systemic steroids after 2 weeks of topical 
therapy and was maintained on topical tacrolimus 0.1 % ointment alone [ 38 ]. 

 In the setting of mucous membrane pemphigoid, topical tacrolimus has been 
reported to be helpful as an adjuvant for genital lesions [ 41 ], as well as alone for oral 
lesions [ 42 – 44 ] and ocular lesions [ 45 ]. Specifi cally, tacrolimus 0.1 % ointment was 
used once daily to genital mucous membrane pemphigoid as an effective adjuvant 
to oral prednisone 40 mg/day. The prednisone was ultimately stopped and the 
patient was maintained on tacrolimus 0.1 % ointment alone, which resulted in com-
plete clearance of erosions after 3 months [ 41 ]. Two reports of tacrolimus 0.1 % 
ointment alone for oral mucous membrane pemphigoid reported complete response 
after 2–3 months [ 42 ] and moderate response after 6 weeks [ 43 ], respectively. In 
addition tacrolimus 0.03 % oral suspension (used alone as a twice daily oral 5 min-
ute rinse) has been reported helpful in one case of oral mucous membrane pemphi-
goid, with complete response after 2 months [ 44 ]. Tacrolimus 0.03 % ointment has 
been reported effective and well tolerated in one patient with ocular cicatricial pem-
phigoid. The patient was also treated initially with dexamethasone-tobramycin oph-
thalmic ointment twice daily, which was stopped 1 week after starting tacrolimus 
0.03 % ointment daily. The patient remained asymptomatic 3 months later on tacro-
limus ointment alone [ 45 ]. 

 Tacrolimus ointment has been used as an adjuvant in ocular pemphigus [ 45 ] as 
well as pemphigus foliaceus [ 46 ]. One patient with ocular pemphigus was treated 
with tacrolimus 0.03 % ointment twice daily in addition to mycophenolate mofetil, 
oral prednisone and prednisolone acetate 1 % eye drops, and was able to tolerate 
tapering off of oral prednisone [ 45 ]. One patient with pemphigus foliaceus who was 
also being treated with dapsone 100 mg/day was given tacrolimus 0.1 % ointment 
to lesions on half of his face and clobetasone butyrate 0.05 % ointment to the other 
half of his face. There was no difference in the response to clobetasone butyrate 
ointment versus tacrolimus ointment [ 46 ]. 

 In addition, eleven patients with cutaneous pemphigus vulgaris were treated with 
pimecrolimus 1 % cream or placebo as an adjuvant to oral prednisone and azathio-
prine. Patients treated with pimecrolimus cream showed signifi cant improvement 
after 15 days [ 47 ]. 

 The benefi ts of topical therapy in linear IgA disease have also been examined. 
One case report examined using clobetasol ointment on half of the body and tacroli-
mus ointment on the other half of the body. Only the side treated with clobetasol 
showed improvement in vesicles and bullae within 1 month, but unfortunately it also 
showed extensive striae in that time as well [ 48 ]. Since then, there has been a case 
report on the benefi t of tacrolimus ointment as an adjuvant to systemic dapsone [ 49 ]. 

 Dapsone gel has been reported in the treatment of acne, granuloma faciale, idio-
pathic follicular mucinosis, erythema elevatum diutinum. Although oral dapsone 
has been reported to have effects in the treatment of bullous disease, topical dapsone 
gel has not yet been reported in the treatment of bullous disease. 
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    Non-steroidal Elixirs 

 Several non-steroidal oral elixirs have also been studied in mucous membrane pem-
phigoid, including tetracycline mouthwash [ 50 ] and 5 mL of cyclosporine 100 mg/
mL swish [ 51 ], each of which is described in further detail below. Of note, topical 
sirolimus mouthwash has also been used in oral pemphigus, but without benefi t 
[ 52 ]. As mentioned above, tacrolimus 0.03 % oral suspension (used alone as a twice 
daily oral 5 min rinse) has also been reported helpful in one case of oral mucous 
membrane pemphigoid, with complete response after 2 months [ 44 ]. 

 One patient with oral and perianal pemphigoid has been reported to show benefi -
cial effects within weeks of using topical tetracycline. Specifi cally, he used tetracy-
cline mouthwash (250 mg in 5–10 mL of water) four times per day (for 5 min each) 
as well as tetracycline 3 % ointment to perianal lesions. The oral lesions (unlike the 
perianal lesions) did recur, requiring oral minocycline for control during exacerba-
tions [ 50 ]. 

 Topical cyclosporine 100 mg/mL swish (5 mL) without swallowing has been 
reported to help patients with oral bullous disease [ 53 ,  54 ]. One case report found 
that cyclosporine mouthwash three times per day for 5-minutes each helped improve 
oral pemphigus within 6 months in one patient on oral prednisolone who had failed 
several other systemic agents [ 54 ]. Another study looked at using 5 mL of cyclospo-
rine 100 mg/mL swish three times per day for 8 weeks in patients with bullous 
disease. They found that two patients with oral mucous membrane pemphigoid 
showed improvement with topical cyclosporine alone (with clearance of fi ve oral 
ulcers in one patient and with notable improvement but not complete clearance of 
gingival erythema and pain). One patient with BP showed moderate improvement in 
erythema, pain and erosions with this regimen. Relapse occurred in two of the pre-
ceding patients upon stopping the cyclosporine swish. In addition, two of three 
patients with oral pemphigus vulgaris who used cyclosporine swish as an adjuvant 
showed some improvement [ 53 ]. 

 Non-steroidal formulations for topical agents and elixirs can be helpful in pro-
viding a localized steroid-sparing effect (Table  14.1 ). These may not be covered by 
insurance  carriers since these are being used as “off label” treatments. While these 
can often be more expensive, they should still be considered as possible alternatives 
for chronic local treatment.

   Table 14.1    Oral elixirs   

 Tetracycline mouthwash (250 mg in 5–10 mL of water) four times per day (5 min each) 
 Tacrolimus 0.03 % oral suspension, oral rinse for 5 min twice daily 
 Rotating between rinsing the mouth with hydrogen peroxide, elixir of dexamethasone and elixir 
of diphenhydramine separately 
 Clobetasol 0.05 % mouthwash with 100,000 IU/cc nystatin in aqueous solution for 5 min three 
times per day after meals 
 5 mL of cyclosporine 100 mg/mL swish for 5 min three times per day 
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        Exogenous Factors That May Cause Blistering Disease 

 Exogenous factors have been reported to cause pemphigus. In 2003, Brenner 
reported three categories causing pemphigus as follows: (1) thiols (sulfhydryl 
group), (2) phenol (including topical phenol), (3) other (non-thiol and non-phenol). 
She reported that thiol-induced acantholysis has been noted  in vitro  by directly 
interfering with cell adhesion, whereas phenol-induced acantholysis may occur by 
keratoinocytes inducing IL-1alpha and TNF-alpha [ 55 ]. Phenol containing drugs 
reported to cause pemphigus include cephalosporins and rifampin as well as 
levodopa, heroin, phenobarbital, pentachlorophenol and aspirin [ 56 ]. 

 One study interviewed 126 pemphigus patients and 173 healthy controls to iden-
tify potential risk factors in environmental exposures. Patients exposed to metal 
vapor (occupationally) and pesticides had an increased risk of pemphigus. This 
multi-site study found the highest risk for exposure to pesticides and related materi-
als to be in patients from Bulgaria and Israel (as compared to Brazil, India, Italy, 
Spain and the United States) [ 57 ]. Theories for the mechanism of pemphigus due to 
pesticides include its pro-estrogenic effect [ 57 ] and allergic contact dermatitis [ 58 ]. 

 Interestingly, it has also been observed that former smokers or current smokers 
had a lower risk for developing pemphigus than those who never smoked [ 57 ]. 
However, subsequent studies have found contrary results [ 59 ]. In 2008, a study of 
10 smokers with pemphigus and 60 non-smokers with pemphigus found no baseline 
difference in the extent of pemphigus, but did fi nd that after 1 year of treatment, 
smokers more frequently developed partial remission [ 60 ]. While a recent review on 
pemphigus associations suggests that smoking is not contraindicated in pemphigus 
[ 61 ], the authors do not advocate the use of tobacco since long term health risks far 
outweigh the possible benefi ts. 

    Food and Nutrition 

 While there are no specifi c studies that suggest foods to be an etiology of blistering 
lesions in the mouth, there are certain foods that have been suggested as being pos-
sible culprits in exacerbating disease or preventing lesions from healing. These 
include mango, cassava, mustard, coconut and areca nut [ 62 ]. While there has been 
some suggestion of an association between a higher intake of spices with pemphi-
gus [ 63 ], it is important to note that spicy foods can be diffi cult to tolerate in patients 
with oral blistering disease and may potentially lead to more oral lesions. 

