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PREFACE

In 1979, at the request of our students and house officers, we prepared the first edition of Manual of Clinical Problems in Infectious Disease. At that time, our aim was
to provide medical students, house officers, and practitioners with a contemporary approach to selected problems in infectious disease; key annotated references
supported the text.

In 1986, with the help of two additional authors, Drs. Richard Brown and Anthony Esposito, the second edition of Manual of Clinical Problems in Infectious Disease
was published and covered a list of new subjects.

Since that time, numerous new infectious agents have been recognized, new concepts have evolved, and new treatments have emerged. For the third edition, to
satisfy the need for a contemporary text addressing this information, we prepared a new list of subjects and added Dr. Steven Berk to our team.

The fourth edition of Manual of Clinical Problems in Infectious Disease is not simply an updated version of the three earlier books: it reexamines some older material
and explores new subjects such as Hepatitis C and VRE. Every effort has been made to add contemporary references to the text to enhance the accuracy of the
manual and to provide a springboard for further reading; all references are annotated.

Like the three previous editions, this manual is not meant to be all-inclusive. Numerous major texts that fulfill this mission have already been published. The fourth
edition of Manual of Clinical Problems in Infectious Disease represents an attempt to provide contemporary, scientifically accurate, and readable material on topics of
concern to the practicing physician, house officer, and medical student. All of the editors are clinicians who see patients on a regular basis, and have written chapters
based on a “real world” approach to patient care while keeping with a scientific basis of management. Chapters have been added, removed, or revised in keeping with
changes in infectious diseases over the past five years. We are proud of our effort, and feel that this book will prove valuable to the clinician in the day-to-day
management of patients with infections.

N.M.G.
R.B.B.
S.L.B.
A.L.E.
R.A.G.
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1. TONSILLOPHARYNGITIS IN ADULTS

Specific Etiologies of Pharyngitis
Groupable Streptococci

Haemophilus influenzae

Corynebacterium hemolyticum

Neisseria gonorrhoeae

Corynebacterium diphtheriae

Nonbacterial Potentially Treatable Pathogens

............................................................

Tonsillopharyngitis (more simply, pharyngitis) is a common complaint characterized by inflammation of the mucous membranes of the throat. Erythema is generally
present, but exudate is variably noted. Less commonly, ulceration or a membrane can be seen. Up to 40 million office visits are made annually by persons of all ages
because of this illness, primarily during colder seasons, and it may account for up to 100 million days lost from work each year. Many patients and clinicians are
aware of the importance of group A b-hemolytic streptococci (Streptococcus pyogenes) as a cause of pharyngitis, and concern for this pathogen must be a major
focus in the management of sore throat. It is also felt to be the only commonly encountered pathogen for which treatment is clearly indicated. However, numerous

to be considered in the differential diagnosis of pharyngitis in adults. Patients who are immunosuppressed may be infected with additional pathogens—for example,
enteric gram-negative bacilli or mixed anaerobes (granulocytopenia) and Candida albicans (T cell-mediated immunosuppression, HIV infection). Furthermore, HIV
itself may be a cause of pharyngitis.
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Table 1-1. Notable causes of pharyngitis in adults and percentages of cases

The clinical presentation of pharynagitis is usually a soreness in the throat. Dysphagia may also be noted, and if the uvula is involved, a rather discomforting feeling of
a “lump” when swallowing may be felt. A major responsibility of all clinicians is to distinguish treatable from untreatable disease and to recognize potential
complications. An important component of this process is the history. As an example, a sexual history may help define the likelihood of Neisseria gonorrhoeae
pharyngitis, whereas an immunization history will help define the possibility of diphtheria. Risk factors for HIV infection should always be assessed. A patient's inability
to manage secretions or severe dysphagia should alert the clinician to epiglottitis or abscess. Constitutional symptoms are variable. In many instances, initial
assessment will not allow differentiation among etiologies. Streptococcal and adenoviral pharyngitis are commonly accompanied by significant fever; chills may also
be present. The onset is generally abrupt, and patients are ill. Physical examination reveals pharyngeal erythema, and exudate is noted in at least 50% of cases.
Exudate is uncommon in rhinovirus, coxsackievirus, and herpes simplex virus pharyngitis. Anterior cervical adenopathy often exists with streptococcal infection.
Alternatively, the presence of posterior cervical adenopathy, laryngitis, diarrhea, or rhinorrhea generally indicates a viral etiology, and these symptoms have a
negative predictive value of about 80% for disease caused by S. pyogenes. Infectious mononucleosis is often associated with severe pharyngitis, but other evidence
of this disease is often present.

Gram's stain of pharyngeal exudate is an underemployed test that may be useful in determining the etiology of pharyngitis. In trained hands, groupable streptococci
can be identified. The presence of polymorphonuclear leukocytes suggests bacterial or adenoviral infection. Additionally, although little literature exists, experience
should allow differentiation of Neisseria species, Haemophilus influenzae, and Corynebacterium species (C. diphtheriae or C. hemolyticum). Infection with
Epstein-Barr virus (EBV) is often associated with exudative pharyngitis; however, Gram's stain demonstrates only mixed organisms and no polymorphonuclear
leukocytes. In the presence of EBV, Gram's stain demonstrating polymorphonuclear leukocytes suggests a confounding bacterial infection, usually with S. pyogenes.

A complete physical examination may help to identify the infection; splenomegaly or generalized lymphadenopathy with EBV, S. pyogenes with scarlet fever, C.
hemolyticum with scarlatiniform or urticarial rash, adenovirus with conjunctivitis, N. gonorrhoeae with rectal or genital disease or disseminated infection, and
Mycoplasma pneumoniae with pneumonia.

An immediate goal in the evaluation of pharyngitis is to detect cases caused by S. pyogenes. Although culture for S. pyogenes remains the gold standard for
diagnosis, antigen testing of material from the tonsillopharyngeal area is the most expeditious means of identifying the organism. It is sensitive (80% to 90%) and
specific (>95%) and provides information while the patient is still in the office. The test results may be adversely affected if performed by unskilled personnel. A
positive test result should prompt therapy. A negative test result should be followed by formal culture for this and possibly other bacterial pathogens, based on
epidemiologic information. The easiest method is to swab the throat simultaneously with two swabs. If the first swab (for antigen detection) is negative, the second can
be formally cultured. It is extremely important to sample the posterior pharynx and tonsils because yields from the tongue, gums, buccal mucosa, and other areas are
far lower. H. influenzae, C. hemolyticum, and N. gonorrhoeae require special media and will not be identified by standard culture techniques or antigen-detection
systems. Thus, when they are suspected, the clinician must communicate directly with the microbiology laboratory to access appropriate media and techniques.

A recent survey of board-certified pediatricians was conducted to determine actual practice patterns for the management of presumed streptococcal pharyngitis.

Rapid tests were employed by about 64% of respondents, whereas 85% employed cultures. Only 42% of physicians in the survey employed the protocol of rapid test
followed by culture if the result of the rapid test was negative. A third of physicians routinely discontinued antibiotics if studies for S. pyogenes were negative. Patients
who are known to be immunosuppressed by virtue of underlying disease or therapy should be evaluated for other potential pathogens. Alternatively, persons who are
demonstrated to have unusual etiologies or fail to respond to standard therapy may require evaluation for underlying diseases. For example, a patient with oral thrush
should be evaluated for infection with HIV unless another risk factor is known. Similarly, when a patient has severe, unresolving pharyngitis, a CBC should be
performed to assess for EBV or granulocytopenia.

Specific Etiologies of Pharyngitis
Groupable Streptococci

Streptococci remain the most commonly identified cause of sore throat. S. pyogenes is the most common and important of these organisms, but other groupable
streptococci, including groups C and G, have been implicated. These may be associated with large food-borne or respiratory droplet outbreaks. However, only S.
pyogenes is associated with rheumatic fever. Group C streptococcal pharyngitis has also been associated with glomerulonephritis. Reasons to treat S. pyogenes
pharyngitis include (a) relief of symptoms, (b) prevention of spread, (c) prevention of immunologic sequelae, and (d) prevention of local suppurative complications.
Rheumatic fever complicates S. pyogenes infections of the throat and can be prevented by administration of an appropriate antimicrobial agent within 8 to 9 days of
disease onset. There is no evidence that poststreptococcal glomerulonephritis is preventable by use of antimicrobial agents. The most common local suppurative



complication is peritonsillar abscess. Typical presentation is that of ongoing, generally unilateral pharyngitis and constitutional symptoms, often associated with
dysphagia and the presence of a mass on digital palpation around the tonsil. In adults, retropharyngeal abscess is uncommon because lymphatic drainage from the
tonsils does not flow in this direction. Peritonsillar abscess requires drainage for cure. If employed early, antimicrobial agents shorten the course of pharyngitis
caused by S. pyogenes but have not been shown to alter that of group C or G streptococcal infection.

Penicillin remains the agent of choice for streptococcal pharyngitis, and a single dose of IM benzathine penicillin (1.2 million U) often suffices and ensures
compliance. However, this regimen may be sensitizing and is accompanied by a bacteriologic failure rate of up to 20%. Thus, many clinicians prefer penicillin V
potassium. Current recommendations for this agent are 250 to 500 mg thrice daily. Numerous studies demonstrate, however, that compliance with a regimen of this
length is poor. Some data demonstrate that only 8% of patients continue to take medication by day 9. Treatment for less than 10 days is associated with fewer
bacteriologic cures. Other agents that can be employed include first-generation cephalosporins, erythromycin, and clindamycin. Agents that include azithromycin,
cefuroxime, cefpodoxime, and cefixime have been successfully employed for less than 10 days of treatment, but the author continues to recommend a full therapeutic
course. Antimicrobial agents that should not be used for streptococcal pharyngitis include trimethoprim-sulfamethoxazole (TMP-SMX), sulfonamides, quinolones, and
tetracyclines; their activity against S. pyogenes is less favorable.

Routine reculturing of the throat following therapy is not indicated, except perhaps in patients with prior rheumatic fever or rheumatic heart disease. After therapy,
approximately 10% of patients continue to harbor S. pyogenes (representing asymptomatic carriage), and in the absence of symptoms this should not be a reason to
repeat therapy or for the physician or patient to panic (“streptomania”). Reasons for ongoing or rapidly recurrent illness despite apparently appropriate therapy with
penicillin include (a) deep-seated infection within tonsillar crypts, (b) simultaneous presence of a b-lactamase-producing organism (e.g., Staphylococcus aureus) that
antagonizes penicillin therapy, and (c) noncompliance. If rapid recurrence or lack of response is demonstrated, repeated treatment with a b-lactamase-stable agent for
up to 3 weeks usually suffices. Appropriate choices include clindamycin or amoxicillin-clavulanate.

Infection caused by group G streptococci is clinically indistinguishable from that associated with S. pyogenes. The likelihood of suppurative complications is unknown,
and the impact of therapy on spread has not been formally established. Therapy has not been demonstrated to alter symptomatology. Group C streptococci may
cause endemic or epidemic disease and may be associated with up to 6% of cases of sore throat. Symptoms associated with group C streptococci are similar to but
generally less severe than those seen with S. pyogenes infection. Occasional cases of poststreptococcal glomerulonephritis have been associated with these
organisms, and elevations of antistreptolysin O titer occur. Need for therapy is undetermined, but clinicians generally treat in a manner similar to that used for S.
pyogenes pharyngitis.

Haemophilus influenzae

Pharyngitis associated with H. influenzae has been reported infrequently but is probably underdiagnosed. A recent review suggests that it may be the second most
commonly noted bacterial cause of pharyngitis. Most cases are probably associated with nontypeable, nonencapsulated strains. In adults, clinical presentation is
generally subacute, with throat soreness predominating over constitutional symptoms. Examination reveals mild pharyngeal erythema, usually without exudate or
cervical adenopathy, and the clinician may initially suspect viral disease. Suppurative complications are rare. In the absence of therapy, symptoms linger for weeks.
Therapy with an agent active against H. influenzae (e.g., second-generation cephalosporins, doxycycline, or TMP-SMX) results in rapid resolution of symptoms. The
need to employ an agent with activity against b-lactamase-producing strains is uncertain. Throat cultures need to be plated specifically for H. influenzae because
neither rapid antigen-detection tests nor routine cultures on blood agar can identify this organism.

Corynebacterium hemolyticum

C. hemolyticum accounts for approximately 2% of cases of pharyngitis, and infection with this organism occurs primarily in teenagers and young adults. Occasionally,
it may be isolated in association with groupable streptococci. The organism is susceptible to penicillin and erythromycin, but data fail to demonstrate its routine
eradication following therapy. Clinically, disease typically is associated with tonsillopharyngitis. Exudates or membranes may be noted, and the disease may mimic
diphtheria in this regard. Several days after throat complaints, a rash develops in 40% to 50% of patients that may be urticarial or scarlatiniform and can also be
confused with a drug eruption. A toxin produced by C. hemolyticum is thought to be the cause of rash. Relapse may occur, and optimal therapy is unknown.

Neisseria gonorrhoeae

Gonococcal pharyngitis is an important consideration in all persons who are sexually active and is statistically correlated with oral sex. It has been best described in
prostitutes, service men, and male homosexuals. In high-risk populations, positive cultures may be noted in up to 6% of patients. Documentation requires culturing on
special media under carbon dioxide; thus, routine cultures for group A b-hemolytic streptococci will fail to isolate this pathogen. Disease is often asymptomatic but
may be associated with erythema or exudate. Lymphadenitis and constitutional symptoms are uncommon. However, the pharynx may still serve as a nidus for
disseminated disease. Therapy with 250 mg of ceftriaxone IM as a single dose is effective and should usually be accompanied by therapy for chlamydial infection.
Spectinomycin may not be effective for pharyngeal gonococcal infection.

Corynebacterium diphtheriae

Currently, fewer than five cases of diphtheria are reported in the United States annually. In several outbreaks noted in the 1970s, disease occurred almost entirely in
nonimmunized populations. The organism is noninvasive, and most morbidity and mortality is associated with complications resulting from toxin production. The
disease should be suspected in patients representing populations unlikely to have been immunized: selected religious sects, immigrants from Third World countries,
and people of lower socioeconomic status. Clinical presentation generally involves the upper respiratory tract. Seropurulent nasal discharge may be noted in the
absence of pharyngeal complaints. Pharyngitis may occur and is associated with exudative or membranous changes that involve the soft palate and uvula. Onset is
often rapid and in the early stage resembles other forms of exudative pharyngitis. Within days, a membrane forms, which turns from white to dark. Extent of membrane
correlates with severity of disease, which may involve the larynx and trachea.

Antimicrobial therapy with penicillin or erythromycin is preferred and probably limits the spread of disease and aids in terminating toxin production. Standard doses of
antimicrobial agents are employed for 14 days, and patients require strict isolation until cultures are proved negative on several occasions. Patients identified as
carriers should also be treated, although eradication may be difficult.

The mainstay of therapy is diphtheria antitoxin, a horse-derived hyperimmune antiserum. It should be administered early in management, generally in doses of 20,000
to 100,000 U IM or IV, depending on the extent, severity, and duration of disease.

Nonbacterial Potentially Treatable Pathogens

Mycoplasma pneumoniae and Chlamydia pneumoniae have been associated with pharynagitis, although it is generally unlikely that the clinician will make a specific
etiologic determination. A recent investigation suggests that almost 10% of patients with sore throat will harbor M. pneumoniae, and a similar percentage (8%) was
associated with C. pneumoniae. Infections with both were more common than infection with S. pyogenes. Cases of M. pneumoniae and C. pneumoniae infection could
not be clinically differentiated from those caused by S. pyogenes, and about 33% demonstrated pharyngeal exudates. Although lower respiratory infection, such as
pneumonia, has been associated with both M. pneumoniae and C. pneumoniae, pharyngitis may be the sole manifestation of disease. Antibiotics active against these
pathogens include the newer quinolones, erythromycin, clarithromycin, azithromycin, and tetracyclines. However, clinical experience is limited, and these agents may
not affect the length of disease or likelihood of complications. Additionally, quinolones should generally not be employed in patients less than 18 years old, and
guinolones and tetracyclines may not be satisfactory agents for disease associated with S. pyogenes.

Viral Pathogens

Viruses, including EBV, cytomegalovirus (CMV), HIV, adenovirus, herpes simplex virus, coxsackievirus, and respiratory syncytial virus, have been implicated in
tonsillopharyngitis in adults. In most instances, the diagnosis becomes one of exclusion. EBV and adenovirus are often associated with pharyngeal exudate, and
infection with these agents can mimic bacterial disease. EBV may be associated with other clinical manifestations, and a CBC can provide useful information. In up to
50% of cases, EBV pharyngitis can be complicated by infection with S. pyogenes, and in the presence of EBV infection, many clinicians associate severe pharyngitis
with the presence of both pathogens. Gram's stain and culture of pharyngeal exudate often can clarify the situation. When EBV or CMV is considered, neither
ampicillin nor amoxicillin should be employed because of the risk for severe dermatitis. This feature is the result of a toxic rather than an allergic reaction to the



antimicrobial agents. Thus, use of these products after clinical recovery is not contraindicated.

Herpes simplex virus and coxsackievirus are often associated with oral vesicular or ulcerative eruptions. The former most commonly involves the anterior mouth,
whereas the latter is more commonly located posteriorly. Ulcerative or vesicular lesions are uncommon with bacterial infections, and their presence should make the
clinician suspect a virus or another process, such as oral erythema multiforme.

Summary of Evaluation and Treatment

Adults who present with a complaint of sore throat should undergo a thorough history and physical examination to identify epidemiologic features that may help
identify etiology. Risk factors for HIV and a sexual history should be obtained. Information about outbreaks of streptococcal disease may be available from local health
departments. Acute onset associated with pharyngeal exudates, anterior cervical adenopathy, and fever is commonly associated with S. pyogenes infection, and
therapy based on these findings is reasonable. When available, a Gram's stain of pharyngeal exudate can provide immediate practical information to guide initial
antimicrobial decision making. In the consideration of S. pyogenes pharyngitis, a rapid strep test should be performed. If the result is negative, a specimen should be
sent for cultural confirmation. Patients with risk factors for N. gonorrhoeae infection should be appropriately cultured. Adolescents and young adults may be infected
with EBV, M. pneumoniae, or C. pneumoniae. The first can be assessed by CBC or monospot, or both, whereas consideration of the other two agents (generally
suspected by failure to respond to penicillin and lack of other identified pathogen) may necessitate empiric antimicrobial therapy. (R.B.B.)
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2. SINUSITIS

Sinusitis presents a number of diagnostic and therapeutic problems to the clinician. The classic features of the disease—fever, purulent nasal discharge, facial pain
and tenderness—may be absent. It is often difficult to differentiate a viral upper respiratory infection from a superimposed bacterial sinusitis requiring antimicrobial
therapy. There are no simple diagnostic tests available to establish the diagnosis, and the sinus radiographs may be confusing at times. Laboratory confirmation of
the etiologic agent is also difficult to obtain without an invasive procedure. Because the throat or nasal swab cultures are generally misleading in a patient with
sinusitis (sinus aspirations are not routinely performed), empiric antimicrobial therapy is usually initiated.

Sinusitis is a common disorder, occurring from the first year of life. About 11.6 million office visits are made for sinusitis yearly in the United States. Infection occurs
most often in the maxillary sinus and rarely in the sphenoid sinus. The opening of the maxillary sinus is located on the upper part of the medial wall of the sinus, and
as a result, the maxillary sinus does not drain by gravity in the upright position. The close relationship of the sinuses to the orbits, frontal and maxillary bones, and
intracranial structures easily explains the potentially life-threatening complications that can result from either contiguous spread or hematogenous dissemination of
infection from the sinuses. Complications of sinusitis include orbital cellulitis, subperiosteal abscess, orbital abscess, frontal (Pott's puffy tumor) and maxillary
osteomyelitis, subdural abscess, cavernous sinus thrombosis, meningitis, and brain abscess. The most common complication is periorbital swelling resulting from
impaired venous drainage, which can occur with maxillary or ethmoid sinusitis.

Obstruction of the sinus ostia by anatomic causes, such as a nasal foreign body or vascular congestion secondary to a viral upper respiratory infection, or by allergic
rhinitis can result in an alteration of the local flora and sinusitis. Sinusitis can also occur when local host defenses are impaired, as in patients with the immotile cilia
syndrome. About 10% of adult patients have maxillary sinusitis with a dental source—the extension of a periapical abscess of an upper tooth directly to the maxillary
sinus. Sinusitis can be caused by diving into a pool or by barotrauma. In a hospitalized patient with a nasotracheal or nasogastric tube, sinusitis should be considered
as a possible occult source of unexplained fever. One small series noted sinusitis in about 25% of patients who underwent nasotracheal intubation for 5 days or
longer. In the majority of patients in whom sinusitis develops, however, a preceding viral upper respiratory infection or, less often, a history of allergic rhinitis can be
elicited.