 Exacerbations of oral bullous disease have been reported in association with cer-
tain foods and trauma in the setting of oral lichen planus. Examples of triggers 
include tomatoes, spicy foods, and citrus as well as dental work and heavy alcohol 
and tobacco use [ 51 ]. These triggers likely have similar effects in ABDs with oral 
involvement, given the potential for mechanical trauma and irritation. Hence, physi-
cians should emphasize at the initial visit the importance of ideally avoiding or mini-
mizing certain foods, including citrus, spicy, cinnamon, and hard, crunchy foods. 
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 In addition, BP patients with poor nutrition (measured by low albumin) have 
been associated with poorer outcome in the fi rst year after hospitalization [ 64 ]. 
Hence, patients should be advised to eat chicken and fi sh, which would provide 
increased amounts of protein and be less traumatic for the oral cavity. 

 Dermatitis herpetiformis improves with dietary avoidance of gluten. It has also 
been suggested that a gluten-free diet can possibly help prevent the risk of lym-
phoma [ 65 ,  66 ]. Gluten is a protein that can be found in wheat, barley, rye and many 
processed foods and some medications. It is particularly important that patients pay 
attention to food labeling as some foods, such as oats (which are generally consid-
ered safe) may at times be processed with gluten (making them unsafe). Patients 
should additionally pay attention to prescription and over-the-counter medications 
and topical therapies (including lip balms, toothpastes, mouthwashes) [ 67 ]. Gluten 
can also be found in beer and whiskey. Many supermarkets have a separate section 
for gluten-free products. While gluten-free labeling is accurate in the United States 
about 95 % of the time [ 68 ], trace amounts of gluten may be found in several gluten- 
free labelled products [ 69 ]. Mulder et al. provides a helpful table of safe foods, 
which may be practical to give to patients [ 70 ]. Several additional resources are 
available online for patients including: The Gluten Intolerance Group (  www.gluten.
net    ), Academy of Nutrition and Dietetics (  www.eatright.org    ), and National 
Foundation for Celiac Awareness (  www.celiaccentral.org    ). Patients will need to 
maintain a well-balanced diet, while also avoiding gluten completely [ 71 ]. Of note, 
dermatitis herpetiformis can additionally fl are with exposure to iodine, including 
radiocontrast material [ 72 – 74 ]. 

 Poor oral hygiene has also been reported in gingival lichen planus [ 51 ]. Mucous 
membrane pemphigoid patients have been reported to have worse periodontal status 
compared to a control population in two studies [ 75 ,  76 ], but no statistically signifi -
cant decrease in one small study [ 77 ]. Given the potential risk for periodontal dis-
ease, a detailed protocol for oral hygiene has been reported as helpful in a small 
study of 12 patients [ 78 ]. However, patients should be cautioned against elective 
dental procedures due to the risk of exacerbation from potential trauma. 
Anesthesiologists should also be made aware of potential traumatic lesions develop-
ing in the oral, pharyngeal, and laryngeal areas from intubations in ABD patients.  

    Ultraviolet Light 

 Ultraviolet light has been reported to exacerbate multiple ABDs [ 79 – 88 ]. Cases 
have been reported to both UVB [ 80 ,  81 ,  86 ,  87 ] as well as UVA [ 85 ,  87 ,  88 ]. BP 
has also been reported to occur after exposure to red light of photodynamic therapy 
(peak 636 nm) [ 89 ] used to treat biopsy-proven Bowen’s disease on the lower legs. 
In addition, low level laser therapy (including the 980 nm diode laser) has been 
reported as a treatment in mucous membrane pemphigoid [ 90 – 92 ]. 

 It is important to remind all patients with ABDs to use sun protection to help 
prevent a photo-exacerbation of their disease. Sunscreens with an SPF of at least 30 
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and ideally containing physical blockers such as zinc oxide and titanium dioxide 
should be strongly encouraged. Clothing with UPF (ultraviolet protective factor) 
should be emphasized as part of the treatment since photo-protection could prevent 
both relapse of the disease along with preventing potential skin cancers from pro-
longed immune suppression.   

    Infection Control 

 Patients with ABDs have experienced decreased mortality from the disease itself 
with the introduction of steroid-sparing systemic agents. Unfortunately, these treat-
ments also increase the risk for opportunistic infections. These infections are often 
a major cause of morbidity in ABDs, either secondary to the breakdown of the skin 
barrier or immune suppression [ 93 ]. 

 A prospective study of 172 patients with newly-diagnosed pemphigus found 
that 14 patients developed opportunistic infections after a mean of 4 months fol-
lowing their diagnosis (while on systemic treatments for pemphigus). The risk of 
developing an opportunistic infection within the fi rst year of diagnosis of pem-
phigus was found to be 9.3 %, with increased risk in older patients and possibly 
diabetic patients [ 94 ]. Infections reported in bullous patients include bacterial, 
viral and fungal sources. Reported bacterial infections include Staphylococcus 
aureus (including methicillin-resistant cases) and Streptococcus A [ 95 ], as well 
as Nocardia, Cytomegalovirus, Legionella and Listeria [ 94 ]. Nocardia has been 
reported in both pemphigus vulgaris [ 81 ,  96 ,  97 ] and BP [ 98 ]. Studies have 
found sepsis to be one of the highest causes of mortality in both pemphigus [ 99 ] 
and BP [ 100 ]. 

 Given the risk of opportunistic infections while on chronic immunosuppressives, 
three studies have examined the role of routine prophylaxis for pneumocystis 
 pneumonia. Overall, less than 2 % of their examined cases developed pneumocystis 
pneumonia, and study sizes range from 198 to 334 patients [ 101 – 103 ]. As such, it 
is recommended that physicians consider pneumocystis prophylaxis in high risk 
patients and to have a high suspicion in patients developing pulmonary symptoms 
while on immunosuppressive agents. 

 Viral or herpetic lesions can mimic immunobullous disease, especially in patients 
on immunosuppressive therapy. Viral infections include recurrent oral herpes sim-
plex [ 104 ], genital herpes simplex [ 105 ], severe herpetic gingivostomatitis [ 106 ], 
generalized herpes simplex [ 107 ] and varicella zoster [ 108 ], and can be potentially 
fatal [ 109 ,  110 ]. One study suggests ABD patients may have occult herpes simplex 
colonization [ 111 ]. Viral-specifi c studies should be performed of any recalcitrant 
blisters. 

 Scabies can mimic pruritus in ABD, and if not diagnosed can mistakenly be 
treated with increased immunosuppression [ 112 ]. In addition, some new patients 
may initially be misdiagnosed with ABD when they actually have bullous scabies 
[ 113 – 117 ]. 
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 A variety of fungal infections have also been reported. One case reported a fl are 
of local BP associated with concomitant dermatophyte infection (identifi ed on cul-
ture and potassium hydroxide preparation) [ 118 ]. Rare reported infections in ABD 
patients include Cryptococcal cellulitis [ 119 ], primary cutaneous Blastomycosis 
[ 120 ] and various presentations of Nocardia [ 94 ,  96 – 98 ,  121 ]. 

 Patients may often observe increased pain in mucosal areas of involvement 
including the oral cavity, esophagus, and genital area. This can often be secondary 
to the presence of Candida infection, which can present from the usage of cortico-
steroids and systemic immunosuppressants. Patients should be examined if they 
report an exacerbation, as increasing systemic medications may lead to progression 
of mucosal Candidiasis. 

 Prevention of infections is a key factor in the overall clinical outcome. Patients 
should be encouraged not to “pop” or drain blisters since this could provide a route 
for infection. Fluid fi lled blisters can be soaked up to three times per day with an 
aluminum acetate solution which has both anti-infectious and astringent properties. 
In the United States, a common available brand is  Domboros . 

 There are other over-the-counter antibacterial products which can also be used 
for topical hygiene and can help clear and possibly prevent infections. Topical ther-
apies with antibacterial properties include the following: benzoyl-peroxide soap or 
creamy wash (mostly gram positive coverage), acetic acid (vinegar) diluted with 
water in solution (gram negative coverage) as well as hydrogen peroxide solution 
(diluted 1:4) with antiseptic mouthwash, and chlorhexidine (coverage against both 
gram positive and negative bacteria). While iodine solutions also have anti-septic 
properties, these would not be preferred due to potential local irritant reactions and 
risk of exacerbating dermatitis herpetiformis. 