The etiologic agents involved in acute sinusitis are similar to those in acute otitis media. Aspiration of the maxillary sinuses has shown that Streptococcus
pneumoniae and Haemophilus influenzae are responsible for just over half of the cases. The H. influenzae strains are usually nontypeable, and 17% to 68% produce
b-lactamase. About 20% or more of the cases in children, depending on the cultural methods, are caused by Moraxella (Branhamella) catarrhalis, an organism that is
almost always b-lactamase-positive. Other organisms recovered from the sinuses of patients with acute infection include anaerobes, Staphylococcus aureus, and
Streptococcus pyogenes (group A). Viruses account for about 10% to 20% of the cases. Gram-negative rods, such as Pseudomonas species, are the most frequent
cause of nosocomial sinusitis. Anaerobes are isolated more often in patients with associated dental disease and in those with chronic sinusitis. A variety of
anaerobes, such as anaerobic streptococci and Bacteroides species, can be found in half of the patients with chronic sinusitis. Pseudomonas aeruginosa and H.
influenzae are the predominant organisms found in patients with acute maxillary sinusitis and cystic fibrosis. The possibility of fungal infection caused by Mucor
species, Aspergillus species, or Pseudoallescheria boydii should be considered when a diabetic patient, a renal transplant recipient, or patient with acute leukemia
presents with acute illness, usually maxillary or ethmoid sinusitis. Rhinocerebral mucormycosis results from extension of the fungi from the sinuses to the orbit,
meninges, and frontal lobes of the brain.

The presenting features of maxillary sinusitis can include nasal discharge, which is usually purulent; facial pain; impaired sense of smell; and sense of fullness of the
sinus. Only half of children and adults with maxillary sinusitis will be febrile, but a nasal discharge is generally present. In children, a cough, nasal discharge, and fetid
breath are frequently present. Facial pain and headache are major complaints in older children. Patients can have pus in the sinuses and still be asymptomatic. A clue
to the diagnosis of acute sinusitis is an unusually severe or protracted “cold” (persisting beyond 10 days). Sphenoid sinusitis is frequently misdiagnosed and should
be considered in patients with a severe headache, fever, purulent nasal discharge, and paresthesias of cranial nerve V. Facial tenderness, periorbital swelling, and
pus on rhinoscopy may be present, but in the majority of patients, the physical examination is not helpful in establishing the diagnosis of acute sinusitis.

A variety of diagnostic tests are available to help confirm the diagnosis of sinusitis: transillumination, radiography, ultrasonography, computed axial tomography
(CAT), magnetic resonance imaging (MRI), and sinus endoscopy. Routine sinus radiographs are obtained most often, and the presence of an air-fluid level, complete
opacification, or 4 mm or more of mucosal thickening correlates with a positive sinus aspirate in 75% of patients. Sinus x-ray studies are of value in persons over 1
year of age, but findings are often abnormal in those under 1 year of age without a history to suggest acute sinusitis. CT is the noninvasive modality of choice to
evaluate the sinuses. A limited CT scan (5-mm slices) of the sinuses is a cost-effective study comparable in price with plain sinus radiography. Sinus endoscopy is
recommended for patients with recurrent acute and chronic sinusitis. Determination of the bacteriology of sinusitis requires that sinus secretions be obtained directly
from the sinus by needle aspiration. Unfortunately, nose, throat, and nasopharyngeal cultures do not predict the etiology of the sinusitis well in comparison with sinus
aspiration cultures. Indications for sinus aspiration are (a) nhosocomial sinusitis, (b) sinusitis in an immunocompromised host, (c) sinusitis in a severely ill patient, and
(d) failure of the sinus infection to respond to several courses of antimicrobial therapy. Aspiration of the maxillary sinus can be performed safely in patients 2 years of
age or older. The presence of a normal sinus flora is controversial. One small study recovered both anaerobic and aerobic organisms by obtaining sinus aspirates
from normal sinuses.

Sinusitis should be considered as a cause of unexplained fever in patients with acute leukemia or HIV disease. The clinical presentation is often subtle. Aspergillus is
a frequent pathogen in patients with acute leukemia. Approximately 75% of patients with HIV disease have a diffuse sinus infection with a median of six sinuses
affected. The etiology of the sinus disease in patients with HIV infection remains unclear. For patients with a presumed sinus infection who fail to respond to
conventional antimicrobial therapy, consideration should be given to aspirating the sinus. If the aspirate is nondiagnostic, a mucosal biopsy is indicated. Further
information from a prospective study is needed to define the etiology better and determine an appropriate treatment of sinusitis in patients with HIV infection.

Because sinus aspirates are not routinely performed, antimicrobial therapy of this disease is usually empirically based on the bacteriology from previous studies. The
antimicrobial agents selected should be at least adequate for S. pneumoniae and H. influenzae. M. catarrhalis appears to have an increasing role in this disease.
Ampicillin, amoxicillin, amoxicillin-clavulanic acid, azithromycin, cefaclor, cefuroxime axetil, cefprozil, ciprofloxacin, clarithromycin, doxycycline, levofloxacin,
loracarbef, and trimethoprim-sulfamethoxazole (TMP-SMX) are acceptable and show comparable efficacy.

There is no antimicrobial agent of choice for the therapy of acute sinusitis. The presence of a penicillin allergy, the prevalence of penicillin-resistant H. influenzae and
M. catarrhalis, the frequency and nature of adverse effects, and drug cost are important factors to consider. Amoxicillin appears to be the preferred drug to initiate
treatment of a patient with acute sinusitis. Amoxicillin-clavulanic acid, azithromycin, cefaclor, cefprozil, cefuroxime axetil, ciprofloxacin, clarithromycin, doxycycline,
levofloxacin, loracarbef, and TMP-SMX are suitable alternative therapeutic agents. TMP-SMX is ineffective in patients with group A streptococcal infections. The
optimal duration of therapy is unknown, but 10 to 14 days is conventional for acute disease.

Although controlled studies are lacking, establishing drainage with topical or oral decongestants is important. The best decongestant is steam. Decongestants,
however, inhibit ciliary motion, an important local defense mechanism. Antihistamines should be avoided; they tend to thicken sinus secretions and impair drainage.
Topical corticosteroids help reduce edema and are useful for patients with allergic rhinitis and chronic sinusitis. Guaifenesin has a limited role in thinning secretions.
Analgesics are indicated, and any underlying predisposing factors should be corrected. Irrigation and surgical drainage are usually reserved for patients who fail to
respond to conventional therapy. It is reasonable to try an alternative antimicrobial agent, such as amoxicillin-clavulanic acid, azithromycin, cefaclor, cefuroxime axetil,
clarithromycin, cefprozil, ciprofloxacin, doxycycline, levofloxacin, or loracarbef, if a patient fails to respond to a course of amoxicillin.

The optimal therapy for chronic sinusitis is unknown, but amoxicillin and clindamycin are reasonable drugs with which to initiate therapy. If the patient fails to respond
to therapy, then other disorders, such as Wegener's granulomatosis or neoplastic disease, should be investigated. (N.M.G.)
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3. INFECTIOUS MONONUCLEOSIS: MANY FACES OF A COMMON DISEASE

Serologic Testing for Epstein-Barr Virus
Hematologic Manifestations
Gastrointestinal Manifestations
Rheumatologic Manifestations
Neurologic Manifestations
Dermatologic Manifestations
Cardiopulmonary Manifestations
Otorhinolaryngologic Manifestations
Renal Manifestations

Epstein-Barr Virus in Older Patients
Chronic Epstein-Barr Viral Syndrome
Therapy

Infectious mononucleosis caused by the Epstein-Barr virus (EBV) is a common disease, most commonly noted in children and adolescents. Presentation is
age-dependent. Clinical expression is most often seen in adolescents or young adults, whereas subclinical disease occurs frequently in younger children. Older
persons may have subtle, primarily constitutional presentations. Recent advances in serologic testing for infectious mononucleosis have demonstrated an enlarging
spectrum of disease caused by this virus. For instance, 5% to 10% of patients with typical illness test negatively for heterophil antibodies but have positive
EBV-specific test results. The classic syndrome of infectious mononucleosis includes fever, atypical lymphocytosis, lymphadenopathy, pharyngitis, and heterophil
positivity in the adolescent and generally poses few clinical difficulties. However, many unusual presentations of EBV-related disease exist that may pose difficult
diagnostic problems. These can be seen primarily in young children and adults. The following discussion focuses on atypical manifestations of this disease,

unnecessary diagnostic evaluations and the unneeded prescription of medications.
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Table 3-1. Unusual manifestations of infectious mononucleosis

Serologic Testing for Epstein-Barr Virus

Because approximately 90% to 95% of cases of infectious mononucleosis can be diagnosed by standard heterophil antibody testing, more specific serologic
evaluations are needed infrequently. EBV-specific testing is indicated mainly when infectious mononucleosis is clinically suspected but results of heterophil antibody
testing are negative, or when the presentation is atypical and the diagnosis of infectious mononucleosis is suspected. IgM antibodies to viral capsid antigen appear
early in the course of disease and persist for only several months. Thus, a positive test result, combined with the presence of IgG and the absence of EBV nuclear
antigens, confirms acute disease. IgG antibodies to the same antigen peak early in the course of disease, and therefore it may be difficult to demonstrate a change in
titer. Because of lifelong persistence of this antibody, positivity on a single test does not imply acute disease. Antibodies to Epstein-Barr nuclear antigen appear late in
the course of infectious mononucleosis and persist indefinitely. This test is most useful as an epidemiologic tool and cannot define acute disease.

Hematologic Manifestations

Up to 3% of patients with infectious mononucleosis manifest hematologic abnormalities that can involve any primary marrow component. In most instances, problems
arise during weeks 2 to 4 of illness and thus complicate a more classic presentation. However, occasional patients present with primarily hematologic complaints;
more usual components of infectious mononucleosis have either not occurred or have been overlooked. Hemolytic anemia is the most commonly recognized
abnormality and is usually caused by the presence of IgM cold agglutinins with anti-i specificity. Hemolysis may be severe and life-threatening and may require
administration of corticosteroids. Thrombocytopenia may also be noted but rarely reaches critical levels. However, cases with platelet levels below 1,000/mm 2 have
been reported, and bleeding complications may occur. In most instances, thrombocytopenia is caused by peripheral destruction of platelets rather than primary
marrow hypoproduction, and both corticosteroids and splenectomy have been used therapeutically. Neutropenia and absolute granulocytopenia have been reported.
Clinical problems related to this are rare, and counts generally return to normal within 5 to 21 days. However, the absence of granulocytes has occasionally proved
fatal. In most cases, bone marrow evaluation reveals maturation arrest, possibly caused by a toxic effect of the virus. Recent investigations of aplastic anemia and
agranulocytosis have demonstrated an unexpected, statistically important relationship between a history of infectious mononucleosis at least 1 year previously and
the presence of agranulocytosis (but not aplastic anemia). Reasons for this are unclear at the present.

Gastrointestinal Manifestations

Subclinical elevations of hepatic enzymes occur in at least 50% of patients with infectious mononucleosis and can be considered part of the normal course of this
illness. Severe jaundice that may be associated with icteric hepatitis can be the presenting complaint. Recent anecdotal reports demonstrate cases that have
progressed to fulminant hepatic failure. Other cases of jaundice with clinically milder disease probably represent a combination of hemolysis and hepatitis. Maximum
levels of serum bilirubin reported have been 38.5 mg/dL. Prompt response to corticosteroids was noted. Clinical and laboratory manifestations mimicking viral
hepatitis may also denote this disease, making other viral diseases the major diagnostic considerations. Cases of acute hepatitis secondary to EBV infection are
usually associated with complete recovery. Cases progressing to chronicity have been documented. Hepatitis caused by EBV should be suspected when alternative
diagnoses have been ruled out.

Splenomegaly occurs regularly in uncomplicated infectious mononucleosis and rarely poses clinical problems. Rupture of this organ is well documented and
represents the most common cause of death from EBV infection. Rupture most often occurs during weeks 2 and 3 and may be the primary manifestation of infectious
mononucleosis. Abdominal pain may herald this complication and probably represents the presence of subcapsular hematoma. Rupture secondary to bleeding may
also be a consequence of severe thrombocytopenia but more commonly is associated with trauma. Initial presentation of rupture may be hypovolemic shock, but
abdominal pain and a more subacute course are the rule. If rupture is suspected, emergent splenectomy is generally recommended.

Patients with significant splenomegaly should be cautioned about injury.
Rheumatologic Manifestations

Vague arthralgias and myalgias may be noted during the course of uncomplicated infectious mononucleosis but rarely are of clinical significance. True arthritis is rare,
but at least one review demonstrated polyarthritis in up to 50% of patients studied. Disease was always self-limited.



Neurologic Manifestations

Neurologic dysfunction may be noted either as a primary manifestation of EBV disease or as a complication of classic infectious mononucleosis. Common syndromes
include (a) aseptic meningitis, (b) Guillain-Barré syndrome, (c) transverse myelitis, (d) Bell's palsy, (e) cerebellar meningoencephalitis, and (f) other focal cranial
nerve palsies. In general, patients who present with manifestations such as these and have no other diagnosis should be evaluated for infectious mononucleosis.
Recent retrospective investigations of EBV disease in children also demonstrate the clinical presentations of combative behavior, seizures, and severe headache.
Clinical manifestations of these may be noted at any time during the course of EBV infection. In up to 7% of cases of EBV-related infection, a neurologic syndrome
may either herald or be the sole sign of disease. More often, however, central nervous system manifestations occur in conjunction with more characteristic forms of
disease, but clinical documentation may prove elusive. Historically, most authorities have felt that complete neurologic recovery could be anticipated. However, recent
investigations in children suggest that approximately 40% may demonstrate neurologic sequelae at long-term follow-up. These include global impairment, autistic
behavior, and limb paresis.

Aseptic meningitis is the most common central nervous system abnormality associated with infectious mononucleosis and has been reported in up to 25% of patients.
Often, the patient is free of central nervous system-related complaints. Lymphocytic pleocytosis with normal cerebrospinal fluid glucose levels is most commonly
noted, and atypical lymphocytes may be seen.

In a prospective investigation designed to assess the role of EBV in neurologic diseases, 7 of 24 persons with Guillain-Barré syndrome and 3 of 16 with Bell's palsy
demonstrated serologic evidence of acute infection with EBV. This study also demonstrated that many of these persons had no other evidence of infectious
mononucleosis and that several had negative results on heterophil agglutination tests.

A number of investigations have depicted the role of EBV as a cause of meningoencephalitis and have documented its capacity to cause primarily an acute cerebellar
syndrome. More global forms of encephalitis may also be noted, and seizures have been described. In some instances, routine heterophil agglutination test results
have been negative, with atypical lymphocytes present at nondiagnostic levels.

Dermatologic Manifestations

Skin disorders in infectious mononucleosis are noted in fewer than 5% of patients. A severe maculopapular eruption with hemorrhage may be noted in 60% to 80% of
patients with infectious mononucleosis who receive ampicillin or amoxicillin. This response is toxic rather than allergic and does not contraindicate the future use of
these agents. A single case of solitary penile ulcer has been reported with infectious mononucleosis, but the relationship is uncertain.

Cardiopulmonary Manifestations

Symptomatic cardiac disease with infectious mononucleosis is unusual. However, both myocarditis and pericarditis have been demonstrated, usually in association
with more classic presentations of the disease. The most commonly observed cardiac disturbance is nonspecific ST-T wave changes on electrocardiogram, noted in
up to 6% of persons. Deaths are unusual.

Chronic interstitial pulmonary infiltrates associated with fever have been recently described in two patients following recovery from acute infectious mononucleosis.
Both persons demonstrated continued viral replication and had a clinical response to acyclovir.

Otorhinolaryngologic Manifestations

Ear, nose, and throat complaints in infectious mononucleosis are well documented. In one series of patients hospitalized with this disease, 55% had such problems.
Findings included airway obstruction, peritonsillar abscess, sinusitis, and periorbital cellulitis. The latter two were more likely to have been secondary to bacterial
complications than to EBV infection itself. Tonsillopharyngitis is commonly seen in classic infectious mononucleosis and must be differentiated from numerous other
causes of this syndrome. A recent retrospective investigation of infectious mononucleosis in children demonstrated that approximately 50% of 60 patients with
infectious mononucleosis complicated by tonsillopharyngitis had severe airway obstruction. Three required surgical intervention, and the remainder responded to
systemic corticosteroids.

A common presentation of mononucleosis is tonsillopharyngitis, treated with ampicillin or amoxicillin, with resultant severe rash. Dramatic illness with dysphagia and
“touching tonsils” should make the clinician consider streptococcal pharyngitis, even if the diagnosis of infectious mononucleosis has been confirmed. Most cases of
airway obstruction are related to hypertrophy of the tissue comprising Waldeyer's ring. The cause of such obstruction was thought to be EBV-induced. If this and other
ear, nose, and throat complications occur, a bacterial process should always be ruled out by suitable laboratory studies.

Renal Manifestations

Involvement of the kidneys with infectious mononucleosis has been reported infrequently, and infectious mononucleosis generally has not been associated with
symptomatic renal disease. A recent investigation reviewed 27 cases of infectious mononucleosis with symptomatic renal involvement and reported a case that
resulted in oliguric renal failure requiring hemodialysis. Interstitial nephritis was seen on renal biopsy specimens. Recovery was associated with the use of
corticosteroids and acyclovir.

Epstein-Barr Virus in Older Patients

Although cases of infectious mononucleosis in adults over 30 years of age have historically been felt to comprise less than 3% of cases, recent investigations suggest
that this is an underestimate. Infectious mononucleosis may be overlooked in older persons because of its historic association with younger people and the higher
likelihood of atypical presentation. Disease in older persons is well described and may be acquired either parenterally (e.g., blood transfusions) or by less obvious
means. Fever and fatigability may be the sole clinical manifestations. Splenomegaly, lymphadenopathy, and pharyngitis occur much less frequently than in younger
persons. The time course of disease in older persons may be more prolonged, perhaps related to a higher degree of hepatic dysfunction. Fever may be substantially
more prolonged (13 days in adults vs. 7 days in adolescents), and peak WBC counts may be lower (6,600/mm 2 in adults vs. 11,000/mm? in adolescents). Usually,
typical serologic manifestations and atypical lymphocytosis are noted, although the latter may be demonstrable only on serial testing. Infectious mononucleosis in
patients over 40 years of age should be suspected when individuals present with fever and malaise even if other classic features are absent.

Chronic Epstein-Barr Viral Syndrome

The role of EBV in patients suffering from chronic fatigue remains controversial. Although data have surfaced concerning the presence of chronic fatigue syndrome
and its relationship to EBV infection, most recent studies fail to provide support for a relationship. Therapeutic trials with antiviral medications such as acyclovir have
been unrewarding. Treatment remains primarily supportive.

Therapy

The mainstay of management of infectious mononucleosis is supportive care coupled with careful observation for the occasional bacterial complication, primarily
streptococcal pharyngitis. The role of corticosteroids remains controversial, and these agents are not indicated for the usual case. However, these agents, generally
administered as 60 to 80 mg of prednisone daily for short periods, may be beneficial for the occasional patient with severe tonsillopharyngeal complications of EBV
infection. A recent investigation suggests that this may preclude the need for surgical intervention. Rebound may occasionally be noted. Secondary infection with
Streptococcus pyogenes must be ruled out. Corticosteroids are also occasionally utilized for severe thrombocytopenia. Acyclovir has been studied, with mixed results.
Most patients did not demonstrate clinical or laboratory improvement when treated with this agent in comparison with those treated with placebo. A double-blinded,
placebo-controlled trial of acyclovir plus prednisolone versus placebo demonstrated that EBV shedding was significantly reduced in the drug group, but that no clinical
variables were favorably influenced. As noted above, a recent case of acute oliguric renal failure was successfully treated with acyclovir plus corticosteroids.



A recent double-blinded, placebo-controlled trial of ranitidine compared with placebo demonstrated only that liver enzymes returned to baseline more quickly in the
drug-treated group (p = .03). No other variables were influenced in a statistically significant manner. (R.B.B.)
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4. ACUTE BRONCHITIS

Acute Exacerbation of Chronic Bronchitis

Acute bronchitis, an inflammatory condition of the bronchi, refers to a clinical syndrome whose most distinctive hallmark is the recent onset of cough, which is usually
productive. This disorder, occurs more frequently in the winter, is often preceded by headache, sore throat, and coryza, and is on occasion accompanied by fever and
chest discomfort. Bronchitis is usually, but not exclusively, caused by a respiratory pathogen, predominantly a virus (rhinovirus, coronavirus, adenovirus, influenza
virus) and less frequently a bacterium (Mycoplasma pneumoniae, Chlamydia pneumoniae, Bordetella pertussis, Bordetella parapertussis, Legionella species,
Streptococcus pneumoniae, and Haemophilus influenzae). Neither the appearance of the sputum (purulence) nor the measurement of the white cell count is a reliable
indicator of the cause of the acute bronchitis (viral vs. bacterial).