 Since most patients will be on long term immune suppression, screening for 
certain infections (including tuberculosis and hepatitis serologies) is crucial at the 
initial visit. If any of the screening tests are found to be positive, infectious disease 
and hepatology should be consulted before proceeding with systemic treatment. 

 Vaccinations are an extremely important modality for the prevention of infec-
tion. It is recommended that patients continue with their vaccination schedules and 
vaccines, unless contraindicated. Live vaccines are contraindicated in patients on 
immunosuppression. These contraindicated live vaccines include zoster, live infl u-
enza, measles, mumps and rubella [ 93 ,  122 ].  

    Antihistamines 

 Antihistamines are used commonly to control pruritus in many dermatological dis-
orders. Many of the ABDs can have intense pruritus during the initial onset or dur-
ing a relapse of the disease. While these can be acutely controlled in most instances 
with topical and systemic steroids, some patients may require the addition of an 
antihistamine as an adjuvant anti-pruritic agent. Since there are no studies evaluat-
ing the role and effi cacy of anti-histamines in controlling pruritus in ABDs, both 
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fi rst and second generation anti-histamines may be considered as anti-pruritic agents 
in the appropriate patient. Antihistamines are generally avoided in pregnancy due to 
the risk of teratogenicity in the fi rst trimester. However, specifi c fi rst and second 
generation antihistamines, classifi ed by the FDA as Category B, can sometimes be 
considered as adjuvant anti-pruritic treatments for pemphigoid gestationis since this 
presents later in pregnancy. These can include chlorpheniramine, dexchlorphenira-
mine, loratidine, and cetirizine, pending prior consultation with and approval by the 
patient’s obstetrician [ 123 ].  

    Conclusions 

 In this chapter, the authors have tried to emphasize non-systemic measures which 
can help improve outcomes. A variety of topical and local treatment options have 
proven to be benefi cial in mild as well as moderate and severe ABDs as an adjuvant. 
The regimen will often be determined by many clinical and non-clinical factors and 
must be individualized by the treating physician. Clinicians should constantly 
remind patients to minimize the risk of infection, excessive sun exposure, and 
trauma, including direct contact from the water of high-pressure showers. 
Appropriate nutritional recommendations should also be emphasized since compli-
ance can be diffi cult. Patients should be constantly encouraged and reminded that 
while these measures may not provide a “cure,” such precautions may help reduce 
the dosage and duration of their systemic treatments.     

   References 

    1.    Person JR, Rogers RS, Perry HO. Localized pemphigoid. Br J Dermatol. 1976;95(5):531–4.  
    2.    Taghipour K, Mohd Mustapa MF, Highet AS, Venning VA, Kirtschig G. The approach of 

dermatologists in the UK to the treatment of bullous pemphigoid: results of a national survey. 
Clin Exp Dermatol. 2013;38(3):311–3.  

    3.    Westerhof W. Treatment of bullous pemphigoid with topical clobetasol propionate. J Am 
Acad Dermatol. 1989;20(3):458–61.  

      4.    Joly P, Roujeau J-C, Benichou J, Picard C, Dreno B, Delaporte E, et al. A comparison of oral 
and topical corticosteroids in patients with bullous pemphigoid. N Engl J Med. 
2002;346(5):321–7.  

     5.    Gelfand JM, Werth VP. Treatment of bullous pemphigoid with topical corticosteroids: review 
of a randomized controlled trial. Arch Dermatol. 2002;138(9):1236–7.  

    6.    Korman NJ. Oral and topical corticosteroids in bullous pemphigoid. N Engl J Med. 
2002;347(2):143–5; author reply 143–5.  

    7.    Spigel GT. Oral and topical corticosteroids in bullous pemphigoid. N Engl J Med. 
2002;347(2):143–5; author reply 143–5.  

    8.    Joly P, Roujeau J-C, Benichou J, Delaporte E, D’Incan M, Dreno B, et al. A comparison of 
two regimens of topical corticosteroids in the treatment of patients with bullous pemphigoid: 
a multicenter randomized study. J Invest Dermatol. 2009;129(7):1681–7.  

       9.    Stockman A, Beele H, Vanderhaeghen Y, Naeyaert JM. Topical class I corticosteroids in 10 
patients with bullous pemphigoid: correlation of the outcome with the severity degree of the 

S.F. de la Feld and N. Sami



257

disease and review of the literature. J Eur Acad Dermatol Venereol JEADV. 
2004;18(2):164–8.  

    10.    Terra JB, Potze WJB, Jonkman MF. Whole body application of a potent topical corticosteroid 
for bullous pemphigoid. J Eur Acad Dermatol Venereol JEADV . 2014;28(6):712–8.  

   11.    Claudy A. Evaluation of the safety and effi cacy of a potent topical cortico-steroid in the treat-
ment of bullous pemphigoid. Clin Dermatol. 2001;19(6):778–80.  

   12.    Zimmermann R, Faure M, Claudy A. Prospective study of treatment of bullous pemphigoid 
by a class I topical corticosteroid. Ann Dermatol Venereol. 1999;126(1):13–6.  

   13.    Paquet P, Richelle M, Lapiere CM. Bullous pemphigoid treated by topical corticosteroids. 
Acta Derm Venereol. 1991;71(6):534–5.  

    14.    Muramatsu T, Iida T, Shirai T. Pemphigoid and pemphigus foliaceus successfully treated 
with topical corticosteroids. J Dermatol. 1996;23(10):683–8.  

    15.    Bingham LG, Noble JW, Davis MDP. Wet dressings used with topical corticosteroids for 
pruritic dermatoses: a retrospective study. J Am Acad Dermatol. 2009;60(5):792–800.  

    16.    Fichel F, Barbe C, Joly P, Bedane C, Vabres P, Truchetet F, et al. Clinical and immunologic 
factors associated with bullous pemphigoid relapse during the fi rst year of treatment: a mul-
ticenter, prospective study. JAMA Dermatol. 2014;150(1):25–33.  

    17.    Dumas V, Roujeau JC, Wolkenstein P, Revuz J, Cosnes A. The treatment of mild pemphigus 
vulgaris and pemphigus foliaceus with a topical corticosteroid. Br J Dermatol. 
1999;140(6):1127–9.  

      18.    Du-Thanh A, Merlet S, Maillard H, Bernard P, Joly P, Estève E, et al. Combined treatment 
with low-dose methotrexate and initial short-term superpotent topical steroids in bullous 
pemphigoid: an open, multicentre, retrospective study. Br J Dermatol. 
2011;165(6):1337–43.  

    19.    Mervic L, Dragos V, Pavlović MD. Linear IgA bullous dermatosis of childhood: successful 
treatment with miocamycin and topical corticosteroid. Clin Exp Dermatol. 
2009;34(7):e391–2.  

    20.    Hornschuh B, Hamm H, Wever S, Hashimoto T, Schröder U, Bröcker EB, et al. Treatment of 
16 patients with bullous pemphigoid with oral tetracycline and niacinamide and topical clo-
betasol. J Am Acad Dermatol. 1997;36(1):101–3.  

     21.    Lozada F, Silverman S. Topically applied fl uocinonide in an adhesive base in the treatment of 
oral vesiculoerosive diseases. Arch Dermatol. 1980;116(8):898–901.  

    22.    Aufdemorte TB, De Villez RL, Parel SM. Modifi ed topical steroid therapy for the treatment of 
oral mucous membrane pemphigoid. Oral Surg Oral Med Oral Pathol. 1985;59(3):256–60.  

     23.    Lozada-Nur F, Miranda C, Maliksi R. Double-blind clinical trial of 0.05 % clobetasol propio-
nate (corrected from proprionate) ointment in orabase and 0.05 % fl uocinonide ointment in 
orabase in the treatment of patients with oral vesiculoerosive diseases. Oral Surg Oral Med 
Oral Pathol. 1994;77(6):598–604.  

     24.    Arash A, Shirin L. The management of oral mucous membrane pemphigoid with dapsone 
and topical corticosteroid. J Oral Pathol Med Off Publ Int Assoc Oral Pathol Am Acad Oral 
Pathol. 2008;37(6):341–4.  

     25.    Gonzalez-Moles MA, Ruiz-Avila I, Rodriguez-Archilla A, Morales-Garcia P, Mesa-Aguado 
F, Bascones-Martinez A, et al. Treatment of severe erosive gingival lesions by topical appli-
cation of clobetasol propionate in custom trays. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 2003;95(6):688–92.  

       26.    Ahmed AR, Rogers RS. Bullous pemphigoid. Therapy and management. Clin Dermatol. 
1987;5(1):146–54.  

    27.    Hempstead RW, Marks JG. Pediatric pemphigus vulgaris. Treatment with topical adrenal 
steroids. Arch Dermatol. 1984;120(7):962–3.  

    28.    Ahmed AR, Kurgis BS, Rogers RS. Cicatricial pemphigoid. J Am Acad Dermatol. 1991;24(6 
Pt 1):987–1001.  

    29.    Mignogna MD, Fortuna G, Leuci S, Adamo D, Dell’Aversana Orabona G, Ruoppo 
E. Adjuvant triamcinolone acetonide injections in oro-pharyngeal pemphigus vulgaris. J Eur 
Acad Dermatol Venereol JEADV. 2010;24(10):1157–65.  

14 Local Treatments and Supportive Care



258

    30.    Moura EG, Couto-Júnior DS, Alvarado-Escobar H, da Costa-Martins B, Sallum RA, Artifon 
EL, et al. Epidermolysis bullosa acquisita complicated by esophageal stenosis. Endoscopic 
treatment with thermoplastic dilators and intralesional steroid injection. Rev Gastroenterol 
Méx. 2011;76(3):279–85.  

    31.    Singh AP, Chaitra TR, Ravishankar TL, Singh SP, Mohapatra AK. HIV patient with mucous 
membrane pemphigoid: a case report. Ethiop J Health Sci. 2014;24(2):179–82.  

    32.    Fortuna G, Mignogna MD. Clinical guidelines for the use of adjuvant triamcinolone aceton-
ide injections in oro-pharyngeal pemphigus vulgaris: the oral medicine point of view. J Oral 
Pathol Med Off Publ Int Assoc Oral Pathol Am Acad Oral Pathol. 2011;40(4):359–60.  

     33.    Gonzalez-Moles MA, Morales P, Rodriguez-Archilla A, Isabel IR-A, Gonzalez-Moles 
S. Treatment of severe chronic oral erosive lesions with clobetasol propionate in aqueous 
solution. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2002;93(3):264–70.  

    34.    Gilbertson EO, Spellman MC, Piacquadio DJ, Mulford MI. Super potent topical corticoste-
roid use associated with adrenal suppression: clinical considerations. J Am Acad Dermatol. 
1998;38(2 Pt 2):318–21.  

   35.    Walsh P, Aeling JL, Huff L, Weston WL. Hypothalamus-pituitary-adrenal axis suppression 
by superpotent topical steroids. J Am Acad Dermatol. 1993;29(3):501–3.  

    36.    Weston WL, Fennessey PV, Morelli J, Schwab H, Mooney J, Samson C, et al. Comparison of 
hypothalamus-pituitary-adrenal axis suppression from superpotent topical steroids by stan-
dard endocrine function testing and gas chromatographic mass spectrometry. J Invest 
Dermatol. 1988;90(4):532–5.  

    37.    Chu J, Bradley M, Marinkovich MP. Topical tacrolimus is a useful adjunctive therapy for 
bullous pemphigoid. Arch Dermatol. 2003;139(6):813–5.  

     38.    Chuh AA. The application of topical tacrolimus in vesicular pemphigoid. Br J Dermatol. 
2004;150(3):622–3.  

     39.    Ko M-J, Chu C-Y. Topical tacrolimus therapy for localized bullous pemphigoid. Br 
J Dermatol. 2003;149(5):1079–81.  

    40.    Calcaterra R, Carducci M, Franco G, Mussi A, Morrone A. Topical tacrolimus treatment for 
localized pretibial bullous phemphigoid. J Eur Acad Dermatol Venereol JEADV. 
2009;23(2):177–9.  

     41.    Günther C, Wozel G, Meurer M, Pfeiffer C. Topical tacrolimus treatment for cicatricial pem-
phigoid. J Am Acad Dermatol. 2004;50(2):325–6.  

     42.    Assmann T, Becker J, Ruzicka T, Megahed M. Topical tacrolimus for oral cicatricial pemphi-
goid. Clin Exp Dermatol. 2004;29(6):674–6.  

    43.    Suresh L, Martinez Calixto LE, Radfar L. Successful treatment of mucous membrane pem-
phigoid with tacrolimus. Spec Care Dentist Off Publ Am Assoc Hosp Dent Acad Dent 
Handicap Am Soc Geriatr Dent. 2006;26(2):66–70.  

      44.    Lee HY, Blazek C, Beltraminelli H, Borradori L. Oral mucous membrane pemphigoid: com-
plete response to topical tacrolimus. Acta Derm Venereol. 2011;91(5):604–5.  

       45.    Hall VC, Liesegang TJ, Kostick DA, Lookingbill DP. Ocular mucous membrane pemphigoid 
and ocular pemphigus vulgaris treated topically with tacrolimus ointment. Arch Dermatol. 
2003;139(8):1083–4.  

     46.    Cohen SN, Lim RPR, Paul CJ, Abdullah A. Equal effi cacy of topical tacrolimus and clobeta-
sone butyrate in pemphigus foliaceus. Int J Dermatol. 2006;45(11):1379.  

    47.    Iraji F, Asilian A, Siadat AH. Pimecrolimus 1 % cream in the treatment of cutaneous lesions 
of pemphigus vulgaris: a double-blind, placebo-controlled clinical trial. J Drugs Dermatol 
JDD. 2010;9(6):684–6.  

    48.    Hull CM, McKenna JK, Zone JJ. Topical corticosteroids and bullous pemphigoid. Arch 
Dermatol. 2003;139(2):225–6.  

    49.    Dauendorffer JN, Mahé E, Saiag P. Tacrolimus ointment, an interesting adjunctive therapy 
for childhood linear IgA bullous dermatosis. J Eur Acad Dermatol Venereol JEADV. 
2008;22(3):364–5.  

     50.    Bauco van der Wal V, Jonkman MF. Topical tetracycline in cicatricial pemphigoid. J Am 
Acad Dermatol. 1997;36(3 Pt 1):492–3.  

S.F. de la Feld and N. Sami



259

      51.    Eisen D. The clinical features, malignant potential, and systemic associations of oral lichen 
planus: a study of 723 patients. J Am Acad Dermatol. 2002;46(2):207–14.  

    52.    Poot AM, Jonkman MF. Topical sirolimus for oral pemphigus vulgaris: 3 unresponsive cases. 
J Am Acad Dermatol. 2012;67(5):e228–9.  

     53.    Eisen D, Ellis CN, Voorhees JJ. Topical cyclosporine for oral bullous disorders. J Am Acad 
Dermatol. 1990;23(5 Pt 1):936–7.  

     54.    Gooptu C, Staughton RC. Use of topical cyclosporin in oral pemphigus. J Am Acad Dermatol. 
1998;38(5 Pt 2):860–1.  

    55.    Brenner S, Srebrnik A, Goldberg I. Pemphigus can be induced by topical phenol as well as 
by foods and drugs that contain phenols or thiols. J Cosmet Dermatol. 
2003;2(3–4):161–5.  

    56.    Goldberg I, Kashman Y, Brenner S. The induction of pemphigus by phenol drugs. Int 
J Dermatol. 1999;38(12):888–92.  

      57.    Brenner S, Tur E, Shapiro J, Ruocco V, D’Avino M, Ruocco E, et al. Pemphigus vulgaris: 
environmental factors. Occupational, behavioral, medical, and qualitative food frequency 
questionnaire. Int J Dermatol. 2001;40(9):562–9.  

    58.    Brenner S, Wolf R, Ruocco V. Contact pemphigus: a subgroup of induced pemphigus. Int 
J Dermatol. 1994;33(12):843–5.  

    59.    Fawzy MM, Hegazy RA, Abdel Fattah AF. Ear, nose, and throat involvement in Egyptian 
patients with pemphigus vulgaris: a step towards a better management. Int J Dermatol. 
2013;52(10):1268–73.  

    60.    Valikhani M, Kavusi S, Chams-Davatchi C, Hallaji Z, Esmaili N, Ghandi N, et al. Impact of 
smoking on pemphigus. Int J Dermatol. 2008;47(6):567–70.  

    61.    Ruocco E, Wolf R, Ruocco V, Brunetti G, Romano F, Lo Schiavo A. Pemphigus: associations 
and management guidelines: facts and controversies. Clin Dermatol. 2013;31(4):382–90.  

    62.    Tur E, Brenner S. Contributing exogenous factors in pemphigus. Int J Dermatol. 
1997;36(12):888–93.  

    63.    Wohl Y, Brenner S. Pemphigus in Israel--an epidemiologic analysis of cases in search of risk 
factors. Isr Med Assoc J IMAJ. 2003;5(6):410–2.  