When wheezing, shortness of breath, and tightness of the chest occur, the disease can resemble an acute attack of asthma. In fact, when these symptoms of
bronchospasm develop, patients often display spirometric evidence of reversible airway obstruction, and these cases are referred to as “adult acute asthmatic
bronchitis.” The symptoms of acute infectious bronchitis, when consisting of fever, chest discomfort, cough, and shortness of breath, can imitate those of infectious
pneumonia, and chest radiography would then be required to distinguish precisely between acute bronchitis and pneumonia. The absence of fever and focal crackles
suggests bronchitis rather than pneumonia.

The preponderance of evidence indicates that most healthy persons experience spontaneous resolution of bronchitis and do not sustain any sequelae. With rare
exceptions (such as disease caused by influenza virus), the disease in these patients does not progress to pneumonia or cause irreversible anatomic abnormalities of
the respiratory tract. In contrast, patients with HIV infection are at risk for having their disease evolve into bronchiectasis.

Neither blood nor sputum analyses appear to be indicated for the management of immunocompetent patients. There is also no convincing need to prescribe an
antibiotic. For the nonpregnant patient with “presumed” influenza A bronchitis and symptoms for less than 48 hours, either amantadine (Symmetrel) or rimantadine
(Flumadine) should be prescribed. Patients who experience insomnia from “bouts” of coughing can obtain symptomatic improvement from an antitussive,
codeine-containing medication, and patients who have symptoms consistent with “adult acute asthmatic bronchitis” are candidates for inhaled bronchodilator therapy
with albuterol. Studies have demonstrated the superiority of albuterol in comparison with erythromycin. The value of increasing fluid intake remains unknown.

Most physicians feel pressured to prescribe an antibiotic, as the public has the expectation of receiving a “magic bullet” to hasten the resolution of infection. Patients
should be reassured that most infections are viral and will not respond to an antibiotic. In addition, physicians are concerned that some of these episodes of acute
bronchitis are precipitated by potentially treatable organisms (M. pneumoniae, C. pneumoniae, B. pertussis), so that although there are no rapid, readily available
ways, either clinical or laboratory-based, to distinguish among these etiologies, and although there are no convincing data that antibiotic treatment accelerates the
resolution of symptoms of acute bronchitis caused by M. pneumoniae or C. pneumoniae, clinicians often elect to administer a course of an antimicrobial agent, such
as erythromycin, clarithromycin, azithromycin, doxycycline, cefaclor, cefuroxime, loracarbef, or trimethoprim-sulfamethoxazole (TMP-SMX). That approach has no
scientific foundation, adds to medical costs, fosters the emergence of resistant organisms, and contributes to drug toxicity, manifested as skin eruptions and
gastrointestinal adverse events.

Many patients, with or without antimicrobial therapy, will cough for weeks. If a patient fails to improve within 4 to 5 days, efforts should be made to confirm the
diagnosis, exclude alternative disorders, including pneumonia, and attempt to identify specific offending pathogens, such as B. pertussis. Patients infected with this
bacterium, who serve as a reservoir of infection for nonimmune children and adults, merit antibiotic treatment (erythromycin or TMP-SMX). Pertussis is characterized
by paroxysmal, nonproductive cough that worsens at night. In contrast to children, adults with pertussis do not have absolute lymphocytosis. Patients symptomatic for
more than 3 weeks require additional investigations to exclude tuberculosis, drug-induced disorders, BOOP (bronchiolitis obliterans—organizing pneumonia), sarcoid
chronic eosinophilic pneumonia, Wegener's granulomatosis, and cancer.

Acute bronchitis is the most frequent lower respiratory tract iliness in HIV-infected patients. These patients typically present with cough, purulent sputum, and
low-grade fever. Their sputum culture often grows S. pneumoniae, H. influenzae, or Pseudomonas aeruginosa. They should receive an antibiotic. Unfortunately,
however, they are prone to recurrences. When HIV-infected patients with acute bronchitis manifest cough and shortness of breath unaccompanied by purulent
sputum, an effort needs to be made to distinguish this disease from roentgenographically negative Pneumocystis carinii pneumonia and tuberculosis.

Acute Exacerbation of Chronic Bronchitis

When a patient with known chronic bronchitis experiences a syndrome consisting of the abrupt development of fatigue, chest tightness, worsening cough, and
dyspnea, accompanied by an increased volume and/or purulence of sputum, an “exacerbation” has occurred. Definition of the syndrome does not require all these
elements to be present, and although infections precipitate some exacerbations, most are not associated with fever. An exacerbation not only produces uncomfortable
and disabling symptoms, but can also result in lost work time, significant financial costs, and hospitalization. The 7.5 million Americans with chronic bronchitis are not
a homogenous group. Some of these people escape exacerbations, some have one or two winter exacerbations, and others have numerous episodes each year.
Certainly not all exacerbations are precipitated by an infectious event. Those organisms most frequently associated with the exacerbation of chronic bronchitis include
viruses, M. pneumoniae, H. influenzae, S. pneumoniae, and Moraxella (Branhamella) catarrhalis. Limited data suggest a role for Haemophilus parainfluenzae and,
rarely, C. pneumoniae.

As a general rule, there is no compelling need to analyze the blood or sputum or to obtain a chest x-ray study during the first encounter with a patient who does not
appear seriously ill. A blood gas determination would be appropriate for patients experiencing insomnia, agitation, or increasing dyspnea.

For more than 50 years, physicians have prescribed antimicrobial agents to patients with chronic bronchitis experiencing an exacerbation, but the efficacy of this
treatment has remained a subject of controversy. It has been difficult to assess the value of administering an antimicrobial agent to these patients because there is no
precise definition of an exacerbation, not all exacerbations are caused by a bacterial infection, patients' symptoms are often relieved by co-medications, and
meaningful endpoints of treatment are difficult to identify. In addition, there are few published clinical trials, and the available investigations have some design defects.
The randomized trials suggest that antibiotic treatment effects a modest but statistically significant clinical improvement. Antimicrobial agents appear to have their
greatest impact in the therapy of the patient experiencing a more “severe” exacerbation—not simply an increase or change in the appearance of sputum, but both of
these features plus increased shortness of breath. Antimicrobials have accelerated the rate of clinical resolution and reduced the need for additional medication,
return visits, and hospitalization, and they have caused negligible toxicity.

nts experiencing an exacerbation of chronic bronchitis. There are no convincing scientific data to indicate that any one of these oral agents produces
enhanced clinical resolution when compared with the others. Features of the host and antimicrobial agent that would influence drug selection include the following:
patient history of drug allergy; track record of the drug; its potential to initiate untoward events or undesirable drug-drug interactions; its spectrum of activity; ease of
compliance; and cost of the drug.
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Table 4-1. Antimicrobial agents

TMP-SMX and doxycycline appear to be appealing drugs. They inhibit the growth of the majority of bacteria incriminated in the exacerbation of chronic bronchitis.
Additionally, they are an appropriate selection for penicillin-allergic patients, can be taken twice a day, and are relatively safe and inexpensive compounds with an
established track record. However, some patients experience hypersensitivity reactions (fever, rash) or gastrointestinal untoward events with TMP-SMX, and there is
a risk for interaction when it is coadministered with warfarin, cyclosporine, phenytoin, methotrexate, or oral hypoglycemic agents. In addition, older patients are at
greater risk for TMP-SMX—induced blood dyscrasias and hyperkalemia. Doxycycline has a potential to cause gastrointestinal toxicity. This antibiotic has also
produced esophageal ulcerations and strictures (particularly in elderly patients) and, rarely, hepatitis, rashes, and photosensitivity. The drug should not be prescribed
for patients who are taking antacids, ferrous sulfate, or cimetidine. Treatment with either of these compounds can be restricted to approximately 1 week.

Ancillary treatment consists of encouraging smoking cessation. The use of a bronchodilator, such as ipratropium or a b-adrenergic sympathomimetic agent, may
confer some additional benefit. The value of drinking copious fluids or taking an expectorant is undocumented. Patients usually improve clinically within 4 days and
achieve complete resolution of the exacerbation within 2 weeks.

When a patient fails to demonstrate any improvement within 5 days, the clinician should consider the following: incorrect diagnosis (perhaps pneumonia, neoplasm, or
congestive heart failure); noncompliance; inappropriate antimicrobial selection (organism resistant to the medication prescribed); diminished antimicrobial
bioavailability (concomitant administration of iron, antacids, didanosine, and multivitamins with zinc decreases the absorption of tetracyclines and fluoroquinolones);
and excessive bronchospasm and bronchial secretions.

Patients with chronic bronchitis are candidates for an annual immunization with influenza vaccine, as well as pneumococcal vaccine, although the value of
pneumococcal vaccine for these patients is controversial. Another potential preventive measure is to offer the patient antibiotic prophylaxis with an agent such as
tetracycline, ampicillin, amoxicillin, or TMP-SMX prescribed once a day either four times a week or every day during the winter. The published scientific data are very
“soft” here, however. Antibiotic prophylaxis should be restricted to the patient who experiences four or more exacerbations per year.

Researchers have recently examined the role of oral immunization with bacterial extracts as an approach to stimulating respiratory tract immune defenses and
reducing exacerbations of chronic bronchitis. Limited data suggest that this approach may have some merit. The basis for oral immunization is that stimulation of
gut-associated lymphoid tissue can prime bronchial tube-associated lymphoid tissue, presumably through cell traffic between these two systems. (R.A.G.)
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5. ANTIBIOTIC-RESISTANT PNEUMOCOCCI

Streptococcus pneumoniae causes more cases of community-acquired pneumonia than any other pathogen. The pneumococcus is responsible for more than half of
all community-acquired pneumonia deaths. Particular populations are very vulnerable to pneumococcal pneumonia, including the elderly, patients with chronic
obstructive lung disease and congestive heart failure, and patients with asplenia, sickle cell anemia, and multiple myeloma. It is estimated that 500,000 cases of
pneumococcal pneumonia occur annually in the United States.

Within the past several years, some strains of pneumococci have developed resistance to penicillin and other antibiotics. Although penicillin was always
recommended as the antibiotic of choice for pneumococcal infection, this recommendation is now not always appropriate, and the management of pneumococcal
infection is much more complex. The problem is exacerbated by the common practice of using empiric antibiotic therapy for the treatment of community-acquired
pneumonia without efforts to determine a particular etiologic agent. This type of empiric therapy is much more difficult in areas where resistant pneumococci have
emerged.

The development of resistance to penicillin has been well recognized in Australia and New Guinea for 20 years. Resistance in South Africa has also been well
appreciated, with early efforts for vaccine development sparked by concerns about antibiotic resistance. The resistance of the pneumococcus to penicillin and
erythromycin was carefully tracked in the 1980s with increasing concern in Spain and other European countries. In 1994, a multicenter surveillance study in the
United States showed that 24% of pneumococcal isolates had reduced sensitivity to penicillin, and 10% had high-level resistance. These percentages have been
found to vary dramatically from one region of the country to another, and they can change rapidly in any one region.

The majority of penicillin-resistant pneumococci are of a few specific serotypes, and these serotypes are included in the 23-valent pneumococcal vaccine. Penicillin
resistance has developed through chromosomally mediated genetic mutations that have caused changes in penicillin-binding proteins. The affinity of penicillin for
these binding proteins is weakened, resulting in less antibiotic activity.

Classification of penicillin activity in regard to pneumococci can be confusing, as different authors have set up somewhat different categories. S. pneumoniae with
minimal inhibitory concentrations (MIC) of less than 0.06 pg/mL are always considered penicillin-susceptible. Penicillin resistance is defined as intermediate when the
MIC falls between 0.1 and 1 pg/mL. High-level resistance is usually defined as greater than 1 um/mL, but sometimes as greater than 2 um/mL. These breakpoints are
most useful in understanding the treatment of meningitis, in that the breakpoints were determined based on antibiotic levels in cerebrospinal fluid.

Because alterations in penicillin-binding proteins will influence the binding of other b-lactam antibiotics, some pneumococci have developed multiple drug resistance.
Resistance to cephalosporins generally develops in association with penicillin resistance, particularly when penicillin-binding proteins 2x and 1a are affected.
However, different b-lactams bind to different proteins, and some antibiotics may retain their activity even when penicillin-binding protein changes have occurred.
Hence, some b-lactams, such as ceftriaxone and cefotaxime, may be active against penicillin-intermediate and even penicillin-resistant strains.

With the development of resistance to penicillin, there has been a parallel rise in the incidence of resistance to other antibiotics, particularly the macrolides. In a
recent drug susceptibility study sponsored by the Centers for Disease Control, most penicillin-resistant isolates were also resistant to at least one additional group of
antibiotics, suggesting that penicillin resistance serves as a marker for other types of antibiotic resistance.

Resistance to erythromycin is an issue of particular importance because the most popular empiric regimen for community-acquired pneumonia continues to be the
macrolide group. The resistance to erythromycin of pneumococci in the United States has been reported to be as high as 19%, too high to justify empiric treatment of
community-acquired pneumonia with this antibiotic group. Erythromycin resistance is more likely to occur with penicillin-resistant organisms, although, of course, the
mechanism of resistance is different. Erythromycin resistance usually emerges through changes in the ribosome or development of a macrolide efflux system.

Fluoroquinolones continue to show activity to both penicillin-sensitive and penicillin-resistant pneumococci. However, the older quinolones have not been
recommended for pneumococcal disease because of well-documented cases of treatment failures. Newer quinolones, such as sparfloxacin and levofloxacin, exhibit
good in vitro activity against most pneumococcal isolates, including penicillin-resistant strains; they have good penetration into pulmonary tissue and a good safety
profile in adults.

Antibiotic susceptibility studies should be performed on all isolates of pneumococci that have been obtained from patients who are suspected of having pneumococcal
disease. For patients at high risk for penicillin-resistant organisms, these studies must be carried out as quickly as possible. High-risk patients include those who are
at the extremes of age, have previously received antibiotic therapy, have been recently hospitalized or institutionalized, or are attending day care or respite care
centers.

The 1-pg oxacillin disk is used for screening of nonsusceptible strains. The disk will detect more than 99% of nonsusceptible strains with 80% specificity. These
nonsusceptible strains should then be tested for susceptibility to vancomycin, ceftriaxone, fluoroquinolones, and other agents, depending perhaps on local
susceptibility data.

The E test is a new, simpler method for MIC determination. A calibrated, antibiotic-impregnated strip is applied to the surface of an inoculated plate. An antibiotic
gradient is produced that results in an elliptic zone of inhibition. The test correlates well with microdilution methods for determining MICs to the pneumococcus.

Even if adequate sputum samples and blood cultures are obtained from all patients with pneumococcal pneumonia, culture results will not be available for several
days, and initial antibiotic regimens must be chosen without the benefit of this information. In addition, clinical studies are not yet available to settle fully controversy
about the importance of in vitro sensitivity testing in treating penicillin-resistant pneumococci. At least one study could not show any difference in mortality among
patients with sensitive versus resistant pneumococci as long as meningitis was not present and corrections were made for other predictors of mortality. Another study
found that success of treatment was no different for penicillin-sensitive and penicillin-intermediate strains. Nevertheless, the Infectious Disease Society of America, in
its guidelines for the management of community-acquired pneumonia, has made the following recommendations for the treatment of pneumococcal pneumonia:

1. For penicillin-susceptible strains of pneumococci: Penicillin or ampicillin is recommended (as always in the past before the emergence of resistant
pneumococci).

2. For isolates that are intermediately resistant to penicillin (MICs between 0.1 and 1 ug/mL): Parenteral penicillin, ceftriaxone or cefotaxime, amoxicillin, or
fluoroquinolones are recommended.

3. For highly resistant strains of pneumococci (MIC >2 pg/mL): Fluoroguinolones or vancomycin is recommended. Other agents can then be chosen based on
results of susceptibility tests.

4. For empiric therapy: Fluoroquinolones are recommended. Penicillin can be used when the rate of penicillin resistance in the community is low and the patient is
low risk for penicillin-resistant pneumococci.

Although these recommendations have been reviewed by many infectious disease experts, some will be concerned about the lack of data regarding clinical success
with high-dose penicillin for intermediately resistant strains. There are also only preliminary data regarding the success of fluoroquinolones for highly resistant
pneumococci. Whether the pneumococcus will develop resistance to fluoroquinolones as they become drugs of choice for this organism is also not known.

Slightly different recommendations have been published by others. Some have recommended ceftriaxone for intermediately resistant pneumococci if the MIC of
ceftriaxone is less than 2 pg/mL. This would be the recommendation for a patient with pneumococcal pneumonia and possible or documented meningitis. Others have
suggested that vancomycin and not fluoroquinolones be considered the initial drug of choice for highly resistant pneumococci in debilitated patients.

Immunization also becomes of increasing importance in the era of higher mortality from pneumococcal infection. The currently available pneumococcal vaccine
includes the major serotypes in which resistance has developed. Newer, more immunogenic vaccines will be used in children. These vaccines may decrease the



colonization rate in day care centers and decrease the spread of resistant organisms from children to adults.

Reynolds and others have recommended that the use of performed specific antibody be reevaluated for life-threatening pneumococcal infection in preparation for the
possibility of increasing antibiotic resistance. (S.L.B.)
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6. FEVER AND PLEURAL EFFUSIONS

Anatomy and Pathophysiology of the Pleural Space
Evaluation of Pleural Effusions
Biochemical Tests

Bacteriologic Studies

Tests of Occasional Value

Pleural Biopsy and/or Thoracoscopy

Types. of Pleural Effusion
Parapneumonic Effusion

Tuberculous Pleurisy

Pulmonary Infarction

latrogenic Pleural Effusions

Conclusions

Pleural effusions associated with fever constitute a common medical problem. The clinician must have a thorough understanding of the pathophysiology of pleural
effusions and a realistic approach to diagnosis and treatment if optimal treatment is to be provided.

Anatomy and Pathophysiology of the Pleural Space

The pleural space, truly a “potential space” formed at the interface of the parietal and visceral pleurae, acts as a lubricant and normally contains only 7 to 14 mL of
fluid. The area becomes a true space in disease states, when it may fill with air or fluid. Blood supply to the parietal pleura comes primarily from branches of the
intercostal and superior phrenic arteries, whereas the visceral pleura is supplied by both pulmonary and pericardiophrenic arteries. Venous drainage of the parietal
pleura is via the intercostal veins; the visceral pleura is drained primarily by pulmonary veins.

Pleural lymphatics, located in the connective tissues that underlie the mesothelial cells of the pleural surfaces, freely interconnect with those below the diaphragm.
Materials placed in subdiaphragmatic lymphatics drain into the intercostal and mediastinal nodes. Drainage is extremely important for removal of erythrocytes and
proteins from the pleural space. Gases and liquids are rapidly cleared from the pleural space. Particulate matter, including erythrocytes and proteins, is removed
primarily through the lymphatics. Normally, 250 to 500 mL of fluids and contained materials can be removed daily in this fashion. Pleural effusions develop when
discrepancies develop between the rates of production and absorption of fluid. Causes include disorders of hydrostatic or colloid oncotic pressure, lymphatics, and
capillary permeability.

Pleural fluid is normally sterile, but it easily supports growth of pathogens. This is in part related to the fluid basis of effusion, which allows extreme mobility of bacteria
and thus impairs early phagocytosis before the arrival of opsonins. Recently, reviews have documented the pathophysiology of empyema. The presence of bacteria
within pleural effusions initiates a variety of host responses that involve cytokines. If the response fails to inhibit bacterial growth, opsonins and complement become
deficient, and the fluid becomes hypoxic and acidic. The inflammatory process typical of empyema releases components capable of bacterial inhibition. In such a
state, bacterial reproduction slows and may be reduced to every 24 hours. This may explain in part why antibiotics need to be administered for prolonged periods in
patients treated for undrained empyema.

Evaluation of Pleural Effusions

History and physical examination provide important clues for both presence and etiology. Questions regarding the presence of pneumonia, subdiaphragmatic iliness,
or malignancy, and medicine use and epidemiology (e.qg., travel and tuberculosis exposure) are indicated. Specific risks for HIV infection should be assessed, as
recent literature has summarized some characteristic experiences with pleural effusions in this disease. Physical examination should be comprehensive. Patients
housed in adult critical care units are often identified to have pleural effusions. Most are small and need not be sampled unless infection or another specific diagnosis
is strongly suspected.

The chest roentgenogram is often insensitive (even with lateral decubitus views) until at least 500 mL of fluid is present. Ultrasonography may reveal as little as 5 to
50 mL, whereas computed tomography has the advantage of additionally revealing details of the pulmonary parenchyma and mediastinum and is better at
differentiating pleural thickening from fluid. Either study may be employed to guide thoracentesis in selected cases.