    64.    Rzany B, Partscht K, Jung M, Kippes W, Mecking D, Baima B, et al. Risk factors for lethal 
outcome in patients with bullous pemphigoid: low serum albumin level, high dosage of glu-
cocorticosteroids, and old age. Arch Dermatol. 2002;138(7):903–8.  

    65.   Hervonen K, Salmi TT, Ilus T, Paasikivi K, Vornanen M, Laurila K, et al. Dermatitis herpeti-
formis refractory to gluten-free dietary treatment. Acta Derm Venereol. 2016;96(1):82–86.  

    66.    Lewis HM, Renaula TL, Garioch JJ, Leonard JN, Fry JS, Collin P, et al. Protective effect of 
gluten-free diet against development of lymphoma in dermatitis herpetiformis. Br J Dermatol. 
1996;135(3):363–7.  

    67.    Gainer CL. Celiac disease: helping patients live gluten-free. Nurse Pract. 2011;36(9):14–9; 
quiz 19–20.  

    68.    Thompson T, Simpson S. A comparison of gluten levels in labeled gluten-free and certifi ed 
gluten-free foods sold in the United States. Eur J Clin Nutr. 2015;69(2):143–6.  

    69.    Collin P, Thorell L, Kaukinen K, Mäki M. The safe threshold for gluten contamination in 
gluten-free products. Can trace amounts be accepted in the treatment of coeliac disease? 
Aliment Pharmacol Ther. 2004;19(12):1277–83.  

    70.    Mulder CJJ, van Wanrooij RLJ, Bakker SF, Wierdsma N, Bouma G. Gluten-free diet in 
gluten- related disorders. Dig Dis. 2013;31(1):57–62.  

    71.    Penagini F, Dilillo D, Meneghin F, Mameli C, Fabiano V, Zuccotti GV. Gluten-free diet in 
children: an approach to a nutritionally adequate and balanced diet. Nutrients. 
2013;5(11):4553–65.  

    72.    From E, Thomsen K. Dermatitis herpetiformis. A case provoked by iodine. Br J Dermatol. 
1974;91(2):221–4.  

   73.    Sciallis GF. Letter: dermatitis herpetiformis and iodine. Br J Dermatol. 1976;94(3):343.  
    74.    Douglas WS, Alexander JO. Letter: dermatitis herpetiformis, iodine compounds and thyro-

toxicosis. Br J Dermatol. 1975;92(5):596–8.  

14 Local Treatments and Supportive Care



260

    75.    Arduino PG, Farci V, D’Aiuto F, Carcieri P, Carbone M, Tanteri C, et al. Periodontal status in 
oral mucous membrane pemphigoid: initial results of a case-control study. Oral Dis. 
2011;17(1):90–4.  

    76.    Tricamo MB, Rees TD, Hallmon WW, Wright JM, Cueva MA, Plemons JM. Periodontal status 
in patients with gingival mucous membrane pemphigoid. J Periodontol. 2006;77(3):398–405.  

    77.    Schellinck AE, Rees TD, Plemons JM, Kessler HP, Rivera-Hidalgo F, Solomon ES. A com-
parison of the periodontal status in patients with mucous membrane pemphigoid: a 5-year 
follow-up. J Periodontol. 2009;80(11):1765–73.  

    78.    Arduino PG, Lopetuso E, Carcieri P, Giacometti S, Carbone M, Tanteri C, et al. Professional 
oral hygiene treatment and detailed oral hygiene instructions in patients affected by mucous 
membrane pemphigoid with specifi c gingival localization: a pilot study in 12 patients. Int 
J Dent Hyg. 2012;10(2):138–41.  

    79.    Cram DL, Winkelmann RK. Ultraviolet-induced acantholysis in pemphigus. Arch Dermatol. 
1965;92(1):7–13.  

    80.    Igawa K, Matsunaga T, Nishioka K. Involvement of UV-irradiation in pemphigus foliaceus. 
J Eur Acad Dermatol Venereol JEADV. 2004;18(2):216–7.  

     81.    Reis VM, Toledo RP, Lopez A, Diaz LA, Martins JE. UVB-induced acantholysis in endemic 
Pemphigus foliaceus (Fogo selvagem) and Pemphigus vulgaris. J Am Acad Dermatol. 
2000;42(4):571–6.  

   82.    Rodan KP, Fleischmann H, Nickoloff BJ, Egbert B. Generalized blistering eruption aggra-
vated by heat. Pemphigus foliaceus. Arch Dermatol. 1987;123(3):394, 397–8.  

   83.    Cram DL, Fukuyama K. Immunohistochemistry of ultraviolet-induced pemphigus and pem-
phigoid lesions. Arch Dermatol. 1972;106(6):819–24.  

   84.    Lee CW, Ro YS. Sun-induced localized bullous pemphigoid. Br J Dermatol. 
1992;126(1):91–2.  

    85.    Thomsen K, Schmidt H. PUVA-induced bullous pemphigoid. Br J Dermatol. 
1976;95(5):568–9.  

    86.    Jacobs SE. Pemphigus Erythematosus and ultraviolet light. A case report. Arch Dermatol. 
1965;91:139–41.  

     87.    Jappe U, Zillikens D, Bonnekoh B, Gollnick H. Epidermolysis bullosa acquisita with ultra-
violet radiationsensitivity. Br J Dermatol. 2000;142(3):517–20.  

     88.    Salmhofer W, Soyer HP, Wolf P, Födinger D, Hödl S, Kerl H. UV light-induced linear IgA 
dermatosis. J Am Acad Dermatol. 2004;50(1):109–15.  

    89.    Rakvit P, Kerr AC, Ibbotson SH. Localized bullous pemphigoid induced by photodynamic 
therapy. Photodermatol Photoimmunol Photomed. 2011;27(5):251–3.  

    90.    Cafaro A, Broccoletti R, Arduino PG. Low-level laser therapy for oral mucous membrane 
pemphigoid. Lasers Med Sci. 2012;27(6):1247–50.  

   91.    Yilmaz HG, Kusakci-Seker B, Bayindir H, Tözüm TF. Low-level laser therapy in the treat-
ment of mucous membrane pemphigoid: a promising procedure. J Periodontol. 
2010;81(8):1226–30.  

    92.    Oliveira PC, Reis Junior JA, Lacerda JA, Silveira NT, Santos JM, Vitale MC, et al. Laser light 
may improve the symptoms of oral lesions of cicatricial pemphigoid: a case report. Photomed 
Laser Surg. 2009;27(5):825–8.  

     93.    Lehman JS, Murrell DF, Camilleri MJ, Kalaaji AN. Infection and infection prevention in 
patients treated with immunosuppressive medications for autoimmune bullous disorders. 
Dermatol Clin. 2011;29(4):591–8.  

      94.    Leshem YA, Gdalevich M, Ziv M, David M, Hodak E, Mimouni D. Opportunistic infections 
in patients with pemphigus. J Am Acad Dermatol. 2014;71(2):284–92.  

    95.    Boughrara Z, Ingen-Housz-Oro S, Legrand P, Duong T-A, Roujeau J-C. Cutaneous infections 
in bullous pemphigoid patients treated with topical corticosteroids. Ann Dermatol Vénéréol. 
2010;137(5):345–51.  

     96.    Carducci M, Nosotti L, Calcaterra R, Bonifati C, Mussi A, Pelagalli L, et al. Early develop-
ment of disseminated nocardiosis during immunosuppressive treatment for pemphigus vul-
garis. Eur J Dermatol EJD. 2007;17(4):346–7.  

S.F. de la Feld and N. Sami



261

    97.    Asilian A, Yoosefi  A, Faghihi G. Cutaneous and pulmonary nocardiosis in pemphigus vulgaris: 
a rare complication of immunosuppressive therapy. Int J Dermatol. 2006;45(10):1204–6.  

     98.    Kakurai M, Hiraga T, Yamada T, Usui K, Kiyosawa T, Nakagawa H. Subcutaneous nocardial 
abscesses in a patient with bullous pemphigoid during immunosuppressive therapy: report of 
a case and review of the Japanese literature. J Dermatol. 1999;26(12):829–33.  

    99.    Ahmed AR, Moy R. Death in pemphigus. J Am Acad Dermatol. 1982;7(2):221–8.  
    100.    Barrick BJ, Lohse CM, Lehman JS. Specifi c causes of death in patients with bullous pemphi-

goid as measured by death certifi cate data: a retrospective cohort study. Int J Dermatol. 
2015;54(1):56–61.  

    101.    Gerhart JL, Kalaaji AN. Development of Pneumocystis carinii pneumonia in patients with 
immunobullous and connective tissue disease receiving immunosuppressive medications. 
J Am Acad Dermatol. 2010;62(6):957–61.  

   102.    Li F, Jin H-Z, Su F, Jia L, Sun Q-N. Pneumocystis pneumonia in patients with immunobul-
lous dermatoses. Int J Dermatol. 2011;50(9):1144–9.  

    103.    Lehman JS, Kalaaji AN. Role of primary prophylaxis for pneumocystis pneumonia in patients 
treated with systemic corticosteroids or other immunosuppressive agents for immune- 
mediated dermatologic conditions. J Am Acad Dermatol. 2010;63(5):815–23.  

    104.    Grattan CE, Small D, Kennedy CT, Scully C. Oral herpes simplex infection in bullous pem-
phigoid. Oral Surg Oral Med Oral Pathol. 1986;61(1):40–3.  

    105.    Kalajian AH, Callen JP. A typical herpes simplex infection masquerading as recalcitrant 
pemphigus vulgaris. Australas J Dermatol. 2007;48(4):242–7.  

    106.    Negosanti M, Cevenini R, Ghetti P, Fanti PA, Gasponi A, Tosti A. Severe herpetic gingivo-
stomatitis associated with pemphigus vulgaris. Arch Dermatol. 1984;120(4):540–2.  

    107.    Niederecker C, Tappeiner G, Wolff K. Generalized herpes simplex infection complicating 
bullous pemphigoid. Br J Dermatol. 1995;132(3):484–6.  

    108.    Cliff S, Ostlere LS, Harland CC. Varicella zoster virus infection complicating bullous pem-
phigoid. Clin Exp Dermatol. 1996;21(2):174–5.  

    109.    Orenstein JM, Castadot MJ, Wilens SL. Fatal herpes hepatitis associated with pemphigus 
vulgaris and steroids in an adult. Hum Pathol. 1974;5(4):489–93.  

    110.    Keane JT, Malkinson FD, Bryant J, Levin S. Herpesvirus hominis hepatitis and disseminated 
intravascular coagulation. Occurrence in an adult with pemphigus vulgaris. Arch Intern Med. 
1976;136(11):1312–7.  

    111.    Nikkels AF, Delvenne P, Herfs M, Pierard GE. Occult herpes simplex virus colonization of 
bullous dermatitides. Am J Clin Dermatol. 2008;9(3):163–8.  

    112.    Svecova D, Chmurova N, Pallova A, Babal P. Norwegian scabies in immunosuppressed patient 
misdiagnosed as an adverse drug reaction. Epidemiol Mikrobiol Imunol Cas Spolecnosti 
Epidemiol Mikrobiol Ceské Lékarské Spolecnosti JE Purkyne. 2009;58(3):121–3.  

    113.    Roxana Stan T, Piaserico S, Bordignon M, Salmaso R, Zattra E, Alaibac M. Bullous scabies 
simulating pemphigoid. J Cutan Med Surg. 2011;15(1):55–7.  

   114.    Ansarin H, Jalali MHA, Mazloomi S, Soltani-Arabshahi R, Setarehshenas R. Scabies pre-
senting with bullous pemphigoid-like lesions. Dermatol Online J. 2006;12(1):19.  

   115.    Brar BK, Pall A, Gupta RR. Bullous scabies mimicking bullous pemphigoid. J Dermatol. 
2003;30(9):694–6.  

   116.    Balighi K, Robati RM, Hejazi N. A dilemma: bullous-pemphigoid-like eruption in scabies or 
scabies-induced bullous pemphigoid. Dermatol Online J. 2006;12(4):13.  

    117.    Hylwa SA, Loss L, Grassi M. Crusted scabies and tinea corporis after treatment of presumed 
bullous pemphigoid. Cutis. 2013;92(4):193–8.  

    118.    Hsiao GH, Chiu HC. Dermatophyte infection associated with a local recurrence of bullous 
pemphigoid. Br J Dermatol. 1995;132(5):833–5.  

    119.    Sugiura K, Sugiura N, Yagi T, Iguchi M, Ohno H, Miyazaki Y, et al. Cryptococcal cellulitis 
in a patient with bullous pemphigoid. Acta Derm Venereol. 2013;93(2):187–8.  

    120.    Yen A, Knipe RC, Tyring SK. Primary cutaneous blastomycosis: report of a case acquired by 
direct inoculation of a bullous pemphigoid lesion. J Am Acad Dermatol. 1994;31(2 Pt 1):
277–8.  

14 Local Treatments and Supportive Care



262

    121.    Martín FJ, Pérez-Bernal AM, Camacho F. Pemphigus vulgaris and disseminated nocardiosis. 
J Eur Acad Dermatol Venereol JEADV. 2000;14(5):416–8.  

    122.   CDC – Vaccines – Adult immunization schedules and tools for providers [Internet]. [cited 
2015 Jun 30]. Available from:   http://www.cdc.gov/vaccines/schedules/hcp/adult.html    .  

    123.    Kar S, Krishnan A, Preetha K, Mohankar A. A review of antihistamines used during preg-
nancy. J Pharmacol Pharmacother. 2012;3(2):105–8.    

S.F. de la Feld and N. Sami

http://www.cdc.gov/vaccines/schedules/hcp/adult.html


263© Springer International Publishing Switzerland 2016 
N. Sami (ed.), Autoimmune Bullous Diseases: Approach and Management, 
DOI 10.1007/978-3-319-26728-9

  A 
  Adjuvant treatments in autoimmune 

blistering diseases , 
244, 246–251, 255, 256  

   Adolescent , 188, 196, 216, 223, 225, 226  
   Anchoring fi brils , 135–138, 140, 144, 189  
   Antibody , 2–4, 6, 10–12, 25–27, 29, 31,

 33, 35, 45, 46, 48–51, 58, 65, 66, 
88, 90, 117, 118, 121, 124, 125, 
127, 128, 135, 138, 140, 143, 150, 
152, 159, 160, 165, 169, 178, 180, 
182, 183, 185, 187–194, 195, 208, 
218, 220, 222, 224, 225, 227, 234  

   Antigen , 25, 50, 58, 121, 122, 
128, 138, 140, 150, 176, 
178, 180, 192, 194  

   Antihistamines , 152, 159, 255–256  
   Autoantibody , 2, 4, 10, 20, 24, 25, 29, 

45, 58, 69, 89, 127, 135–140, 
144, 150, 155, 157, 160, 176, 
178, 180, 184, 187, 188, 192, 
194, 218, 222, 225, 245  

   Autoimmune , 136, 137, 139, 140, 
150, 160, 171, 194, 197  

   Autoimmune blistering disease , 
41, 65, 69, 101, 102, 144, 150, 
156, 175–202, 205–228, 244  

   Autoimmune bullous , 1, 135, 140, 
142, 143, 176, 179, 182, 187, 
188, 196, 213, 214, 228  

   Azathioprine , 5–8, 10–13, 27, 28, 30, 32, 
35, 51, 61–64, 66, 68, 82–84, 87, 
88, 104, 111, 113, 126–128, 142, 
153–156, 158, 180–182, 190, 200, 
211, 213–215, 220, 221, 223, 226, 
227, 246, 250  

    B 
  Basement membrane , 45, 104, 

117, 121, 150, 152, 188  
   Blistering , 1, 42, 49, 75, 100, 111, 112, 

134, 135, 152, 153, 155, 157–159, 
209, 211, 212, 224, 252–254  

   Bullous lupus , 182, 187–192, 197  
   Bullous pemphigoid (BP) , 46, 47, 57–69, 

81, 100, 101, 104, 126, 135–140, 
142, 150, 155–157, 176–178, 181, 
185, 187–189, 214, 217–222, 
244–246, 249, 251, 253–255  

   Bullous pemphigoid 180 antigen (BP180) ,
 47, 50, 58, 65, 69, 121, 150, 152, 
157, 160, 176, 178–180, 182, 218  

    C 
  Cataracts , 7, 239  
   CBDC   . See  Chronic bullous disease of 

childhood (CBDC) 
   Child , 2, 100, 118, 121–128, 138, 142, 

153, 159, 166, 176, 179–181, 185, 
188, 191, 196, 199, 205–228  

   Chronic bullous disease of childhood (CBDC) , 
136, 138, 206–216, 221, 222  

   Colchicine , 32, 33, 106, 125–128, 134, 
137, 140, 169, 183, 195, 196, 
199–201, 210, 214, 223, 228  