Thoracentesis is indicated to assess the cause of most effusions and provides a diagnosis in about 75% of cases. There are no absolute contraindications, although
bleeding tendencies, poor patient cooperation, and mechanical ventilation are considered relative contraindications. Well-documented congestive heart failure or
generalized anasarca may be managed without this study. Occasionally, because of small size or difficult location, thoracentesis employing either ultrasound or
computed tomographic guidance may be indicated. Recent prospective studies demonstrate that this procedure provides useful information more than 90% of the time
6-1 lists studies to be considered once fluid has been obtained.
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Table 6-1. Common tests useful in evaluating thoracentesis fluid

Biochemical Tests

Pleural effusions may be exudative or transudative. The latter type tends to be benign and occurs when mechanical factors alter pleural fluid formation or resorption.
Thus, the identification of transudative fluid generally truncates the evaluation. Patient position may modify fluid characteristics. An upright position may result in
documentation of exudates, whereas borderline transudates may have been noted while the patient is supine. Exudates result from inflammation or malignancy that
interferes with pleural surfaces or lymphatic drainage. Differentiation is important because of the broad types of iliness that fall into the two categories. Some
diagnostic categories may be either; significant diuresis may alter pleural fluid protein and lactate dehydrogenase (LDH) levels so that the fluid mimics exudate.
Simultaneous measurements of serum and pleural fluid LDH and protein content allow for more accurate assessment. A pleural fluid-to-serum LDH ratio above 0.6 or
protein ratio above 0.5, or a pleural fluid LDH level above 200 IU/L, generally documents an exudate. Virtually all exudates exhibit at least one of these
characteristics, and transudates typically lack all three. Pleural fluid cholesterol above 45 mg/dL appears specific for exudative effusion but may not be as sensitive as
the prior criteria. The combination of pleural fluid cholesterol above 45 mg/dL and LDH above 200 IU/L appears to be both highly sensitive and specific for exudate



and does not require simultaneous blood sampling.

Pleural fluid glucose levels below 40 mg/100 mL are generally seen in effusions caused by bacterial infection, tuberculosis, malignancy, or rheumatoid arthritis. The
value of low glucose levels lies more in documenting the need for further evaluation than in providing a specific diagnosis. Pleural fluid amylase levels are elevated in
pancreatitis and esophageal rupture, and with amylase-producing tumors. Amylase may be further divided into that of salivary or pancreatic origin. Markedly elevated
levels of pancreatic origin almost always result from pancreatitis and are usually associated with a pleural fluid-serum amylase ratio above 1. Esophageal rupture may
be suspected by the presence of amylase of salivary origin.

Pleural fluid pH is useful in defining parapneumonic effusions that must be treated by tube thoracostomy. Low pleural fluid pH values occur primarily in malignancy,
tuberculosis, and bacterial infections. Pleural fluid acidosis is defined by a pH below 7.3 or (if acidemia is present) by a value more than 0.15 below that of blood pH.
Some authors now recommend immediate chest tube drainage for parapneumonic effusions associated with pH below 7.1, glucose below 40 mg/dL, LDH above 1,000
IU/L, or evidence of loculation. Parapneumonic effusions with pH values above 7.1, especially if accompanied by glucose levels above 40 mg/100 mL, may be
successfully treated without tube placement. Repeated thoracentesis to document trends is recommended

Cell Type

Exudates often contain more than 1,000 cells per milliliter, but this parameter is not as useful as LDH and protein ratios for distinguishing between exudates and
transudates. An elevated percentage of polymorphonuclear leukocytes, seen primarily in bacterial infections, is also noted in pancreatitis, connective tissue disease,
and pulmonary infarction. Tuberculosis of short duration has been associated with this cell type as well. A predominance of lymphocytes is seen in more than 80% of
tuberculous and malignant pleural effusions. Tuberculosis is also associated with a relative absence of mesothelial cells in the differential count. Newer tests to define
lymphocyte type further may be important in defining the etiology of pleural effusions. As an example, recent studies have demonstrated elevated levels of helper T
cells in a patient with pleural effusion resulting from sarcoidosis.

Eosinophilic pleural effusions contain more than 10% eosinophils and may account for 2% to 9% of all pleural effusions. A recent investigation documented only
idiopathic cases and effusions following thoracic surgery as statistically correlated with eosinophilia, and survivorship was longer in patients with eosinophilic
effusions.

Erythrocytes are common but of uncertain importance. Historically, the presence of blood-tinged fluid was considered indicative of tuberculosis, pulmonary infarction,
or malignancy. However, less than 2 mL of blood per 1,000 mL of fluid in an effusion creates this appearance. An RBC level of more than 100,000/mL is generally
associated with malignancy, trauma, and pulmonary infarction.

Malignant cells should be sought in exudative effusions not otherwise diagnosed. Cytologic examination establishes a diagnosis in about 50% of malignant pleural
effusions. Fresh samples must be used, and several techniques may be necessary to demonstrate malignant cells.

Bacteriologic Studies

All pleural effusions should be analyzed by Gram's stain and aerobic and anaerobic culture. Although only 5% of bacterial pneumonias are complicated by infected
pleural fluid, laboratory information is valuable. Not all effusions need to be evaluated for tuberculosis or fungal infection. Smears for acid-fast bacilli (AFB) and fungal
smears and cultures should be obtained with lymphocytic exudative effusions or when the diagnosis of an exudate is elusive. Smears for AFB are positive in fewer
than 25% of cases and increase both patient and laboratory costs.

Tests of Occasional Value

Pleural effusions in systemic lupus erythematosus may be associated with antinuclear antibody titers above 1:160 and pleural fluid-to-serum antinuclear antibody
ratios of more than 1. Positive lupus erythematosus preparations are noted in at least 85% of cases. Determination of levels of both complement and rheumatoid
factor in pleural fluid may help diagnose rheumatoid arthritis. Measurement of adenine deaminase has become an effective means of diagnosing tuberculous pleural
effusion, and in the presence of a lymphocytic effusion, an elevation is virtually pathognomonic. Investigators have considered an elevation in pleural effusion to
levels above 45 to 55 U/L to be highly suggestive of tuberculosis.

Tests for the detection of bacterial antigens may document a bacterial etiology in the absence of viable organisms. Thus, partially treated infections may be diagnosed
despite negative results on cultures. Organisms detectable include Haemophilus influenzae type b, Streptococcus pneumoniae, and several types of Neisseria
meningitidis. Results with these techniques have been comparable to those of routine cultures. Other studies of occasional value include neutrophil elastase and

a,-proteinase inhibitor (malignancy) and flow cytometry with immunochemistry (malignancy).

Pleural Biopsy and/or Thoracoscopy

Thoracoscopy, often with pleural biopsy, should be performed in difficult cases of exudative pleural effusion. Thoracoscopy has become increasingly popular and now
can be performed under video guidance, which allows better visibility and fewer complications. Most authors will employ it if routine pleural biopsy findings are
nondiagnostic. A recent review demonstrated that more than 90% of cases of elusive exudative effusions can be diagnosed by the use of this procedure. It is
especially useful for finding nodular pleural lesions, which can then be sampled. Biopsy specimens should be submitted for bacteriology (aerobic/anaerobic,
mycobacteriology, and mycology) and histopathology.

Despite best efforts, for some patients (especially those with exudative pleural effusions), an etiologic diagnosis cannot be made. Most of these cases are benign and
remain undiagnosed. The mean time to resolution is 5 to 6 months; however, some cases relapse. Etiologies eventually discovered in a minority of these patients
include asbestosis, rheumatoid arthritis, congestive heart failure, cirrhosis, and adenocarcinoma.

Types of Pleural Effusion

Table 6-2. Common pleural effusions associated with fever

Parapneumonic Effusion

Parapneumonic effusion is that associated with pneumonia, lung abscess, or bronchiectasis. Between 30% and 70% are associated with positive results on pleural



fluid cultures. Regarding bacterial pneumonia, the likelihood of encountering parapneumonic effusions is as follows: Staphylococcus aureus, 75%; S. pneumoniae,
57%; viruses, 15% to 25%; H. influenzae, 50% to 75%; and Streptococcus pyogenes, 90%. The yield may be related to the duration of effusion, as organisms such as
S. pneumoniae may undergo autolysis. Mycoplasma pneumoniae may be associated with parapneumonic effusions in up to 20% of cases. The relative frequency with
Legionella species or gram-negative enteric bacilli remains unknown.

The management of parapneumonic effusions includes thoracentesis and antimicrobials. b-Lactams penetrate the pleural space well and achieve therapeutic levels
early in therapy. Levels of parenteral aminoglycosides are decreased in the face of empyema in comparison with other effusions. As mentioned earlier, characteristics
of the fluid help determine the need for tube or other forms of drainage.

Pleural Empyema

Pleural empyema is defined as pus in the pleural space and can be demonstrated only by direct sampling. Often, pH values below 7 and glucose levels under 40
mg/100 mL are observed. The presence of pleural empyema requires parenteral antimicrobials and definitive drainage. Although tube thoracostomy has been
traditionally employed, some persons may now benefit from thoracoscopy with repeated irrigations. Anaerobes may be noted in up to 40% of cases. Gram's stain,
culture, and other standard tests usually provide information sufficient to initiate therapy. Antimicrobial doses higher than those commonly used for uncomplicated
pneumonia are necessary to ensure adequate drug levels. Length of therapy is variable, but generally therapy should be continued until the patient is afebrile, the
peripheral WBC count approaches normal, and tube thoracostomy drainage is meager. If complicated pneumonia or lung abscess is simultaneously present,
prolonged therapy may be needed. Patients who fail to defervesce with appropriate antimicrobials and closed tube thoracostomy should be evaluated for loculated
pus. Either ultrasound or computed tomography can be used, and open surgical drainage or thoracoscopy may be indicated.

Tuberculous Pleurisy

Involvement of the pleural space occurs in about 4% of patients diagnosed with tuberculous and most commonly is noted as an early complication of primary disease.
Presentation may be acute and mimic bacterial pneumonia, or more chronic, in which case it is characterized by weight loss and anorexia. Approximately 75% to 80%
of patients with tuberculous pleurisy are febrile. Thirty percent have simultaneous pulmonary parenchymal involvement. For obscure reasons, pleural effusions most
commonly involve the right hemithorax and almost invariably are unilateral. Lymphocytes generally predominate; however, early in the course of disease
polymorphonuclear leukocytes may be noted. Glucose levels may be normal or low, and AFB smears are generally negative. Cultures of pleural effusion are positive
in about 50% of cases. Diagnosis should be suspected in lymphocyte-predominant exudative effusions, and pleural biopsy is generally the procedure of choice if the
AFB smear of fluid is initially negative. Recommendations are for submission of three biopsy specimens, as yield from a pleural fluid increases from about 70% to
above 90% with additional specimens. Adenosine deaminase has been recommended as a test for tuberculous pleurisy. In some hands, levels above 50 U/L were
more than 90% sensitive and specific for tuberculosis, whereas levels below 45 U/L were 100% specific and sensitive for alternative diagnoses. This test should be
performed when tuberculous pleurisy is suspected.

Pulmonary Infarction

Fever occurs in up to 68% of angiographically documented cases of pulmonary thromboembolic disease, may reach levels of 39°C, and can last for many days.
Observations suggesting pulmonary thromboembolic disease include (a) a history of embolic events, (b) fever, and (c) phlebitis. Pleural fluid evaluation is often
nondiagnostic. In 33% of cases, fluid is transudative and contains fewer than 10,000 RBCs per milliliter. RBC counts above 100,000/mL suggest this diagnosis if
trauma and malignancy can be excluded. WBC counts can reach 70,000/mL. Early on, polymorphonuclear leukocytes predominate, and lymphocytes are noted after
several days.

latrogenic Pleural Effusions

Causes of iatrogenic pleural effusions include drugs (e.g., heparin, hydralazine, sulfa drugs, nitrofurantoin, albumin, ionic contrast dye) and procedures (e.g.,
sclerotherapy, surgery, misadventures with central intravascular lines, and peritoneal dialysis). All can be associated with fever. The diagnostic approach is similar to
that with other effusions, and discontinuation of an offending medication often results in clinical improvement.

Conclusions

Pleural effusions associated with fever are a common problem and may have many causes. The physician should have a working knowledge of the mechanisms
involved in the formation of fluid and be comfortable using tests available for diagnosis. In selected situations, small effusions that have been incidentally identified
may be observed. When pleural fluid has been sampled, hematologic, chemical, and microbiologic studies generally provide a diagnosis. Occasionally, cases prove
more frustrating, and biopsy or other analyses may be indicated. The cause of the effusion may remain elusive on occasion, and repeated assessments may be
necessary. Fortunately, many cases of chronic exudative undiagnosed effusion appear to be benign. (R.B.B.)

Bibliography

Bartter T, et al. The evaluation of pleural effusion. Chest 1994; 106:1209-1214.
The authors present an excellent review of the roles of imaging, thoracentesis, and other studies in the evaluation of pleural effusions. They also provide a good framework for differentiating exudates
from transudates and for the management of exudative pleural effusions.

Black LF. The pleural space and pleural fluid. Mayo Clin Proc 1972;47:493-506.
This article, now more than two decades old, is a superb review of the anatomy and physiology of the pleural space. Although somewhat technical, it provides an excellent basis for the understanding
of pleural disease.

Bryant RE, Salmon CJ. Pleural empyema. Clin Infect Dis 1996;22:747—-764.

This article is an excellent in-depth review of the history, pathophysiology, anatomy, diagnosis, and management of pleural empyema. It contains contemporary information about the role of intrapleural
thrombolysis and video-assisted thoracoscopy. Recommendations regarding antibiotic therapy are basic and do not really address the role of newer agents, which may have a role for prolonged oral
therapy in selected cases.

Collins TR, Sahn SA. Thoracentesis: clinical value, complications, technical problems, and patient experience. Chest 1987;91:817-822.
Eighty-nine patients undergoing 129 consecutive thoracenteses were evaluated. Ninety-two percent of procedures provided useful information. Twenty percent of procedures were associated with
complications that included pneumothorax and cough. Subjective patient discomfort was seen in more than 20% of cases, and technical problems were encountered in more than 20% of cases.

Ferrer SJ. Pleural tuberculosis: incidence, pathogenesis, diagnosis and treatment. Opin Pulmon Med 1996;2:327-334.
The author presents an excellent overview of issues related to pleural tuberculosis and deals with the issue in patients with HIV/AIDS as well. Therapy is primarily with antituberculous agents, with very
limited roles for either corticosteroids or repeated thoracenteses.

Ferrer JS, et al. Evolution of idiopathic pleural effusion. Chest 1996;109:1508-1513.

This report of 40 patients followed for as much as 10 years demonstrates that many patients with exudative pleural effusions and no specific diagnosis did well. Mean time to resolution was less than 6
months, and the course of most patients was benign. One of the entry criteria for this study was an adenosine deaminase level below 43 IU/L, which in the opinion of the authors was valuable for ruling
out pleural tuberculosis. Despite long-term follow-up, in 80% a diagnosis was never obtained; most of the remainder had nonmalignant conditions.

Harris RJ, et al. The diagnostic and therapeutic utility of thoracoscopy. Chest 1995;108:828—-841.

An excellent review of the historical and current uses of thoracoscopy as a modality for diagnosing and treating pleural disease. This technique is actually not new, but it has undergone a renaissance
in part because of the addition of video assistance, which allows easier imaging of the pleural space. The use of this technique needs to be studied better in controlled trials so that overuse will be
avoided. However, it does appear to be extremely valuable as a tool to recognize specific intrapleural lesions.

Henschke Cl, et al. Pleural effusions: pathogenesis, radiographic evaluation, and therapy. J Thorac Imaging 1989;4:49-60.

This excellent overview of the radiographic evaluation of pleural effusions describes clinical conditions that mimic effusions, difficulties with loculated collections, and clues to the presence of empyema.
The roles of ultrasound, computed tomography, and magnetic resonance imaging are also discussed. The latter modalities are useful in distinguishing pleural from parenchymal disease, and magnetic
resonance imaging may prove beneficial in distinguishing etiologies of effusions.

Leslie WK, Kinasewitz GT. Clinical characteristics of the patient with nonspecific pleuritis. Chest 1988;94:603-608.
This retrospective analysis of 119 patients who underwent pleural biopsy identifies variables associated with malignant or granulomatous disease. Patients with a diagnosis of nonspecific pleuritis can
be managed conservatively if weight loss, a positive tuberculin test result, lymphocytosis above 95%, and a fluid level above half of the hemithorax are not demonstrated.



Light RW, et al. Parapneumonic effusions. Am J Med 1980;69:507-512.
The authors prospectively assessed 90 patients with parapneumonic effusion. A glucose level below 40 mg/100 mL or a pH below 7 predicted complicated effusions and indicated the need for tube
thoracostomy. Patients with a pH above 7.2 and a pleural fluid LDH level below 1,000 mg/100 mL only rarely have a complicated course.

Mattison LE, et al. Pleural effusions in the medical ICU: prevalence, causes, and clinical implications. Chest 1997;111: 1018-1023.

The investigators assessed 100 patients admitted to a medical ICU. Of these, 62% were documented to have pleural effusions; about two thirds of these were present on admission. Most were small
and of no clinical significance. Most were present on chest roentgenograms. If not clinically suspected to be infected, the authors feel that most of these can be observed prospectively without
thoracentesis.

Poe RH, et al. Utility of pleural fluid analysis in predicting tube thoracostomy/decortication in parapneumonic effusions. Chest 1991;100:963-967.

The authors retrospectively evaluated 133 patients at three hospitals who underwent thoracentesis. Assessment included laboratory data from effusions and ultimate need for surgical drainage or
decortication. They concluded that Light's standard criteria for drainage (purulence, glucose <40 mg/100 mL, LDH >1,000 IU/L, pH <7) are specific but not sensitive in predicting the need for eventual
chest tube drainage and decortication. Patients who do not meet the criteria must still be carefully followed.

Rubins JB, Rubins HB. Etiology and prognostic significance of eosinophilic pleural effusions. Chest 1996;110:1271-1274.

This is an interesting brief report of more than 470 patients with pleural effusions, of which almost 10% were eosinophilic. The authors conclude that the only statistical significance of eosinophilia in
pleural effusions was either after thoracic surgery or in idiopathic cases. No correlations with malignancy were noted, and eosinophilic effusions generally resulted in more prolonged survival than
others.

Sahn SA. The differential diagnosis of pleural effusions. West J Med 1982;13:99-108.
This excellent basic article by one of the giants in the field of pleural effusion reviews physiology, thoracentesis, and analysis of pleural effusion. Charts are provided to distinguish among causes of
pleural effusion based on laboratory characteristics.

Trejo O, et al. Pleural effusion in patients infected with the human immunodeficiency virus. Eur J Clin Microbiol Infect Dis 1997;16:807-815.

A cohort of HIV-positive patients with pleural effusions was compared with a similar number of patients without HIV infection but with documented pleural effusion—either parapneumonic effusion or
tuberculosis. Most HIV-positive persons were intravenous drug users, and this population had a high incidence of infection as a cause of the effusion. Tests demonstrated similar results between the
two groups for a given diagnosis.



7. PNEUMONIA IN THE INTENSIVE CARE UNIT

Pathogenesis
Microbiology

Diagnosis
Treatment

Pneumonia is the leading cause of death from nosocomial infection in the United States. The incidence of nosocomial pneumonia in community hospitals and general
medicine wards is about 10 cases per 1,000 admissions but is 10- to 20-fold higher in the ICU. The overall mortality rate of pneumonia in the ICU in one study was
50%. Factors such as ventilator-associated pneumonia and development of adult respiratory distress syndrome significantly worsen the prognosis.

Pathogenesis

In the normal host, various defense mechanisms, such as filtration of inspired air by the upper respiratory tract, intact cough reflex, secretion of mucus in the
tracheobronchial tree, intact humoral immunity, and pulmonary macrophage clearing of bacteria, keep the lower respiratory tract sterile. When these defenses break
down or are overwhelmed by a large inoculum of a virulent organism, pneumonia can occur. Compromise of host defenses is common in the typical ICU patient, who
is often debilitated or traumatized. Indeed, stroke, seizure, and drug intoxication (common ICU admitting diagnoses) compromise epiglottic closure and cough,
resulting in aspiration of oropharyngeal bacteria. Endotracheal intubation or tracheostomy bypasses upper respiratory filtration defenses. The duration of
endotracheal intubation is also important as a risk factor in nosocomial pneumonia, having an estimated additive risk of 1% for each day of mechanical ventilation.
Impaired pulmonary macrophage function occurs in hypoxemia, uremia, malnutrition, and heart failure. One study also implicates nasogastric tubes, upper abdominal
and thoracic surgery, and bronchoscopy as independent risk factors.

In the ICU, bacteria may gain access to the lung by one of these mechanisms: (a) hematogenous spread (e.g., Staphylococcus aureus may cause pneumonia when
an infected intravenous line results in bacteremia and pulmonary seeding); (b) aerosolization, as may occur during respiratory therapy, particularly with reservoir
nebulizers (e.g., Pseudomonas aeruginosa pneumonia); and (c) aspiration of endogenous bacteria colonizing the oropharynx.

Microbiology

Whereas pneumonia acquired in the community is typically caused by pathogens such as Streptococcus pneumoniae, Haemophilus influenzae, Moraxella
(Branhamella) catarrhalis, Legionella pneumophila, and Mycoplasma pneumoniae, pathogens causing pneumonia in the ICU are somewhat different. Most
nosocomial, and particularly ICU-acquired, pneumonia is caused by gram-negative bacilli or S. aureus. These bacteria can be found colonizing the oropharynx of
most ICU patients, and the prevalence of gram-negative colonization increases with severity of illness. Factors that have been shown to increase colonization include
coma, hypotension, acidosis, azotemia, and endotracheal intubation.

The spectrum of microorganisms known to cause nosocomial pneumonia has increased rapidly to include several low-virulence organisms, such as Staphylococcus
epidermidis, Corynebacterium, nontypeable H. influenzae, and M. catarrhalis. However, the etiologic agents responsible for pneumonia in the ICU have remained
predominantly P. aeruginosa and other gram-negative bacilli, such as Klebsiella, Enterobacter, Escherichia coli, Proteus, and Serratia, with S. aureus a close second.

Table 7-1. Frequency of etiologic agents in ICU pneumonia

There are some pathogens and circumstances worth special mention. S. pneumoniae, the common community-acquired pathogen, is known to cause pneumonia in
the ICU occasionally, and superinfection with gram-negative bacilli is not uncommon. Severe community-acquired pneumococcal pneumonia may frequently result in
ICU admission, particularly if the organism is penicillin-resistant and inappropriate therapy has been started. S. pneumoniae is by far the most common organism to
cause severe, life-threatening pneumonia in elderly patients. Other streptococci, particularly group A and group B b-hemolytic streptococci, as well as enterococci
(group D streptococci), can cause pneumonia in the ICU. Predisposing factors for these pathogens include preceding viral infections, coinfection with S. aureus, and
previous treatment with broad-spectrum antimicrobials. H. influenzae, usually nontypeable, is an important respiratory pathogen in patients with chronic obstructive
pulmonary disease and can lead to bronchopneumonia causing respiratory failure. M. catarrhalis, now clearly recognized as an important respiratory pathogen, also
tends to occur in those with underlying lung disease, many of whom are receiving corticosteroids. Legionella species have also been implicated in hospital- and
ICU-acquired pneumonia; spread of L. pneumophila by aerosol from hospital cooling or hot water systems can potentially make this a serious consideration, especially
when sputum Gram's stain and culture are unrevealing.

Hantavirus is an additional cause of life-threatening pneumonia, first described in 1993 when an outbreak was reported in New Mexico. Hantavirus pulmonary
syndrome is characterized by a flulike iliness followed by noncardiogenic pulmonary edema. Symptoms of fever, myalgia, nausea, and diarrhea are accompanied by
tachycardia, tachypnea, and hypotension.

Finally, the nonbacterial opportunistic pathogens such as Candida albicans, Pneumocystis carinii, Aspergillus, Phycomycetes, herpes simplex virus, cytomegalovirus,
and varicella-zoster virus occur in a selected population of patients (i.e., the immunosuppressed) and have been associated with poor outcome.

Complications

Pneumonia, especially in the debilitated, critically ill patient, can be complicated by several life-threatening conditions. For instance, when a response to appropriate
antimicrobial therapy cannot be obtained, empyema should be considered. When pleural fluid is noted on physical examination or chest x-ray films in the patient with
pneumonia, thoracentesis is necessary to rule out infection of the pleural space. Patients with a pleural fluid pH of 7 or less, a glucose level below 40 mg/dL, or gross
pus in the pleural space usually require chest tube placement. The organism most prone to cause pleural space infection is S. aureus. However, gram-negative
bacilli, anaerobes, H. influenzae, S. pneumoniae, and b-hemolytic streptococci can all produce empyema. Purulent pericarditis, a common complication of
pneumococcal pneumonia in the era before antimicrobial therapy, is now rarely seen as a complication of pneumonia. When encountered, purulent pericarditis is most
likely to be associated with S. aureus or gram-negative bacilli and to occur in the critically ill patient, particularly after thoracic surgery. The diagnosis of purulent
pericarditis should be considered in the pneumonia patient who has not responded to antimicrobial therapy and has signs of an expanding cardiac silhouette or
cardiac tamponade, atrial arrhythmias, and chest pain. Echocardiography will demonstrate pericardial fluid, and prompt drainage is almost always required.



An equally important complication of pneumonia in the ICU is meningitis. In patients with pneumonia, abnormal mental status or coma is sometimes attributed to
hypoxia or sepsis, and central nervous system infection is not considered. Lumbar puncture must be performed in the patient with pneumonia who is comatose or
shows a rapid change in mental status, even if meningeal signs are absent. Initial treatment with vancomycin and ceftriaxone is required if resistant pneumococci are
suspected.

Superinfection is likely to occur in ICU patients being treated for pneumonia, especially those on broad-coverage antimicrobials. When an ICU patient deteriorates
after initial improvement or becomes febrile, or if a new pulmonary infiltrate develops, one must consider the possibility of pneumonia with a secondary organism.

Diagnosis

The diagnosis of pneumonia in the ICU should be entertained in the patient who has (a) a new or progressive asymptomatic infiltrate, (b) fever, (c) leukocytosis or
leukopenia, and (d) purulent tracheal secretions. However, nosocomial pneumonia may be a subtle iliness, and the usual clinical criteria for the diagnosis may lead to
false-negative rates as high as 66%. The explanation for such potential misdiagnosis includes confusion of atelectasis and pulmonary edema with infectious infiltrate
on chest x-ray films, lack of febrile response to infection from the critically ill (especially the elderly), inability to mount an effective WBC response, and poor-quality
sputum samples.

The most convincing argument for accurate diagnosis before treatment is the potential for development of superinfection and increased mortality with
antimicrobial-resistant organisms. Furthermore, empiric antimicrobial treatment compromises efforts to document infection and recover a causative organism. Also,
there is a risk for drug reactions, drug-drug interactions, and Clostridium difficile infection, which can lead to increased morbidity and mortality. Finally, treating all
suspected cases of pneumonia in the ICU with a long course of empiric antimicrobials is an unnecessary and inefficient use of financial resources. Streamlining
antibiotic therapy—that is, the practice of converting a broad-spectrum regimen to a more specific regimen on the second or third day of therapy—can help reduce the
risk for superinfection and emergence of resistance.

When pneumonia is suspected in the ICU, the physician's quest to obtain a “good” sputum sample (i.e., one with <10 epithelial cells and >25 WBCs per high-power
field) should be relentless. Sputum examined by Gram's stain for bacteria, potassium hydrox-ide for fungi, Ziehl-Neelsen stain for acid-fast bacilli, and, when
appropriate, silver methenamine stain for P. carinii may be all that is needed, along with culture results to establish the cause of pneumonia. Often, sputum cannot be
expectorated by the critically ill patient because of extreme weakness, poor cough, the presence of an endotracheal or tracheostomy tube, or unresponsiveness.
Thus, the nasotracheal suction catheter is often used to obtain a sputum sample. When introduced through an endotracheal tube, the aspiration catheter is capable of
obtaining samples representative of true lower respiratory secretion. Often, the critically ill patient cannot tolerate deep suctioning (e.g., because of face or head
trauma or induction of oxygen desaturation), and a more invasive technique for obtaining a sample of lower respiratory tract secretion is needed. Transtracheal
aspiration is rarely used today because the procedure is not commonly taught, and it is risky when performed by an unskilled operator. Furthermore, the procedure
cannot be carried out in an intubated patient.

Percutaneous needle aspiration can be accurate in the diagnosis of a peripheral cavitary lesion or an anaerobic lung abscess. However, it provides a small inoculum
of a small sampling area (and is thus prone to yield a high false-negative rate), is contraindicated in the mechanically ventilated patient, and has a high rate of
complications, such as pneumothorax and hemorrhage.

Bronchial washings have been of little use in the diagnosis of pneumonia in the ICU. Transbronchial biopsy is helpful in the diagnosis of a central mass lesion, but its
diagnostic utility is unproved with pneumonic infiltrates, and it also is associated with the problems of limited sample area and risk for pneumothorax. Bronchoalveolar
lavage of samples of more than 1 million alveoli has been shown to be safe and is the method of choice at many institutions. Although some investigators believe that
the rate of contamination of bronchoalveolar lavage cultures with colonizing bacteria is high, bronchoalveolar lavage sampling is attractive because it is easily
performed at bedside, allows immediate results (Gram's stain and cell count), and has a low element of risk (only a rare episode of hemoptysis or pneumothorax).
Protected specimen bronchoscopy (protected brush) allows collection of lower respiratory specimens protected from contamination by secretions that may pool on the
outside of the bronchoscope. With much lower cutoffs for the number of colony-forming units per milliliter to indicate infection (10 3 for protected brush versus 10° for
expectorated sputum), excellent results can be obtained with essentially no false-negatives, suggesting a very high sensitivity. Disadvantages to the use of protected
specimen bronchoscopy include reduced accuracy after prior use of antimicrobials, delay before obtaining culture results, concern that protected specimen
bronchoscopy samples only a small area of lung, cost, and concern that many centers are not yet equipped to perform these procedures. In general, the role of
bronchoscopy in the diagnosis of pneumonia in the ICU patient remains controversial among pulmonologists.

Finally, open lung biopsy, the most invasive procedure, has long been regarded as the gold standard in the diagnosis of pneumonia. Open lung biopsy has been
found to have 97% accuracy and a complication rate of 9.6%. Furthermore, the results frequently lead to antimicrobial changes. Despite the accuracy of this
procedure, it cannot be performed quickly and easily in most patients (especially ventilated ICU patients), and the complication rate of 10% is too high to justify its use
on a routine basis. Open lung biopsy should be reserved for patients in whom other methods of specimen recovery have failed.

Treatment

Supportive measures in the treatment of pneumonia in the ICU include physiotherapy and postural drainage, percussion, and tracheal suctioning to mobilize purulent
secretions. These measures may improve gas exchange in the patient with thick, copious secretions. Other supportive measures include intermittent positive pressure
breathing, supplemental oxygen therapy, adequate analgesics, and antipyretics. Intermittent positive pressure breathing is used to increase lung inflation in many
types of lung disease, including pneumonia. However, its utility in pneumonia is unproved, and its routine use is not recommended in the treatment of pneumonia.
Oxygen therapy is critical in patients with pneumonia and documented hypoxemia. Indiscriminate use of oxygen and oxygen toxicity must be avoided. Codeine or
parenteral meperidine for analgesia is sometimes needed to allow deeper breathing and coughing. Finally, if antipyretics are used, they should be given around the
clock; sporadic use can increase the patient's discomfort by causing periods of heavy sweating.

The first step in choosing an antimicrobial agent is to obtain a thorough history and physical examination in conjunction with a Gram's-stained smear of respiratory
secretions. In patients ill enough to require ICU admission, bronchoscopy or protected brush is often necessary to determine an etiologic agent. If a good
expectorated sputum sample can be obtained and a presumptive diagnosis made on the basis of a Gram's-stained smear, further diagnostic study is usually not
pursued. The treatment of gram-negative pneumonia depends in part on the antimicrobial sensitivity patterns of a particular hospital. Treatment of gram-negative
bacillary pneumonia in the extremely ill patient requires initial antipseudomonal coverage. Ticarcillin or piperacillin plus an aminoglycoside is the commonly used
regimen for the ICU patient. Ceftazidime, cefepime, aztreonam, and imipenem plus cilastatin have been used successfully as monotherapy, again depending on
known susceptibility patterns. When staphylococci are suspected in a Gram's-stained smear, the incidence of methicillin-resistant staphylococci becomes a critical
issue. Suspicion of methicillin-resistant staphylococci requires initial therapy with vancomycin. When H. influenzae or M. catarrhalis is suspected, initial therapy with a
second- or third-generation cephalosporin is begun. When sputum reveals an abundance of polymorphonuclear leukocytes but no staining organisms, Legionella
must be considered and initial therapy with erythromycin begun.

Recently, the Infectious Disease Society of America published guidelines for the treatment of community-acquired pneumonia. For treatment of the patient
hospitalized in an ICU, the panel recommended erythromycin, azithromycin, or a fluoroquinolone plus cefotaxime, ceftriaxone, or a b-lactamase inhibitor.



Table 7-2. Drug regimens of choice for etiologic agents in pneumonia
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8. COMMUNITY-ACQUIRED PNEUMONIA IN THE GERIATRIC PATIENT

Most elderly patients in whom community-acquired pneumonia (CAP) develops have an identifiable risk factor. Predisposing factors include chronic obstructive lung
disease, lung cancer, alcoholism, influenza, congestive heart failure, multiple myeloma, chronic lymphocytic leukemia, esophageal disease, neurologic disorders that
predisposing illnesses and specific organisms that cause CAP in geriatric patients. Streptococcus pneumoniae is the most common bacterial pathogen. Mycobacteria
often causes a chronic clinical disorder, unassociated with fever or night sweats, that resembles a pulmonary neoplasm. Mycoplasma pneumoniae is a rare cause of
CAP in elderly patients, but polymicrobic infections, Chlamydia pneumoniae pneumonia, and respiratory syncytial virus pneumonia may be more common than initially
believed. Legionella pneumonia very rarely is mild enough to permit management in the outpatient setting.

arirre b e

Table 8-1. Microbiologic associations

Manifestations of CAP in elderly patients are variable, ranging from septic shock or adult respiratory distress syndrome to altered mental status (acute confusion or a
deterioration from baseline) with cough. Cough occurs more commonly than dyspnea. Some, although not all, patients experience pleuritic pain, sputum production,
and fever.

A technically good chest x-ray film, even if the patient is dehydrated, should reveal an infiltrate. Rare exceptions include Pneumocystis carinii pneumonia in the
HIV-infected patient and tuberculosis. A number of disorders can produce similar clinical and radiologic abnormalities and resemble pneumonia. The list includes both
infectious (bronchitis) and noninfectious [heart failure, pulmonary embolism, lung cancer, aspiration of gastric contents, and BOOP (bronchiolitis obliterans—organizing
pneumonia)] disorders. Rarely, pneumonia can be the initial manifestation of lung cancer.

Many elderly patients with pneumonia can be effectively treated without hospitalization. Hospitalization would be indicated for the patient who is immunocompromised
(by disease or treatment) or disoriented, or who has concomitant unstable medical disorder(s), an obstructive neoplasm, or infection beyond the lung (concomitant
empyema, meningitis, endocarditis, pericarditis, septic arthritis). Patients should also be admitted to the hospital when they are noncompliant or have an inadequate
support system, the disease is caused by a bacterium other than S. pneumoniae, Haemophilus influenzae, or Branhamella (Moraxella) catarrhalis, or there is a need
for immediate intervention (as in shock, respiratory failure, electrolyte abnormalities, or failure of initial outpatient treatment). This listing is not complete, however, and
additional social, ethical, economic, and medical considerations can influence the decision for hospitalization.

Candidates for admission to the ICU include patients who require mechanical ventilation or who have a respiratory rate greater than 30 breaths per minute, multiple
lobe involvement, shock that fails to respond to intravenous fluid challenge, or concomitant life-endangering events (myocardial ischemia, meningitis).

The hospitalized patient merits a CBC count, arterial blood gas analysis, electrocardiogram, tests for renal and hepatic function, and measurement of serum
electrolytes (including calcium, phosphate, and magnesium). Hypokalemia and hypomagnesemia can precipitate digitalis-related arrhythmias. Hypophosphatemia
impairs the contractile properties of the diaphragm during acute respiratory failure, and hypocalcemia, which can occur during gram-negative infections, impairs
cardiac contractility, causing arrhythmias and contributing to hypotension.

Although its value is debated, | feel that a properly performed and interpreted Gram's stain of valid expectorated sputum is a useful guide to direct initial antibiotic
selection, and that blood cultures should be obtained before antibiotic treatment is begun. Additional laboratory studies that on occasion provide invaluable
microbiologic information include the following: sputum culture, acid-fast bacilli stain/culture, urine Legionella antigen testing, and analysis of pleural fluid.

Fiberoptic bronchoscopy is usually reserved for patients who are immunocompromised and critically ill and for those who have a nonresolving pneumonia.
Bronchoscopy can be useful to identify endobronchial pathology (tumors, foreign bodies), polymicrobic infections, and unusual or drug-resistant organisms.

Computed tomography of the lungs is particularly useful when the plain film shows a questionable finding or an obstructive mass, when there is a need to differentiate
between a parenchymal lung abscess and empyema, and when interventional diagnostic and therapeutic procedures, such as guided transthoracic biopsy, aspiration,
or drainage, are indicated.

Therapy consists of antibiotic treatment, adequate oxygenation, fluid/electrolyte administration, patient positioning, nutritional support, drainage of empyema, and, in
the case of patients who will experience prolonged inactivity, prophylaxis for deep venous thrombosis. Patients who experience delirium should be assessed for
meningitis, hypoxemia, hypoglycemia, and overmedication. Ancillary treatments that have not proved efficacious include vigorous hydration, postural drainage (in the
absence of a lung abscess), and administration of an antipyretic.

Guidelines for the initial empiric administration of an antibiotic to the nonimmunocompromised elderly patient have been published. Selection of an empiric antibiotic
would take into account the following: drug allergy history, occupational/ exposure history, renal function, immune status, the probable organism, and the potential for
drug-drug interaction. For a patient who is not penicillin-allergic and does not meet the criteria for management in the medical ICU, ceftriaxone would be an
appropriate selection. For a patient who merited admission to an ICU, | would consider prescribing levofloxacin, as this fluoroquinolone has demonstrated efficacy in
patients with pneumonia caused by the traditional bacterial pathogens, and also in patients infected with Legionella species and Staphylococcus aureus. The
antimicrobial should be administered as soon as possible.

When a patient fails to respond to therapy, the clinician should consider the following reasons: The disease is of noninfectious origin; the infection is caused by an
unusual organism or is polymicrobic; the respiratory pathogen is resistant to the antibiotic selected; unrecognized/undrained empyema is present; an endobronchial
lesion is present; host defenses are deficient, or the cardiovascular system is deteriorating concomitantly (arrhythmia, congestive heart failure, or compromised
cardiac blood flow). In the case of an outpatient receiving an oral antibiotic, an additional consideration of drug failure is lack of compliance.

Selected hospitalized elderly patients are candidates for oral antibiotic treatment after 72 hours of intravenous therapy. Candidates for this “switch” (“step-down,”
“follow-on,” “sequential”) therapy must be immunocompetent and clinically improving, have no impairment of absorption of oral medication, and have an appropriate
support system on discharge. Appropriate drugs for switch therapy include amoxicillin-clavulanate, doxycycline, trimethoprim-sulfamethoxazole, cefuroxime, and
levofloxacin, as they are well absorbed, have excellent bioavailability, and provide therapeutic tissue concentrations that inhibit the majority of strains of the two
traditional bacterial respiratory pathogens, S. pneumoniae and H. influenzae.



Some measures that appear to enhance drug compliance among geriatric patients include the following: oral and written instructions, the establishment of a daily
routine for taking the medication, a simplified medication program, and assistance from family and friends. Patient compliance is also enhanced when oral antibiotic
treatment is prescribed no more frequently than twice a day.

The optimum treatment duration for geriatric patients with uncomplicated CAP caused by S. pneumoniae or H. influenzae has never been firmly established. There
are data to indicate, however, that a 7- to 10-day treatment course is appropriate. Recovery of premorbid physical health often exceeds 30 days, and complete
radiographic resolution often takes 3 to 4 months after the onset of antimicrobial therapy. Malignancy and neurologic disease are associated with a high risk for death
within 30 days of the recognition and management of pneumonia. (R.A.G.)
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9. DISEASE CAUSED BY LEGIONELLA PNEUMOPHILA AND CHLAMYDIA PNEUMONIAE

Legionnella
Chlamydia pneumoniae

Legionnella

An unrecognized bacterial genus until 1977, Legionella was isolated by the Centers for Disease Control during the investigation of an explosive outbreak of
pneumonia among American Legion conventioneers in Philadelphia. More than 25 species of Legionella have subsequently been isolated, and 14 serotypes of
Legionella pneumophila have been identified. About 90% of human infections are caused by L. pneumophila; other species recovered from patients include L.
micdadei, L. bozemanii, L. dumoffii, L. gormanii, and L. feeleii. Legionella is usually associated with community-acquired and nosocomial pneumonia; however,
members of this genus have been recovered from a variety of extrapulmonary infections.