   Corticosteroids , 3, 5–11, 13, 14, 26, 27, 29, 
31–33, 35, 36, 50–52, 62, 64, 77, 79, 
82–86, 88–91, 106–109, 111, 113, 
124–127, 152–153, 155, 158–160, 
178–181, 185–187, 190, 191, 194–196, 
200, 201, 208–215, 218–227, 233–240, 
244–249, 255  

                       Index 



264

   Cyclophosphamide , 6–10, 12, 13, 27, 
29–30, 51, 52, 66, 67, 83, 86–89, 
91, 106, 110, 111, 113, 127, 128, 
142, 154, 158, 215, 226, 227  

   Cyclosporine , 63–64, 77  

    D 
  Dapsone , 5, 6, 9, 26, 50–52, 61, 81–83, 

91, 104, 106, 107, 109, 111, 112, 
124–125, 128, 142, 153, 154, 158, 
169–171, 179–183, 186, 187, 190, 
191, 194–196, 198–201, 208–217, 
219, 220, 222–223, 247, 250  

   Dermatitis herpetiformis (DH) , 42, 46, 50, 
81, 138, 163–171, 187, 188, 208, 
215–217, 253, 255  

   Desmoglein , 2, 4, 20, 45, 48, 178, 
192, 194, 225  

    E 
  Elixirs , 247–249, 251  
   Epidermolysis bullosa (EB) , 

135, 137, 138, 222  
   Epidermolysis bullosa acquisita (EBA) , 

100, 104, 133–144, 160, 188–190, 
214, 218, 222, 223, 248  

    F 
  Food and nutrition , 252–253  

    G 
  Glucocorticoid-induced osteoporosis 

(GIOP) , 235–237  
   Glucocorticoids , 7, 14, 83, 125, 234–240  
   Gluten sensitive enteropathy , 164  

    H 
  Hydroxychloroquine , 35  
   Hyperglycemia , 236  

    I 
  IgA pemphigus , 1, 46, 183, 192–197  
   Immunobullous , 117, 187  
   Immunobullous disease , 50, 127, 128, 139, 

142, 211, 217, 254  
   Immunofl uorescence , 42, 46, 51, 167, 169, 

182, 197, 224  

   Immunosuppressives , 5–8, 10, 11, 13, 
26, 29, 32, 33, 61, 65, 66, 68, 69, 
78, 80–89, 91, 111, 113, 124, 126–127, 
142–144, 154, 180, 181, 190, 191, 201, 
211, 223, 225, 227, 239, 254  

   Infection control , 254–255  
   Infl ammation , 76, 77, 80–87, 90, 101, 102, 

122, 185, 234, 235, 249  
   Intralesional corticosteroids , 6, 227, 248  
   Intravenous immunoglobulin (IVIG) , 

6, 9, 11, 13, 28–29, 35, 51, 
52, 65, 69, 79, 89–91, 104, 
108–111, 113, 127, 143–144, 
154–156, 158, 211, 213–215, 
219–221, 223, 226, 227  

    J 
  Juvenile , 67, 199, 226  

    L 
  Lichen planus (LP) , 

100, 176–182, 184–187, 253  
   Lichen planus pemphigoides (LPP) , 

176–185  
   Linear IgA bullous disease , 

46, 47, 117–129, 188, 189, 206, 250  
   Linear IgA disease of childhood , 206  
   Local treatments in autoimmune blistering 

diseases , 243–256  
   LP   . See  Lichen planus (LP) 

    M 
  Minocycline , 61, 68, 80, 104, 

105, 107, 108, 246, 251  
   Mucous membrane , 1, 6, 50, 75, 76, 

100–103, 112, 118, 137, 138, 
150, 156, 157, 192, 197, 207, 
209, 216, 217, 222, 224  

   Mycophenolate mofetil (MMF) , 6–8, 10, 
11, 13, 27–28, 30, 33, 35, 51, 62, 
63, 68, 83–87, 91, 104, 105, 107–109, 
111, 113, 126, 182, 190, 191, 195, 
200, 211, 213–215, 219–221, 223, 
226, 227, 250  

    N 
  Neonatal pemphigus , 223, 225  
   Niacinamide , 61, 126, 128, 179, 219, 246  
   Non-steroidal topical therapies , 249–250  

Index



265

    O 
  Ocular cicatricial pemphigoid , 

75–91, 118, 127, 250  
   Omalizumab , 66–67, 69  
   Osteonecrosis , 236, 237  

    P 
  Pemphigoid gestationis (PG) , 149–160, 256  
   Pemphigus foliaceus (PF) , 1, 9, 19–36, 

41, 42, 45–47, 49, 51, 192, 
223–227, 245, 250  

   Pemphigus herpetiformis (PH) , 
1, 20, 21, 24–26, 41–53  

   Pemphigus vulgaris (PV) , 1–14, 21, 
27–33, 35, 36, 41, 45–49, 51, 
89, 102, 187, 196, 215, 223–227, 
245, 247, 250, 251, 254  

   PG   . See  Pemphigoid gestationis (PG) 
     Plasmapheresis , 10–11, 13, 28, 31, 51, 64, 

65, 68, 88–89, 143, 154, 155, 158  
   Pregnancy , 84, 150, 152–155, 158, 159, 256  

    R 
  Rituximab (RTX) , 6, 11–14, 31–32, 35, 51, 

52, 65–66, 69, 79, 89–91, 104, 108, 
109, 111, 113, 124, 125, 127, 128, 
143, 156, 158, 182, 190, 191, 214, 
215, 220, 221, 226, 227  

    S 
  Side effects of local corticosteroids , 249  
   Sneddon-Wilkinson , 196  

   Subcorneal pustular dermosis (SPD) , 
183, 192, 194–202  

   Systemic steroids , 7, 60, 61, 63, 64, 
67–69, 105, 108, 142, 178, 
179, 181–183, 185, 186, 194, 
201, 211, 220, 244, 246, 250, 255  

    T 
  Tetracyclines , 32, 33, 61, 68, 80–81, 

105, 126–128, 158, 169, 180, 
246, 249, 251  

   TNF-α inhibitors   . See  Tumour necrosis 
factor-α (TNF-α) inhibitors 

   Topical corticosteroids , 5, 33, 35, 50, 
77, 107, 109, 179, 180, 194, 
209, 212, 218, 219, 221, 
223–225, 227, 244–249  

   Topical steroids , 59–61, 63, 65, 152, 157, 
179–181, 217, 244–247, 249  

   Treatment , 3, 25, 45, 59, 76, 100, 118, 
140, 152, 169, 178, 208, 234, 244  

     Tumour necrosis factor-α (TNF-α) inhibitors , 
12–13, 200, 201  

   Type VII collagen , 
121, 138, 160, 182, 188, 189  

    U 
  Ultraviolet light , 45, 122, 253–254  

    V 
  Vaccines , 185, 217, 255         

Index


	Preface
	Acknowledgments
	Contents
	Contributors
	Chapter 1: Pemphigus Vulgaris
	Introduction
	 Diagnosis
	 Management
	 Therapeutic Interventions
	Topical Therapies
	 Systemic Glucocorticoids
	 Adjuvant Immunomodulatory Therapies
	Azathioprine
	 Cyclophosphamide
	 Cyclosporine
	Dapsone
	Intravenous Immunoglobulin
	Methotrexate
	Mycophenolate Mofetil
	Plasmapheresis, Immunoadsorption and Extracorporeal Photopheresis
	Rituximab
	Tumour Necrosis Factor-α Inhibitors
	Etanercept
	Infliximab
	Sulfazalazine/Pentoxifylline



	 Therapeutic Algorithm
	 Conclusion and Future Directions
	References

	Chapter 2: Pemphigus Foliaceus
	Introduction
	 Clinical Presentation
	 Demographics
	 Diagnosis
	Histopathology
	 Direct Immunofluorescence (DIF)
	 IIF Indirect Immunofluorescence (IIF)
	 Enzyme-Linked Immunosorbent Assay (ELISA)

	 Systemic Treatment
	Dapsone
	 Methotrexate
	 Azathioprine
	 Mycophenolate Mofetil
	 Intravenous Immunoglobulin
	 Cyclophosphamide
	 Plasmapheresis
	 Rituximab
	 Miscellaneous

	 Evaluation and Treatment Algorithm
	 Future Areas of Concentration; Therapeutic Questions and Deficiencies
	References

	Chapter 3: Pemphigus Herpetiformis
	Introduction
	 Demographics and Epidemiology
	 Clinical Presentation
	 Histopathology
	 Immunopathology
	Direct Immunofluorescence (DIF)
	 Indirect Immunofluorescence