L. pneumophila, the etiologic agent of Legionnaires' disease, can be isolated from water found in nature (e.g., lakes, creeks), heat-exchange units (e.g., cooling
towers), and domestic supplies (e.g., taps, showers), and most epidemics of Legionnaires' disease have been traced to contaminated water from one of these
sources. On the basis of the epidemiologic observations, investigators have assumed that Legionnaires' disease develops after a person inhales aerosols containing
the organism; however, contemporary studies have suggested that aspiration may play a prominent role in the pathogenesis of the infection. Person-to-person
transmission has not been documented.

A facultative, intracellular pathogen, L. pneumophila is capable of persisting and multiplying within pulmonary alveolar macrophages. Thus, an intact cellular immune
system is essential for preventing and controlling infection by the organism. Not surprisingly, many patients who experience Legionnaires' disease are
immunosuppressed. Optimal antimicrobial treatment includes drugs that penetrate macrophages (macrolides, rifampin, fluoroquinolones), and relapses have occurred
following short courses of therapy.

The risk for Legionnaires' disease is increased in men, persons over the age of 50 years (mean age, 56 years), and smokers. Risk is also increased among patients
who receive corticosteroids or cytotoxic agents, who are alcoholic, or who have diabetes mellitus, cancer, chronic obstructive pulmonary disease, or renal failure
requiring dialysis or transplantation. Case-control studies have also found a significant association between Legionnaires' disease and the occupation of construction
worker, the presence of excavation sites near the home, and a history of travel within the preceding 2 weeks.

The onset of Legionnaires' disease is typically abrupt. The initial symptoms are usually nonspecific and include fever, anorexia, malaise, myalgias, and headache.
Recurrent chills or rigors are experienced by most patients. The fever may increase in a stepwise fashion, and temperatures above 40°C are seen in more than half of
cases. Pulmonary symptoms appear 2 to 3 days after the onset of illness, and they may progress within a few hours to include dyspnea and cyanosis. The cough is
initially dry but becomes productive of nonpurulent secretions and, subsequently, frankly purulent sputum; hemoptysis occurs in up to one third of cases. Chest pain,
which is usually pleuritic, is common. Diarrhea, which consists of the passage of three to four loose or watery stools daily, occurs in about one half of all cases, and
this symptom may precede or follow the respiratory complaints.

The physical examination typically reveals an acutely ill patient with tachypnea and an unremitting fever above 38.4°C; a relative bradycardia is found in two thirds of
patients. Auscultation of the chest reveals moist crackles and rhonchi; evidence of consolidation or a pleural effusion may appear later in the course. An abnormal
neurologic evaluation is recorded in up to one third of patients; changes in mental status include emotional lability, confusion, delirium, hallucinations, lethargy, and
stupor. The neurologic examination may also reveal fine or coarse tremors, hyperactive reflexes, and signs of cerebellar dysfunction, such as dysarthria or ataxia.

A total WBC count of more than 10,000/mm? is found in three fourths of patients, and immature granulocytes are common; however, the leukocyte count rarely
exceeds 20,000/mm?. Thrombocytopenia and disseminated intravascular coagulation occur infrequently. The urinalysis may demonstrate proteinuria or hematuria.
Evidence of acute renal failure may be present; the kidney dysfunction is usually a consequence of shock, disseminated intravascular coagulation, immune complex
glomerulonephritis, interstitial nephritis, hemoglobinuria, or myoglobinuria. A number of nonspecific biochemical abnormalities have been noted in patients with
Legionnaires' disease, including modest elevations in bilirubin and hepatic enzymes, hypoalbuminemia, hypophosphatemia, and hyponatremia. Cerebrospinal fluid is
almost always normal. The initial chest radiograph characteristically reveals a patchy, unilobar infiltrate; any area of the lungs may be involved, although lower lobe
disease is most common. The pulmonary infiltrate usually progresses to complete consolidation, and occasionally cavitation may occur; patients who are receiving
corticosteroids are at greater risk for development of a lung abscess. The pulmonary process can spread to involve adjacent lobes or the opposite lung. Pleural
effusions are typically small.

A number of laboratory methods are available for diagnosing Legionnaires' disease. A serologic assay, the indirect fluorescent antibody (IFA) test, represents the
most commonly employed diagnostic procedure. A fourfold increase in IFA titer to at least 1:128 between acute and convalescent phases of the disease is considered
confirmatory. Unfortunately, an interval of 6 to 8 weeks is often required to detect a diagnostic rise in IFA titers. A single acute-phase IFA titer of 1:256 or above in a
patient with an illness compatible with Legionnaires' disease has been believed to represent strong presumptive evidence of the infection; however, recent studies
have cast doubt on the predictive value of a single antibody titer in the patient with sporadic legionellosis. The urinary antigen assay has become commercially
available; this technique is 80% to 90% sensitive in patients infected with L. pneumophila serogroup 1, which is responsible for about 80% of the sporadic cases of
Legionnaires' disease. Direct fluorescent antibody (DFA) staining is a rapid means of diagnosing the disease. This technique can be used to examine expectorated
sputum, transtracheal aspirates, pleural fluid, and lung or extrapulmonary tissues for the presence of L. pneumophila. In laboratories with extensive experience with
the procedure, DFA staining of sputum is about 70% sensitive and 95% specific. The existence of multiple serogroups of L. pneumophila contributes to the difficulty of
DFA staining. L. pneumophila can be recovered from primary cultures of sputum, pleural fluid, blood, lung biopsy specimens, and other clinical material. Special
media, such as buffered charcoal yeast extract agar and biphasic blood culture broth, are required for isolation. It usually requires 3 to 7 days to detect the growth of
L. pneumophila. Occasionally, Legionella organisms can be seen on the Gram's stain of clinical material; they appear as faintly staining, small, gram-negative bacilli.
Special stains (e.g., DFA, Dieterle silver impregnation) are usually required to detect the organism in pathologic specimens. Finally, DNA amplification through the
use of the polymerase chain reaction (PCR) has been shown to be very sensitive and highly specific, and the technique has been used to detect Legionellain
bronchoalveolar lavage specimens and throat swabs; PCR for the diagnosis of Legionnaires' disease will likely become widely available.

The overlap in the clinical manifestations of sporadic legionellosis and other pneumonias is usually sufficient to obscure the correct diagnosis early in the patient's
course. The presence of a progressive pneumonic disease associated with multisystem abnormalities; a paucity of sputum; the absence of a predominant organism
on Gram's stain or culture; and the persistence of prostration, unremitting fever, and recurrent rigors despite therapy with penicillins, cephalosporins, or
aminoglycosides should raise the possibility of Legionnaires' disease. Infection with Mycoplasma pneumoniae and Chlamydia pneumoniae can resemble disease
caused by L. pneumophila; however, patients with M. pneumoniae and C. pneumoniae infection tend to be healthy younger adults, and they usually experience an
illness that is more insidious in onset and less intense in severity. Psittacosis, tularemia, and Q fever can produce clinical syndromes that parallel those associated
with Legionnaires' disease; these alternative diagnoses can usually be excluded by a detailed epidemiologic history. Because patients with Legionnaires' disease are
often immunocompromised hosts, they are at risk to experience either concurrent or sequential infection with other pathogens, including common pyogenic bacteria,
such as Streptococcus pneumoniae and Mycobacterium tuberculosis.

Under laboratory conditions, L. pneumophila demonstrates susceptibility to a large number of antimicrobial agents, including macrolides/azalides, tetracyclines, and
fluoroquinolones. Clinical experience during the past two decades has supported the use of erythromycin as the drug of choice for the therapy of Legionnaires'
disease; similarly, observations made during the initial outbreak of Legionnaires' disease in Philadelphia 1976 and subsequent reports indicate that tetracycline or
doxycycline is also effective. In generally small, noncomparative studies, azithromycin, clarithromycin, ciprofloxacin, oflaxacin, and perfloxacin have all been shown to
be curative. At present, some experts recommend that a fluoroquinolone be utilized as initial therapy. The use of ciprofloxacin or ofloxacin eliminates some of the
nettlesome problems associated with high-dose erythromycin therapy, including phlebitis at the infusion site, gastrointestinal intolerance, a number of potential
drug-drug interactions, and the need to infuse the macrolide with large volumes of fluid.

In general, high doses of antimicrobials should be administered to patients with suspected or confirmed Legionnaires' disease. For patients with a milder clinical
illness and without significant underlying diseases, some experts recommend clarithromycin or azithromycin as initial therapy; for immunosuppressed or critically ill



patients, a fluoroquinolone might be selected. If erythromycin or doxycycline is employed and if the patient appears seriously ill, rifampin should also be administered.
Of note, all antimicrobial regimens have been associated with treatment failures, and if the patient fails to demonstrate some improvement within 48 to 72 hours, an
alternate therapy should be considered.

The response to appropriate antimicrobial therapy is characteristically prompt, and most patients show substantial improvement within 24 to 48 hours. Occasionally,
the chest radiograph will demonstrate a progression of the infiltrate during the first few days of treatment; however, some clearing of the pneumonia usually occurs
within the first 2 weeks of therapy. Complete resolution of pulmonary infiltrates may take 4 to 8 weeks. With clinical improvement, patients may be given oral
antimicrobials. A 3-week course of antimicrobial therapy should be completed to reduce the likelihood of relapse; patients with lung abscesses require more
prolonged therapy.

The prognosis among patients with Legionnaires' disease is correlated with the severity of underlying disease and the use of appropriate antimicrobials. The overall
case fatality rate for sporadic legionellosis ranges from 6% to 25%; however, among patients who are immunosuppressed and who do not receive appropriate
antimicrobial therapy, mortality rates of up to 80% have been noted. Persistent malaise, fatigue, and problems with memory are common complaints among patients
who experience Legionnaires' disease.

Pontiac fever represents the second most common syndrome associated with L. pneumophila. Although the etiology remained obscure until Legionella was isolated,
the disease was first observed in 1968 among employees in a county health department building in Pontiac, Michigan. Since that time, a limited number of epidemics
have been reported. Aerosolized contaminated water has been implicated as the source of these outbreaks. Pontiac fever is a nonpneumonic form of legionellosis
that affects previously healthy adults. The iliness is remarkable for a short incubation period (24 to 48 hours) and a high attack rate (up to 95% of exposed persons).
Clinically, Pontiac fever is characterized by fever of up to 40°C, chills, myalgias, headache, fatigue, a dry cough, and vague neurologic symptoms, such as dizziness.
A leukocytosis is frequently noted among hospitalized patients. The acute illness usually resolves within 48 to 96 hours without specific therapy. Residual complaints
are common, and these symptoms include lassitude, forgetfulness, and an inability to concentrate. Neither secondary cases nor deaths have been reported. Other
Legionella species, including L. feeleii, have been identified as causes of outbreaks of Pontiac fever.

Resulting from hematogenous dissemination, extrapulmonary infections with L. pneumophila usually occur as a complication of Legionnaires' disease. Pericarditis and
hemodialysis fistula infections have been described in association with Legionnaires' disease. A few other localized infections, such as pyelonephritis and

myocarditis, have been identified at postmortem examination. On occasion, infections with Legionella species can occur in the absence of obvious lung involvement;
L. pneumophila has been identified as the cause of bacterial endocarditis in a patient with prosthetic valves, and Legionella has been implicated as a cause of
granulomatous hepatitis, fever of unknown origin, and postoperative wound infections.

Chlamydia pneumoniae

C. pneumoniae (TWAR agent) was first isolated from the conjunctivae of a Taiwanese child in 1965 and subsequently associated with acute respiratory tract
infections in humans in 1983. Following the recognition that the microbe can cause sinusitis, pharyngitis, bronchitis, and pneumonia, epidemiologic studies
demonstrated that infections with C. pneumoniae are prevalent; for example, approximately 50% of all adults and 75% of aged individuals have serologic evidence of
prior infection, and the microbe has been implicated in about 5% of episodes of sinusitis and 10% of cases of community-acquired pneumonia.

Like other chlamydial species, C. pneumoniae is an obligate intracellular pathogen. In contrast to C. psittaci, which can also cause pneumonia in adults, C.
pneumoniae does not have a zoonotic reservoir, and all disease is believed to result from human-to-human transmission via respiratory tract secretions. The
incubation period seems to last several weeks. Although outbreaks of disease among close contacts, such as family members, have been reported, transmission
appears inefficient, and most cases are likely the consequence of acquisition from asymptomatic carriers. Finally, C. pneumoniae can remain viable on environmental
surfaces for hours, raising the possibility that fomites play a role in transmission.

Infection with C. pneumoniae leads to both cellular and serologic immune responses; the latter includes IgM and IgG antibodies, and those immunoglobulins serve as
important markers for the diagnosis of acute infection and for epidemiologic studies. Of note, the seroprevalence studies have demonstrated that epidemics of
infection occur in 4- to 6-year cycles and that attack rates are highest in children 5 to 14 years of age. The seroepidemiologic investigations have also suggested that
immunity is not long-lived and that many people are infected repeatedly throughout life.

The symptoms and signs of bronchitis and pneumonia caused by C. pneumoniae do not appear to be unique. As in other nonpyogenic respiratory tract infections, the
onset of disease is usually insidious. Often, the iliness is biphasic; initially, the patient experiences pharyngitis that may be associated with hoarseness, and after the
upper respiratory tract symptoms abate, the patient notes fever and a nonproductive cough. The most notable physical examination finding may be a relative
bradycardia; focal rales on chest auscultation are usually present in patients with pneumonia. Relevant laboratory test results include a normal WBC count and a
focal, usually subsegmental lower lobe infiltrate on chest radiograph; among older patients and persons with underlying diseases, the infiltrates can be extensive.
Occasionally, patients may have coinfection with S. pneumoniae and, of course, these patients can be very ill. Case fatality rates for relatively fit persons with
pneumonia are extremely low; however, cough and malaise can persist for weeks following resolution of the infection.

The isolation of C. pneumoniae requires tissue culture systems. Accordingly, serologic testing represents the usual method of diagnosis. The C. pneumoniae-specific
microimmunofluorescence test appears to be the most reliably sensitive and specific assay. The serologic response to infection is variable and occurs slowly;
accordingly, acute and convalescent phase sera should be secured 3 to 4 weeks apart, and the paired specimens should be submitted for testing. Because patients
can experience either an acute primary infection or an acute reinfection, the patterns of serologic response will vary. In general, in acute primary infection, IgM
antibodies appear about 2 to 3 weeks following the onset of iliness, and IgG antibodies become detectable 6 to 8 weeks after the onset of disease; a fourfold antibody
rise, an IgM titer at or above 1:16, or an IgG titer at or above 1:512 is considered diagnostic. In patients with reinfection, IgM antibodies may not appear, and a
fourfold titer rise, which can occur in 1 to 2 weeks, is considered diagnostic. Finally, although employed primarily as a research tool, PCR has been utilized
successfully to detect C. pneumoniae in clinical specimens, such as pharyngeal swabs and sputum.

Controlled trials concerning the therapy of lower respiratory tract infections caused by C. pneumoniae remain limited. In vitro, the microbe is susceptible to
erythromycin, azithromycin, clarithromycin, doxycycline, and some of the fluoroquinolones; limited clinical data suggest that the macrolides and the azalide
(azithromycin) possess comparable efficacy. The course of therapy should be 14 to 21 days; some authorities suggest that if cough or malaise persists, a second
course of antimicrobials be administered, and in the absence of contraindications, doxycycline or tetracycline is recommended. Like other chlamydial organisms, the
agent is not susceptible to beta-lactam antibiotics, such as amoxicillin.

C. pneumoniae has also been identified as a cause of other acute illnesses; these include pharyngitis, sinusitis, otitis media, and rarely, a systemic sepsis-like
syndrome. Of special note is the fact that the microbe has been associated with several chronic conditions, most notably asthmatic bronchitis and coronary artery
disease. The relationship between C. pneumoniae and coronary artery disease is based on seroprevalence studies, which have demonstrated that patients with
coronary artery disease are more likely to have serologic evidence of prior infection, and on morphologic and immunologic investigations, in which the microbe has
been visualized by electron microscopy or detected by PCR or immunocytochemical staining in atheromatous plaques from coronary arteries and other vessels.
Although C. pneumoniae has been definitively associated with atheromatous lesions, the role of the microbe in the pathogenesis of vascular disease remains to be
defined. Finally, a number of reports have indicated that reinfection may precipitate the onset of acute myocardial infarction. (A.L.E.)
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10. INFECTIVE ENDOCARDITIS: DIAGNOSTIC CRITERIA

The diagnosis of bacterial endocarditis has long been based on a constellation of history, physical examination findings, laboratory data, including blood cultures, and
an assessment of the patient's risk factors and underlying diseases. Many patients complain only of fever and fatigue and are found to have a new cardiac murmur.
The disease, however, presents in a myriad of ways. Friable vegetations may result in embolic features, such as stroke, meningitis, blindness, myocardial infarction,
or arterial occlusion. Some patients will initially appear septic, some will present with autoimmune disease, and others with congestive heart failure secondary to rapid
destruction of a heart valve. Embolic signs on physical examination, such as Osler's nodes, Janeway lesions, Roth's spots, and splinter hemorrhages are less often
seen today because of the rapid institution of antibiotic therapy in most patients. Although positive results on blood cultures are very helpful in diagnosis, some
patients with endocarditis will have persistently negative cultures. Other patients with positive blood cultures may appear to have endocarditis but be found to have
some other focus of infection instead. For these reasons, standardized diagnostic criteria for endocarditis have long been sought.

In 1981, von Reyn et al. published criteria for the diagnosis of endocarditis based on clinical-pathologic criteria. These criteria were helpful particularly because of the

wider spectrum of presentation of the disease in recent decades, including the more subtle presentation that often occurs in the elderly. The von Reyn criteria are

Table 10-1. The von Reyn criteria for diagnosis of infective endocarditis

During the past several years, the von Reyn classification of diagnosis has become less useful for several reasons. Most importantly, the use of transthoracic
echocardiography has become a major tool in the diagnosis of endocarditis, and results of this test need to be included in the overall assessment of the likelihood of
endocarditis. Echocardiography is not part of the von Reyn diagnostic criteria. The von Reyn criteria were not studied prospectively, but recent reports suggest that
some patients in whom the diagnosis is rejected by these criteria do in fact have the disease. The von Reyn criteria do not emphasize the importance of intravenous
drug abuse as an extremely important predisposing factor.

In 1992, Lukes et al. proposed an endocarditis classification system that has come to be known as the Duke criteria. This classification system was published in 1994
and included an analysis of 67 patients with pathologically proven endocarditis, in whom the system proved to be very sensitive. The original article did not study the
specificity of the classification method. Prospective studies have come to prove that this system is more sensitive and specific than the von Reyn system. The Duke

Table 10-2. Proposed new criteria for diagnosis of infective endocarditis (Duke University)

Table 10-3. Definition of terms used in the proposed diagnostic criteria (Duke University)

Much like the von Reyn system, the Duke system classifies as definite any case of endocarditis for which there is evidence based on histology from surgery or
autopsy or on direct culture from a vegetation or peripheral embolus. Unlike the von Reyn system, the Duke system can be used to make a definite diagnosis of
endocarditis even without direct histologic or culture evidence. This definitive diagnosis requires either two major criteria, one major and three minor criteria, or five
minor criteria. It should be noted that major criteria are related either to blood culture data or echocardiographic data. Positive results on blood cultures are not
considered major criteria per se. Typical microorganisms, such as a-hemolytic streptococci, isolated from two separate cultures stand as a major criterion. Persistently
positive blood cultures with an organism that can cause endocarditis would also count as a major criterion. Three other major criteria are based on data available from



echocardiography. They are (a) an oscillating intracardiac mass in the absence of an alternative anatomic explanation (i.e., other than endocarditis); (b) abscess; and
(c) a new partial dehiscence of a prosthetic valve or new valvular regurgitation. Hence, the definitive diagnosis of endocarditis in more easily made in the Duke system
than in the von Reyn system because of the use of echocardiographic data.

The sensitivity and specificity of transesophageal echocardiography for the diagnosis of endocarditis was established between 1981 and 1994, when the two
classification schemes were established. The Duke system, unlike the von Reyn, can accept a definitive diagnosis based on clinical criteria as long as enough clinical
criteria are available. Five minor criteria establish the diagnosis as definitive, whereas the same clinical data would result only in a classification of possible
endocarditis by the von Reyn system. Hence, according to the Duke system, a patient having blood cultures positive for a characteristic organism and positive

findings on echocardiogram would fulfill two major criteria and be given a definitive diagnosis. Similarly. a patient with Staphylococcus aureus in the bloodstream (with
no other focus of infection) and new valvular regurgitation by echocardiography would also fulfill two major criteria and be given a definitive diagnosis. Five minor
criteria—such as fever, Janeway lesion, intravenous drug abuse, Osler node, and glomerulonephritis—would also be a basis for a definitive diagnosis.

Because at least some patients will be available for study who have definitive evidence for infective endocarditis by surgical or autopsy material, the sensitivity of the
von Reyn and Duke criteria can be assessed in these cases. At least six studies have compared the Duke criteria with the von Reyn criteria prospectively. By the
Duke criteria, 83% of the confirmed cases were considered definitive. None of the confirmed cases was rejected. By the von Reyn methodology, 48% of the confirmed
cases were classified only as probable. Twenty-one percent of the confirmed cases would have been rejected by this system.

The usefulness of the Duke criteria was evaluated by reviewing cases during a 3-year period at 54 hospitals in the Philadelphia area. The clinical judgment of three
infectious disease experts who reviewed the records of 410 patients was compared with classification that would be generated by the Duke system. There was
excellent agreement (91%) for possible and probable cases. However, the experts found 36 cases that they did not feel were likely to be endocarditis but that would
have been classified as definite or probable by the Duke criteria. The authors warn that although the Duke criteria are very sensitive, they may result in overdiagnosis
of infective endocarditis.

The percentage of endocarditis cases in patients with prosthetic heart valves is increasing. The Duke criteria were studied in 25 patients with pathologically confirmed
prosthetic valve endocarditis. Seventy-six percent of these cases were classified as definitive by Duke criteria, and none were rejected. The von Reyn criteria rejected
five cases, or 20% of the confirmed cases.

Additional prospective studies will be required to confirm the validity of the Duke diagnostic criteria. The specificity of the system, in particular, needs further
evaluation. The sensitivity of the methodology seems certain. Standardized systems for the diagnosis of endocarditis will be extremely important in prospective clinical
studies evaluating new diagnostic or treatment methods. However, for the diagnosis of endocarditis in any particular patient, no standardized methodology can
replace a clinician's skills and judgment. (S.L.B.)
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11. CULTURE-NEGATIVE ENDOCARDITIS

Blood cultures are the critical element in the diagnosis of bacterial endocarditis. Endocardial vegetations exude bacteria into the bloodstream, causing continuous
bacteremia and positive results on blood cultures in most patients. However, in all endocarditis series, some patients are found to have the disease despite negative
cultures. The percentage of negative blood cultures varies among studies from 2% to 30%. The mean percentage appears to be about 10%, but with existing
methods, probably fewer than 5% of cases of endocarditis will be culture-negative. High rates of culture-negative endocarditis from early studies probably reflect
suboptimal technigue and less rigorous criteria for diagnosis.

The most common cause of culture-negative endocarditis is prior antimicrobial therapy. In one large study, antimicrobial therapy reduced the incidence of positive
blood cultures from 97% to 91%. Duration of antimicrobial therapy correlates with the likelihood of negative cultures. When antimicrobial therapy has been continued
for several days, blood cultures usually remain negative for weeks or longer.

Several laboratory methods may be helpful when endocarditis is suspected in a patient already on antimicrobial therapy. Antimicrobial removal devices that bind
antimicrobials in the serum to a resin are available. Blood must also be cultured by a routine system, as the antimicrobial removal device bottle may actually reduce
the yield of some organisms.

Some studies have suggested that in patients already treated with antimicrobials, more frequent cultures should be taken. One recommendation is to obtain blood
cultures every 8 to 12 hours for 3 days. Using 10 to 30 mL of blood (rather than the usual 5 mL) has also been recommended to increase culture positivity. If
endocarditis is suspected in a patient who has received antimicrobial therapy, the microbiology laboratory should be asked to incubate blood cultures for at least 2
weeks.

A lysis centrifugation method has also been used to increase sensitivity in low-grade bacteremia. RBCs are lysed, and the organisms released are centrifuged. The
method increases the incidence of contamination and may be less sensitive for anaerobes and streptococci.

Another important reason why some cases of endocarditis are culture-negative is that some organisms are fastidious and require special culture techniques. A group
of slow-growing, gram-negative bacilli, including Haemophilus aphrophilus, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, and
Kingella species (called as a group the HACEK bacteria), are particularly difficult to grow by standard method. These organisms require prolonged incubation and
subculturing to chocolate agar.

Vitamin B and other nutritionally deficient streptococci cause about 5% of episodes of endocarditis. These organisms may fail to grow unless the medium is
supplemented with pyridoxal hydrochloride or cysteine. These organisms will grow on blood agar streaked with staphylococci as satellite colonies. Nutritionally
deficient streptococci show turbid growth in conventional media, so that subculturing can then be initiated (such culture methods are now routine in laboratories when
endocarditis is suspected). Other unusual bacteria implicated in culture-negative endocarditis include Brucella species. The diagnosis is usually suspected by history.
Culture requires special media and a carbon dioxide atmosphere. Legionella, an unusual cause of culture-negative endocarditis, has occurred almost exclusively in
patients with prosthetic heart valves.

Fungal endocarditis frequently presents with negative blood cultures. Mucor species, Aspergillus, and Histoplasma can rarely cause endocarditis. Fungal endocarditis
is often right-sided and may occur in drug users or patients with prosthetic valves. Vegetations are usually large, and major embolic complications are frequent.
Hypertonic media and the use of arterial cultures have been recommended to improve laboratory diagnosis, but these recommendations are unproved.

Coxiella burnetii can cause Q-fever endocarditis in patients who have inhaled infected material from domesticated animals. Cultures of blood are negative. Serologic
diagnosis using complement-fixing antibody is specific but not sensitive in making this diagnosis. Blood cultures must be obtained before antibiotic therapy is begun if
the organism is to be isolated.

Shapiro et al. have reported a particularly well-documented case of Chlamydia psittaci endocarditis. Cultures of blood and pharyngeal specimens were positive, and
Chlamydia was demonstrated in tissue by immunofluorescent stain. Unusual organisms such as the murine typhus agent and Brucella have also been diagnosed by
serologic methods. The diagnosis of culture-negative enterococcal endocarditis was made in seven patients by using an immunoblotting technique directed against
specific enterococcal antigen extracts.

Bartonella quintana has received increasing attention as a potentially important cause of culture-negative endocarditis. Several investigators have used polymerase
chain reaction (PCR) to identify the organism in excised valves. In a multicenter international study, 22 cases of culture-negative endocarditis were reported to be
caused by Bartonella species. Diagnostic studies included determination of antibody titers to Bartonella species by microimmunofluorescence, blood and vegetation
culture, and amplification of Bartonella DNA from valvular tissue by PCR. Of the 22 patients studied, 13 had preexisting valvular heart disease, 11 were alcoholic, and
only four owned cats.

In samples of resected heart valves from patients with culture-negative endocarditis made available at surgery, molecular techniques will be increasingly useful in
determining an etiologic agent. In one study, broad-range PCR amplification of the 16S rRNA gene followed by single-stranded sequencing allowed detection of rare
organisms that could not be cultured.

In patients with culture-negative endocarditis of native valves, a combination of ampicillin and aminoglycoside has been recommended as empiric therapy. This
combination is effective against streptococci, including enterococci, and bacteria of the HACEK group. In patients with prosthetic heart valves and culture-negative
endocarditis, both coagulase-positive and coagulase-negative staphylococci may cause the disease. Vancomycin plus aminoglycoside becomes the regimen most
often recommended. Rifampin may be added as well. In patients who do not respond to antimicrobial therapy, a reassessment of etiologic agents, including fungi,
Chlamydia, Coxiella, and other organisms indicated by history and epidemiology, should be pursued. Optimal antibiotic therapy for Bartonella endocarditis has not
been well established. (S.L.B.)
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12. SURGERY IN ACTIVE INFECTIVE ENDOCARDITIS

Preoperative Assessment of the Patient with Infective Endocarditis
Surgery.in Patients with Native Valve Infective Endocarditis
Congestive Heart Failure

Infection with Resistant Organisms

Extravalvular Extension of Infection

Other Reasons for Operative Intervention

Prosthetic Valve Endocarditis

Infective endocarditis (IE) often results in death if not diagnosed and treated. Since the advent of effective bactericidal antimicrobials, mortality has declined from
almost 100% to 20%-50%, depending on pathogen, host, and complications. Congestive heart failure (CHF) represents a common cause of death in these patients.
The most common cause of CHF is valvular insufficiency. Surgery plays a major role in patients with complications of IE. Goals of surgery are to remove infected
tissue, reestablish valve function, and restore normal cardiac mechanics.

Preoperative Assessment of the Patient with Infective Endocarditis

Many patients with IE suffer no significant complications and can be managed successfully with appropriate antimicrobials and no surgical intervention. For all
persons in whom this condition is diagnosed, routine laboratory data should be obtained to use as a baseline, monitor therapy, and assess for complications.
Standard blood tests include CBC, urinalysis, determination of hepatic and renal function, and sedimentation rate; the role of serum bactericidal testing is
controversial. Additionally, patients should have an electrocardiogram and echocardiography performed early in the course of disease. These are obtained to
establish a baseline against which to compare future changes and look for abnormalities that could portend complications. The electrocardiogram can document
conduction abnormalities that might represent extension of infection into the conducting system. Bundle blocks and first- and third-degree heart block have been
reported as complications of IE, most commonly in aortic valve disease. The former is rather common and may indicate only inflammation. However, prolongations of
the PR interval may also be associated with a high risk for complete heart block and the probability of deep abscess formation. Thus, patients with prolonged PR
intervals should be closely monitored. Complete heart block complicates about 4% of cases of IE. Ischemia or acute myocardial infarction documented by
electrocardiogram may represent coronary embolization from an infected aortic vegetation rather than primary coronary artery disease.

Most authorities now recommend that transesophageal echocardiography (TEE) be performed on most patients with IE, although absolute indications are not known.
In competent hands, a positive study result can demonstrate vegetations (and thus define the presence of IE) and identify complications. TEE is superior to
transthoracic echocardiography (TTE) in the visualization of both vegetations and complications, which can be anatomic or hemodynamic in nature. Examples of such
complications include valve perforation, abscesses, and pericardial effusion. Hemodynamic complications may include valve incompetence, fistulae, and intracardiac
thrombi. TEE is now considered the most reliable noninvasive test for defining this disease. However, it may not differentiate between active and healed vegetations
and may not be able to discriminate between thickened valves or valvular nodules and vegetations. Thus, it should be utilized primarily in patients whose risk for IE is
considered significant. Recent data prove the capacity of TEE to document IE and demonstrate valve ring abscesses not noted by other echocardiographic studies.
Authorities now feel that TEE is at least 90% sensitive and specific in the diagnosis of IE. As an example, patients with abscess complicating IE were identified on
only 13 of 44 TTE studies, compared with 40 of 44 by TEE. Both sensitivity and specificity were dramatically increased. Alternatively, a technically comprehensive
TEE demonstrating no changes of IE virtually rules out that disease. Doppler should be employed in such clinical situations as (a) follow-up of patients with
staphylococcal bacteremia (not considered to have IE) before discontinuation of antimicrobials, (b) assessment of patients with IE who remain febrile or persistently
bacteremic, and (c) assessment of patients with IE plus conduction defects, CHF, or other potential intracardiac complications. It is the opinion of the author that
selected patients with IE documented clinically, who show a prompt response to antibiotics and have no evidence of complications, may be managed without
echocardiography.

Although many cardiologists appear reluctant to perform cardiac catheterization in patients with IE, it is occasionally useful when TEE has not provided adequate
diagnostic or anatomic information. Cardiac catheterization can identify site of infection, assess for fistulae and abscesses, and evaluate hemodynamic status. Risk
for complications is similar to that seen with cardiac catheterization in other groups, and thus it is not contraindicated because of the presence of active IE. Controlled
studies of TEE versus cardiac catheterization to identify complications of IE have not been performed.

Surgery in Patients with Native Valve Infective Endocarditis

Several studies demonstrate improved outcome of patients with IE who have undergone surgery after medical failure. Surgery should be performed when clinically
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Table 12-1. Infective endocarditis: major indications for surgery

Congestive Heart Failure

CHF accounts for more than 80% of valve replacements in IE. Most commonly, it is a complication of aortic valve endocarditis with resultant cusp perforation, but it
may also occur in association with mitral valve infection. CHF may also occur as a result of myocardial abscesses, pericardial effusion, fistulae, and other
hemodynamic complications of IE. Significant CHF (defined as that requiring more than minimal therapy) results in death in 50% to 90% of patients treated medically,
whereas up to 60% survive with surgery. Patients with severe CHF resulting from valve perforation should undergo early valve replacement regardless of duration of
antibiotic therapy or continued positive blood cultures. For patients with diseased mitral valves, recent studies suggest that valve repair rather than replacement offers
a better clinical outcome. Patients who survive the procedure have a good prognosis. Persons with mild CHF may be treated medically with careful observation.
Those with moderate CHF may have higher-than-expected death rates from coronary artery embolization. A common procedure at the time of valve replacement is to
obtain a Gram's stain and culture of the valve and possibly other removed tissues. A positive Gram's stain is common and is related to the duration of antibiotic
therapy. However, no relationship exists with outcome.

Infection with Resistant Organisms

Treatment of IE requires an effective bactericidal agent. Those most commonly employed are b-lactams, aminoglycosides, and vancomycin. Unusual cases of IE
caused by organisms such as Chlamydia psittaci, Legionella pneumophila, Coxiella burnetii, and Brucella species may not be treatable with such compounds.
Endocarditis caused by Pseudomonas aeruginosa or fungi should generally be managed with early surgical intervention. Although many cases of enteric



gram-negative IE will require surgery, each case should be assessed individually. Patients should receive high-dose bactericidal agents, serum bactericidal levels
should be monitored, and patients should undergo surgery if persistent bacteremia, CHF, or clinical deterioration occurs.

Extravalvular Extension of Infection

Extension of infection beyond the valve generally represents surgical disease and is best defined by TEE. Examples include (a) pericarditis, (b) valve ring abscess,
(c) invasion of the conducting system, (d) myocardial abscess, and (e) fistulae. These complications occur most often in aortic valve disease. Clues include persistent
fever, repeatedly positive blood cultures, pericarditis (although friction rubs are infrequently noted), and CHF not accounted for by overt valvular insufficiency. In
unusual circumstances, cardiac catheterization can also be used to obtain quantitative blood cultures from different areas of the heart in an attempt to define the
lesion anatomically.

Other Reasons for Operative Intervention

Embolization commonly complicates IE and can be associated with major morbidity and mortality. Recent data obtained from studies with 2-D echocardiography
demonstrate that first embolic events occurred at a rate of more than 6/1,000 patient-days and did not depend on the presence of vegetations. Risk for emboli
decreased with increased length of antimicrobial therapy. Classically, fungi and fastidious gram-negative organisms of the HACEK group (species of Haemophilus,
Actinobacillus, Cardiobacterium, Eikenella, Kingella) have been associated with large emboli. Recent data from echocardiography also suggest an enhanced
likelihood of embolization from vegetations with viridans streptococci. Large emboli also may develop from atrial myxomas, which may be simultaneously infected.
Valve replacement should be offered to patients who have had a second major embolus. However, a single embolic event plus echocardiographic evidence of a large
(>1.5 to 2.0 cm) vegetation may also be an indication for surgery. Operative intervention based only on vegetation size is controversial. Several recent studies imply
that patients with vegetations larger than 1.5 to 2.0 cm carry an excess risk for embolization and that surgery should be strongly considered on this basis alone. This
may be especially true for disease on left-sided valves. It should be emphasized, however, that most vegetations are slow to resolve and will still be present at the end
of therapy. A recent report demonstrated that echocardiographic persistence at the end of treatment is not an independent predictor of late sequelae.

Recent investigations have assessed the role of cardiac surgery in patients with cerebral embolization or other cerebrovascular complications. An intracerebral event
was identified in about 10% of patients with IE, and overall mortality was 11%. An interval of 4 weeks between onset of cerebral complications and surgery is
desirable.

Uncommonly, IE recurs following “adequate” antimicrobial therapy. This is usually secondary to localized or metastatic abscess or happens when infection has been
associated with a more resistant organism. Consideration for heart surgery should be given if no remedial cause can be located in other areas. TEE and possibly
cardiac catheterization should be undertaken to identify occult infectious foci.

Prosthetic Valve Endocarditis

Prosthetic valve endocarditis (PVE) complicates valve replacement surgery in 1% to 2% of cases. “Early” PVE occurs within the first 60 days, whereas the “late” type
occurs thereafter. The former is associated with more aggressive pathogens and a less favorable prognosis. Pathologically, PVE usually involves infection around the
valve ring with extension into adjacent myocardial tissue. This explains the poor results generally noted with medical therapy alone. Fever for more than 10 days

native valve IE also necessitate early operative intervention. These include (a) progressive or severe CHF, (b) recurrent major vessel embolization, (c) failure of
appropriate medical therapy, and (d) IE caused by fungi and other resistant pathogens. Virtually all cases of early PVE fulfill these criteria, and surgery should
generally be considered. Late PVE is a condition that closely mimics subacute native valve IE. Disease caused by nonstreptococcal organisms is statistically more
likely to require valve replacement. A recent 20-year experience with late PVE demonstrated a 52% survivorship at 10 years. However, by the end of the study, only
about 25% of patients were alive with the original prosthetic valve. (R.B.B.)
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13. ENDOCARDITIS PROPHYLAXIS

Patients with certain underlying cardiac lesions should receive prophylactic antimicrobials just before undergoing procedures that might cause a bacteremia resulting
in infective endocarditis. The subject of endocarditis prevention, however, continues to stir controversy. Although there is agreement on certain aspects of
endocarditis prophylaxis, many issues remain unresolved: Which patients should receive prophylaxis? Which therapeutic and diagnostic procedures require
prophylaxis? Which antimicrobial regimens are effective for prophylaxis? Are the data derived from the experimental rabbit endocarditis model relevant to prophylaxis
in humans? Are bactericidal antimicrobials required for prophylaxis? Is antimicrobial prophylaxis for endocarditis cost effective? Data to answer these and other key
guestions from controlled clinical studies are unavailable and unlikely to be forthcoming. Thus, the current guidelines for the prophylaxis of endocarditis from the
American Heart Association and working party of the British Society for Antimicrobial Chemotherapy are empiric. Adherence to these regimens by practicing dentists
is often faulty. In one survey, only 14% of dentists followed the current American Heart Association recommendations for endocarditis prophylaxis.

When bacteria invade the bloodstream, persons who have rheumatic heart disease, congenital heart disease, a prosthetic heart valve, mitral valve prolapse, or other
cardiovascular diseases are at risk for the development of infective endocarditis. The mechanism by which endocarditis occurs is still unclear. Organisms may infect a
fibrin clot on a previously diseased valve or adhere to a specific receptor site on a valve leaflet. In either case, a key factor in the pathogenesis of infective
endocarditis is the occurrence of a transient bacteremia.

Transient bacteremias develop commonly. They may occur spontaneously, as when a person chews food or defecates. They may result from many procedures that
traumatize mucous membranes having an indigenous microbial flora, such as a dental extraction or urethral catheterization. Bacteremias following procedures
resulting from mucosal trauma are asymptomatic, usually begin about 1 to 5 minutes following the procedure, and generally last for only 15 to 30 minutes. Quantitative
blood cultures usually reveal colony counts of fewer than 10 organisms per milliliter of blood. Transient bacteremias are also associated with local infections, such as
those resulting from incision and drainage of an abscess or manipulation of the urinary tract in a patient with asymptomatic bacteriuria. The organisms associated with
these bacteremias reflect either the normal flora at the manipulated site or the pathogens causing the local infection.

No data accurately define the incidence of infective endocarditis in patients who undergo invasive procedures without antimicrobial prophylaxis. A history of a
predisposing event sometimes can be elicited from endocarditis patients. Of patients with nonenterococcal streptococcal endocarditis, 15% to 20% had a preceding
dental procedure. In another review, only 3.6% of cases of endocarditis were associated with a dental procedure. A preceding genitourinary tract procedure has been
reported in up to 42% of patients with enterococcal endocarditis. Thirty-five percent of patients with staphylococcal endocarditis have had a preceding infection of the
skin or soft tissue. Endocarditis often occurs without an obvious predisposing event.

The oropharynx is a frequent portal of entry for organisms into the bloodstream. Blood cultures are positive in 18% to 85% of patients after a dental extraction. The
frequency of bacteremia correlates with the severity of gingival infection and the extent of tissue trauma. The organisms isolated reflect the normal mouth flora.
Viridans streptococci are isolated most frequently, but anaerobic streptococci, coagulase-negative staphylococci, diphtheroids, and Fusobacterium also are seen.
Strains of viridans streptococci account for 50% to 75% of cases of endocarditis and are usually penicillin-sensitive. Streptococci that are relatively resistant to
penicillin are found in patients receiving prophylactic penicillin for rheumatic fever and in those given antimicrobial prophylaxis as early as 1 to 2 days before a
procedure. Prophylaxis should begin just before a procedure so that serum levels of the antimicrobial are adequate at the time of anticipated bacteremia. Penicillin
given just before a dental extraction will decrease the incidence of positive blood cultures after the procedure.