	 Disease Association
	 Diagnosis
	 Pathogenesis
	 Management
	 Authors’ Opinion
	 Future Direction
	References

	Chapter 4: Bullous Pemphigoid
	Introduction
	 Topical Therapy
	 Systemic Corticosteroids
	 Antibiotics & Niacinamide (Nicotinamide)
	 Dapsone
	 Azathioprine
	 Methotrexate
	 Mycophenolate Mofetil
	 Cyclosporine
	 Plasmapheresis
	 Immunoadsorption
	 Intravenous Immunoglobulin (IVIG)
	 Rituximab
	 Cyclophosphamide
	 Omalizumab
	 Treatment Recommendations
	 Future Directions
	References

	Chapter 5: Ocular Cicatricial Pemphigoid
	Introduction
	 Staging
	 OCP Stepladder Immunosuppressive Therapy Algorithm
	 Tetracycline
	 Dapsone
	 Methotrexate
	 Azathioprine
	 Mycophenolate Mofetil
	 Cyclophosphamide
	 Plasmapheresis
	 Intravenous Immunoglobulins and Rituximab
	 Conclusions and Future Directions
	References

	Chapter 6: Mucous Membrane Pemphigoid
	Nomenclature
	 Clinical Presentation
	Skin Lesions
	 Oral Lesions
	 Ocular Lesions
	 Genital Lesions
	 Other Mucosal Lesions

	 Diagnostic Methods
	 Treatment
	Therapeutic Strategies
	 Treatment for the “Good” Prognostic Group
	 Treatment for the “Poor” Prognostic Group

	 Future Directions and Conclusion
	References

	Chapter 7: Linear IgA Bullous Dermatosis
	Introduction
	 Clinical Findings
	 Diagnosis
	 Epidemiology
	 Associations
	 Prognosis
	 Treatment
	Predisposing Factors
	Childhood Disease
	 Drug-Induced Disease
	 Associated Disorders
	 Mucosal Disease
	 Additional IgG Antibodies

	 Systemic Treatment
	Dapsone
	Sulfapyridine
	Oral Corticosteroids
	Colchicine
	Tetracycline and Niacinamide
	Other Antibiotics
	Immunosuppressive Therapy
	Intravenous Immunoglobulin (IVIg)
	Rituximab

	 Future Directions for Treatment

	 Algorithms
	Algorithm 1 (Fig. 7.7)
	 Algorithm 2 (Fig. 7.8)

	References

	Chapter 8: Epidermolysis Bullosa Acquisita
	Introduction
	 Pathogenesis
	 Clinical Presentations
	 Classic Presentation
	 Bullous Pemphigoid–Like Presentation
	 Cicatricial Pemphigoid/Mucous Membrane Pemphigoid-Like Presentation
	 Brunsting-Perry Pemphigoid-Like Presentation
	 Linear Immunoglobulin A Bullous Dermatosis-Like Presentation
	 Childhood EBA
	 Associated Clinical Issues
	 Associated Systemic Diseases
	 Diagnosis
	Histopathology
	 Direct Immunofluorescence (DIF)
	 Serology

	 Treatment of EBA
	Colchicine
	 Prednisone and Non-steroidal Immunosuppressive Agents
	 Dapsone
	 Rituximab
	 Photopheresis and Plasmapheresis
	 Intravenous Immunoglobulin

	 Conclusion
	References

	Chapter 9: Pemphigoid Gestationis
	Introduction
	 Pathogenesis
	 Diagnosis
	 Treatment
	Topical Agents/Antihistamines
	 Oral Corticosteroids
	 Azathioprine
	 Dapsone
	 Cyclophosphamide
	 Intravenous Immunoglobulin (IVIg)
	 Plasmapheresis
	 Immunoadsorbtion (IA)
	 Other Treatments

	 Approach to a Patient with PG
	Evaluation of Condition Severity and Failure of Treatment
	 Control and Failure of Treatment
	 Summary: Prepartum Treatment
	 Summary: Postpartum Treatment

	 Fetal Outcomes
	 Association with Other Autoimmune Diseases
	 Areas for Future Study
	References

	Chapter 10: Dermatitis Herpetiformis
	History
	 Epidemiology
	 Relationship to Gluten Sensitive Enteropathy
	 Pathophysiology of the Skin Disease
	 Clinical Presentation
	 Diagnosis
	 Therapy
	Medical Therapy
	 Dietary Therapy

	 Additional Workup
	 Long Term Prognosis
	 Future Directions and Conclusion
	References

	Chapter 11: Rare Autoimmune Blistering Disorders
	Lichen Planus Pemphigoides
	Clinical Features
	 Systemic Treatment
	Systemic Corticosteroids
	 Dapsone
	 Antibiotics and Nicotinamide
	 Other Immunosuppressive Agents

	 Current Opinions
	 Discussion/Areas of Future Interest

	 Bullous Lichen Planus
	Clinical Features
	 Treatment
	Systemic Corticosteroids
	 Acitretin
	 Cyclosporine
	 Dapsone

	 Current Opinions
	 Areas of Future Interest

	 Bullous Systemic Lupus Erythematosus
	Clinical Features
	 Treatment
	Dapsone
	 Systemic Corticosteroids
	 Rituximab
	 Other Immunosuppressive Agents

	 Current Opinions
	 Areas of Future Interest

	 IgA Pemphigus
	Clinical Features
	 Treatment
	Systemic Corticosteroids
	 Dapsone
	 Colchicine
	 Retinoids
	 Adalimumab

	 Current Opinions
	 Areas of Future Interest

	 Subcorneal Pustular Dermatosis
	Clinical Features
	 Treatment
	Dapsone
	 Colchicine
	 Retinoids
	Biologics
	Psoralen Plus Ultraviolet A
	Systemic Corticosteroids

	 Current Opinions
	 Areas of Future Interest

	References

	Chapter 12: Autoimmune Blistering Diseases in Children
	Chronic Bullous Disease of Childhood
	Introduction
	 Clinical Presentation
	 Diagnosis
	 Treatments
	Dapsone and Sulfapyridine
	 Corticosteroids
	 Antibiotics
	 Colchicine
	 Mycophenolate Mofetil
	 Miscellaneous Treatments

	 Evaluation and Treatment Algorithm

	 Dermatitis Herpetiformis
	Introduction
	 Clinical Presentation
	 Diagnosis
	 Treatments
	Gluten-Free Diet
	 Dapsone
	 Sulfapyridine

	 Evaluation and Treatment Algorithm

	 Childhood Bullous Pemphigoid
	Introduction
	 Clinical Presentation
	 Diagnosis
	 Treatments
	Corticosteroids
	 Dapsone or Sulfapyridine
	 Immunosuppressants
	 Intravenous Immunoglobulin
	 Rituximab
	 Miscellaneous

	 Evaluation and Treatment Algorithm

	 Childhood Epidermolysis Bullosa Aquisita
	Introduction
	 Clinical Presentation
	 Diagnosis
	 Treatments
	Corticosteroids with Dapsone
	 Miscellaneous

	 Evaluation and Treatment Algorithm

	 Pemphigus in Children
	Introduction
	 Clinical Presentation
	 Diagnosis
	 Treatments
	Corticosteroids
	 Azathioprine
	 Intravenous Immunoglobulin
	 Rituximab
	 Miscellaneous Treatments

	 Evaluation and Treatment Algorithm

	 Future Areas of Concentration: Therapeutic Questions and Deficiencies
	References

	Chapter 13: Systemic Corticosteroids
	Introduction
	 Mechanism of Action of Glucocorticoids
	 Glucocorticoid-Induced Osteoporosis
	 Osteonecrosis
	 Metabolic and Endocrine Side Effects
	 Psychiatric Side Effects
	 Cardiovascular Side Effects
	 Infectious Disease Side Effects
	 Ophthalmologic Side Effects
	 Gastrointestinal Side Effects
	 Conclusions
	References

	Chapter 14: Local Treatments and Supportive Care
	Introduction
	 Topical Corticosteroids
	Topical Corticosteroids as Monotherapy
	 Topical Corticosteroids as an Adjuvant
	 Topical Corticosteroids for Mucosal Bullous Disease
	 Intralesional Corticosteroids
	 Corticosteroid Elixirs
	 Side Effects of Local Corticosteroids

	 Non-steroidal Topical Therapies
	Non-steroidal Elixirs

	 Exogenous Factors That May Cause Blistering Disease
	Food and Nutrition
	 Ultraviolet Light

	 Infection Control
	 Antihistamines
	 Conclusions
	References

	Index