Other dental procedures that may result in a transient bacteremia are periodontal operations, such as gingivectomy, root canal surgery, and dental cleaning. In up to
88% of patients with gum disease, blood cultures are positive, depending on the severity of the disease. The predominant organisms are the same as with dental
extraction. Positive blood cultures also are seen after tooth brushing (0 to 26%), the use of oral irrigation devices (7% to 50%) or dental floss (20%), and chewing gum
or eating hard candy (0 to 22%). Antimicrobial prophylaxis is impractical for preventing a transient bacteremia secondary to common daily activities. Maintenance of
good oral hygiene, however, decreases the amount of gum disease, a key determinant of the frequency of a transient bacteremia following any dental manipulation.

Other procedures involving the oropharynx and respiratory tract may result in bacteremia, including tonsillectomy, nasotracheal intubation, and rigid-tube
bronchoscopy. Positive blood cultures, however, rarely are associated with flexible fiberoptic bronchoscopy and lung biopsy.

Diagnostic procedures involving the gastrointestinal tract are another source of transient bacteremias. Positive blood cultures are found in patients undergoing
fiberoptic gastrointestinal endoscopy (0 to 10%; 4% overall), rigid sigmoidoscopy (0 to 9.5%; 5% overall), flexible sigmoidoscopy (0%), liver biopsy (3% to 14%),
barium enema (11%), and colonoscopy (0 to 27%; 5% overall). Transient bacteremia also occurs in patients having esophageal dilation (mean incidence, 45%),
sclerotherapy of esophageal varices (18%), and endoscopic retrograde cholangiopancreatography (6%). The predominant organisms isolated with these procedures
are enterococci, a frequent cause of endocarditis, and gram-negative bacilli, organisms rarely involved in native valve endocarditis.

Transient bacteremia and infective endocarditis can occur following urinary tract, obstetric, and gynecologic procedures. The urinary tract is the portal of entry in 20%
to 50% of patients with enterococcal endocarditis, whereas 20% of cases caused by this organism are related to obstetric and gynecologic procedures. A transient
bacteremia occurs in 8% of patients undergoing urethral catheterization, 24% undergoing urethral dilation, 17% having cystoscopy, and 12% to 31% having
transurethral prosthetic resection. The frequency of positive blood cultures increases by several times in patients with infection at the instrumented site, such as a
urinary tract infection. Genitourinary tract procedures appear to be the second most common predisposing event.

Transient bacteremia also develops in patients after vaginal delivery, cesarean section, dilation and curettage of the uterus, and insertion or removal of an intrauterine
contraceptive device.

Manipulation of an infected focus, such as massage of an infected prostate or incision and drainage of an abscess, is associated with bacteremia and the risk for
endocarditis. Transient bacteremia is rare with cardiac catheterization and angiographic procedures. Prevention of endocarditis requires a knowledge of both the
events likely to produce bacteremia and the patient with predisposing cardiac lesions. Unfortunately, half of patients with endocarditis have no recognized underlying
heart disease, making antimicrobial prophylaxis impossible for this group. Rheumatic valvular disease still remains the most common form of underlying cardiac
disease in patients in whom endocarditis develops. The frequency has declined, however, with the decreasing incidence of rheumatic fever. Patients with a bicuspid
aortic valve are predisposed to endocarditis, as are patients with calcific or sclerotic changes in the aortic and mitral valves or annulus.

Patients with mitral valve prolapse-click murmur syndrome have been reported to be at increased risk for endocarditis. In a case-control study, the risk for endocarditis
in patients with mitral valve prolapse was approximately eight times higher than that for the matched controls. In a study of failures of endocarditis prophylaxis, mitral
valve prolapse was the most frequent cardiac abnormality identified, accounting for 33% of cases of endocarditis. One study suggested that the risk for fatal reactions
to penicillin far outweighed its benefits in preventing endocarditis in patients with mitral valve prolapse. This is only a theoretical analysis, however, and not a
controlled clinical trial. Prophylaxis in all patients with mitral valve prolapse would be difficult because of its high incidence (5% to 6% of the American population).
One approach is to prescribe prophylaxis to patients with associated mitral insufficiency, thickened mitral leaflets on the echocardiogram, or men older than 45 years
with mitral valve prolapse, but not to those who have only a systolic click and are undergoing procedures associated with endocarditis.

Patients with a previous episode of endocarditis should also receive prophylaxis during predisposing events. Patients with prosthetic or bioprosthetic heart valves are
also predisposed. Because infection of a prosthesis is often difficult to eradicate and carries a high mortality, antimicrobial prophylaxis is recommended both for the
usual predisposing events and for additional procedures associated with a transient bacteremia but a lower risk for infection, such as upper gastrointestinal
endoscopy, barium enema, or colonoscopy.

Only estimates are available for the incidence of endocarditis in susceptible persons after exposure to an event associated with transient bacteremia. The incidence is
clearly low, because bacteremias often occur after operative procedures, and resultant endocarditis is relatively rare. Similarly, the effectiveness of antimicrobial
prophylaxis for infective endocarditis remains unknown. Because a carefully controlled study with a very large number of patients would be required to answer some
of the questions of this issue, animals have been used to study the pathogenesis and efficacy of antimicrobial prophylaxis in infective endocarditis. A major criticism of



this model is that a high inoculum of bacteria is used to produce infection, in contrast to the low number of organisms associated with a transient bacteremia.

Antimicrobial prophylaxis is not indicated for patients at risk for endocarditis who are undergoing cardiac catheterization, pacemaker insertion, or peritoneal dialysis.
Effective use of prophylactic antimicrobials requires that adequate drug levels be present at the required site at the time of the event posing the risk for transient
bacteremia. To accomplish this goal, the antimicrobial drug should be given just before the procedure and continued for 6 to 12 hours. Initiation of an antimicrobial 1
to 2 days before a procedure can result in the replacement of sensitive strains of bacteria by resistant organisms. Selective pressure is also exerted on the local flora,
favoring the emergence of resistant strains. Increasing the duration of treatment beyond one dose after the initial loading dose only raises the cost and increases the
possibility of an adverse drug reaction. For dental procedures and other procedures involving the airway, the antimicrobial selected should be directed against
viridans streptococci. Genitourinary manipulation and gastrointestinal, gynecologic, and obstetric procedures require that the antimicrobial prophylaxis be directed
against enterococci. Antimicrobials should be adequate for penicillinase-producing staphylococci in a predisposed person undergoing incision and drainage of an
abscess. A urine culture should be obtained before a genitourinary procedure, so that any infection can be identified and treated before the instrumentation.

Hematogenous seeding of a prosthetic joint implant is a concern in a patient having a procedure associated with a transient bacteremia as well as for those with an
existing infection. No data are available to answer this dilemma, although antimicrobials are frequently administered. Infection of a prosthetic implant has been
reported, but the risk appears to be extremely low. Although no medical or legal guidelines exist on this issue, | often recommend antimicrobial prophylaxis,
particularly for recently implanted devices, but would not fault a physician for not using it. Whether bactericidal antimicrobials are essential for adequate prophylaxis is
unclear. Earlier studies in rabbits favored bactericidal drugs, but recent reports show that bacteriostatic antimicrobials may be sufficient to prevent endocarditis under
certain circumstances. Similarly, some strains of viridans streptococci are tolerant to penicillin. The relevance of tolerance to successful prophylaxis remains to be
determined.

committee to the American Heart Association. Amoxicillin has replaced penicillin for prophylaxis in patients undergoing dental or upper respiratory tract surgical
procedures, and the dose has decreased from 3 g to 2 g orally. No repeated dose after the procedure is recommended. Patients who have recently received penicillin
or who are allergic to it should receive oral clindamycin, azithromycin, clarithromycin, or a cephalosporin for dental procedures. For gastrointestinal, genitourinary, and
gynecologic procedures, parenteral ampicillin and gentamicin are recommended. Patients with a penicillin allergy should receive parenteral vancomycin plus
gentamicin. Because parenteral regimens are often difficult to use in outpatients, amoxicillin may be substituted in low-risk patients. As the recommendations for
endocarditis prophylaxis are empiric, clinical judgment must be carefully exercised in selecting which patients should receive antimicrobial prophylaxis for various
procedures that might cause a bacteremia. (N.M.G.)

Table 13-1. Endocarditis prophylaxis: dosage for adults
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14. FILLING DEFECTS OF THE LIVER

Clinical Presentation

Pyogenic Hepatic Abscess

Amebic Abscess

Echinococcal Cyst (Hydatid Disease)

Neoplasm and Other Causes of Hepatic Filling Defects
Summary

Filling defects of the liver are defined in this chapter as lesions of sufficient size to be demonstrated by imaging studies, such as standard roentgenograms, computed
tomography (CT), radioisotope scanning, or hepatic ultrasonography. Generally, lesions that are 0.5 to 1.0 cm or larger can be documented by newer CT scans with

fungal infection, although capable of involving hepatic parenchyma, are unusual causes of filling defects as defined above.
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Table 14-1. Amebic versus pyogenic hepatic abscess

Clinical Presentation

Radiographic assessment of the liver is performed for reasons that include (a) hepatomegaly or right upper quadrant (RUQ) tenderness on physical examination, (b)
elevation of hepatic enzymes, most notably alkaline phosphatase, (c) jaundice, (d) fever of undetermined origin or other constitutional syndromes, and (e) assessment
of metastases in patients with selected known primary malignancies. Clinical presentation is highly variable, depending on the underlying condition. As an example,
uncomplicated hepatic cysts may remain asymptomatic and be documented as an incidental finding when roentgenographic studies are performed for other reasons.
Alternatively, pyogenic or amebic abscess may present with high-grade constitutional abnormalities including shock. Many patients have subtle complaints of RUQ
discomfort and low-grade constitutional abnormalities. Severity and acuteness of presentation may provide useful information about the cause of the process.

Pyogenic Hepatic Abscess

Hepatic abscess has an incidence of at least 0.016%, is primarily a disease of the elderly, and is felt to be underreported. Recent investigations comparing this
disease during two 20-year periods suggest that the incidence is increasing from 13 to 20 cases per 100,000 hospital admissions. Contributory factors include
(numbers in parentheses represent percentage of macroscopic abscesses) the following: biliary tract infections (33%), direct extension from contiguous infected foci
(25%), bacteremia (10%), blunt trauma to the RUQ (e.g., steering wheel injuries) (15%), and pylephlebitis (e.g., complications of perforated appendix) (6%).
Approximately 10% are cryptogenic; this group is becoming more common. Patients with pyogenic hepatic abscess diagnosed within the past 20 years are more likely
to have underlying malignancy (typically of the biliary tract or pancreas).

Clinical presentation varies with the predisposing factors. Most cases present subacutely with low-grade constitutional complaints and RUQ discomfort. Fever is the
most commonly noted abnormality and is seen in more than 90% of cases. Hepatomegaly is documented in only 50% of patients, and jaundice occurs in
approximately 25% of patients. Up to 20% of patients present with pulmonary complaints that include right-sided pleural effusions, elevation of the right
hemidiaphragm, or rales on physical examination. Pneumonia may be the initial consideration. Routine laboratory data are often noncontributory. Anemia and
leukocytosis are seen in 60% and 70% of cases, respectively. Elevations of the alkaline phosphatase are noted in 75% of patients; hyperbilirubinemia is seen in only
20% to 25%.

Noninvasive imaging techniques are generally employed to assess the patient further. Both RUQ ultrasonography and CT (often with IV contrast) have excellent
published results and should be employed preferentially to radioisotope scanning. Neither of the preferred modalities is associated with significant risk for
false-negative results. Ultrasound has a reported sensitivity for the diagnosis of pyogenic hepatic abscess of 85% to 95% and has the advantage of providing
excellent visualization of the biliary tract (diseases of which may contribute to liver abscess). Additionally, ultrasound may be better at distinguishing solid structures
from cysts. CT is more than 95% sensitive for the diagnosis of hepatic abscess and has advantages that include the ability to evaluate selected portions of the liver
and discriminate among other abdominal structures, and usefulness in obese or distended patients. Additionally, patients with multiple pyogenic abscesses may be
better diagnosed by CT than by ultrasound. In the absence of pylephlebitis or biliary tract disease, random assessment of the gastrointestinal organs is generally not
indicated.

Percutaneous drainage of the filling defect at the time of initial evaluation allows simultaneous diagnosis and therapy. Materials obtained can be sent for Gram's stain,
aerobic or anaerobic culture, parasitology, and histopathology. When a filling defect is clinically suspected, percutaneous drainage often can obviate the need for
surgical exploration. CT or ultrasonography can then be used to follow clinical response to therapy and ensure resolution of the process.

The bacteriology of pyogenic hepatic abscess is often complex and includes combinations of “gut flora.” The role of anaerobes, including Bacteroides fragilis, is well
defined. These often coexist with enteric gram-negative bacilli, such as Escherichia coli or Klebsiella species. Trends during the past two decades suggest an
increase in hepatic abscesses associated with fungi, streptococci, and Pseudomonas aeruginosa. In adults, hepatic abscesses associated with Actinomycetes as a
single pathogen have recently been reviewed. Most cases presented in typical fashion and had unknown primary sources. Recent reports have also documented the
likelihood of metastatic dissemination of Klebsiella infection (often causing endophthalmitis) from pyogenic abscess. This has been especially noted in diabetics.

Therapy of pyogenic hepatic abscess consists of long-term parenteral antimicrobials plus drainage. When drainage cannot be performed for technical or medical
reasons, certain cases may be managed medically with careful follow-up; however, this should not be considered the standard of care.

Percutaneous catheter drainage is recommended as the drainage procedure of choice. Percutaneous aspiration is generally considered inferior, but comparative
studies are needed. Open surgical procedures should be performed when (a) multiple or septated lesions are identified that cannot be drained percutaneously, (b)
surgery is indicated to manage the initiating cause of the abscess (e.g., biliary stones), and (c) the patient has failed to respond to percutaneous drainage. Surgical
extirpation should also be considered when hydatid disease is in the differential diagnosis. The optimal length of antimicrobial treatment is unknown. Most authorities
recommend at least 4 weeks of therapy when drainage has been accomplished, and up to 8 weeks when drainage could not be performed. Agents that include
guinolones, metronidazole, and trimethoprim/sulfamethoxazole have excellent bioavailability following oral administration and may be considered in selected cases.

Amebic Abscess

Amebiasis afflicts up to 10% of the population, is associated with 50 million cases of invasive disease, and may account for as many as 100,000 deaths. Although two



species of Entamoeba have recently been identified that are morphologically identical, it is only E. histolytica that causes invasive disease. Amebic abscess is the
most common complication of intestinal amebiasis and can occur many years after exposure in endemic areas. It should be suspected as a cause of intrahepatic
filling defects in patients with such an epidemiologic history, and it generally involves the right hepatic lobe. Although many features overlap with those of pyogenic

Asia. Disease is also associated with homosexuality and residence in institutions for the mentally retarded.

Up to 66% of cases present with the acute onset of fever (often with rigors) and abdominal pain with a duration of fewer than 10 days. The others often have
complaints for up to 12 weeks. Persons with acute presentations often have high-grade fevers (above 102°F), and abdominal pain is often located in the RUQ.
Selected cases may present only as an acute febrile syndrome. Patients with subacute or chronic presentations have lower fevers and more benign presentations. In
both groups, pulmonary complaints such as pleurisy and cough may be noted, and the initial consideration may be pneumonia. Only about one third of patients give a
history of active diarrhea at any time before clinical presentation. Rarely, initial presentation will be that of rupture—either into the peritoneum, pleural space, or
pericardium. Intraabdominal rupture is more likely when abscesses of the left lobe are present.

For patients with acute presentations, laboratory data typically demonstrate leukocytosis with bandemia. WBC counts may be normal in those with more chronic
illness. Both groups may become anemic. Approximately 85% of patients have elevations of alkaline phosphatase. This is the most reliable chemical test, and levels
are likely to be higher in persons with chronic disease. Hyperbilirubinemia is not commonly noted. Indirect hemagglutination testing is a reliable serologic test for
hepatic amebiasis, yielding positive results in at least 85% of patients with extraintestinal disease, and titers often exceed 1:256. It should be performed in all patients
with space-occupying lesions when a specific alternative diagnosis cannot be made. Results of serologic testing may be negative early in the course of disease, and a
negative result does not preclude this illness in acute cases. However, elevations are almost always noted by 2 weeks into disease and may remain high for many
years following successful therapy.

The diagnosis can be suspected by hepatic imaging, but a pathognomonic picture is not seen. Hepatic ultrasound or CT provides highly sensitive results and can be
repeated during and after therapy to gauge response. Most authors now feel that the former, because of ease of administration and lower expense, is the study of
choice for both diagnosis and follow-up. Satisfactory treatment of amebic abscess can be anticipated to result in return to an echographically normal liver. However,
lesion size may actually increase during early therapy, and thus some authorities do not recommend routine radiographic studies if the patient is clinically responding.
The time to normalization is 2 to 20 months. Generally, there is no value to gallium or sulfur colloid scans.

Up to 50% of cases demonstrate multiple space-occupying lesions. The most common sites remain the superior or posterior-superior portion of the right lobe. Results
of hepatic ultrasonography usually demonstrate round or oval hypoechoic lesions, often containing debris. Fifty percent may appear as cystic lesions, and many that
present acutely may appear as either solid or heterogeneous masses. Thus, the ultrasonic presentation, especially in acute cases, is variable.

The average size of abscesses is 7 to 10 cm. Lesions larger than 10 cm can be seen in at least 33% of cases. In acute cases with clinical presentations of fewer than
5 days, however, initial ultrasonographic findings may be falsely negative. The diagnosis should continue to be suspected by the presentation of fever, RUQ
discomfort, and elevated alkaline phosphatase in a person with an appropriate epidemiologic history.

The role of percutaneous lesion aspiration for either diagnosis or treatment remains controversial. Surgical intervention is rarely indicated for the uncomplicated case
but may be lifesaving if rupture has occurred. Although some recent data suggest that patients with amebic abscess respond more rapidly when aspiration
accompanies medication, many patients in whom the diagnosis is secure can be managed without it. Aspiration is indicated if (a) alternative diagnoses are being
considered (excluding hydatid disease), (b) lesions are larger than 10 cm, (c) patients fail to respond to standard therapy within approximately 72 hours, or (c)
left-sided lesions are at risk for rupture. Material obtained at aspiration should be evaluated for the presence of organisms. Typical fluid does not smell of food and is
brownish (“anchovy paste”), often devoid of organisms, and typically without polymorphonuclear leukocytes. Standard cultures (aerobic and anaerobic) and
histopathology should be carried out in all cases.

Medical therapy for amebic abscess consists of oral or IV administration of 750 mg of metronidazole three times daily for 5 to 10 days. A regimen of 2.4 g daily by
mouth for several days has also been successfully employed. Up to 90% of patients respond clinically within 72 hours. Aspiration of the hepatic lesion should be
performed if clinical response is not seen by this time. More toxic regimens that are uncommonly indicated consist of 1 to 1.5 mg of dehydroemetine per kilogram of
body weight daily for 5 days plus either diloxanide furoate or paromomycin.

Echinococcal Cyst (Hydatid Disease)

Echinococcal disease is endemic in areas of southern Europe, the Middle East, and Australia. It represents the larval stage of the canine tapeworm Echinococcus
granulosus. Cases reported in the United States are primarily imported. Human disease is generally asymptomatic and identified during routine roentgenography for
other reasons. Sixty percent to 75% of all cysts occur in the liver. Between 20% and 40% of persons may harbor multiple cysts.

Clinical presentation is often chronic and generally consists of an enlarging space-occupying lesion in the absence of significant constitutional symptomatology.
Symptoms are typically vague abdominal pain and pressure. At least one third of patients remain asymptomatic. Complaints are generally not noted until cysts reach 7
cm or more in size; average cyst size at surgery is approximately 11 cm. Hepatic enlargement may be noted, often in association with a palpable mass. Leakage and
frank rupture are dreaded complications and can occur spontaneously, after trauma, or at the time of surgical removal. Material is “allergenic,” and leakage may be
associated with anaphylaxis.

Diagnosis should be suspected in patients with a history of travel to endemic areas. Usual laboratory data are not useful. About 60% of patients will have an elevation
of alkaline phosphatase, and 33% may demonstrate eosinophilia. An indirect hemagglutination titer of more than 1:64 is seen in about 50% of cases. CT,
ultrasonography, or routine abdominal films often demonstrate single or multiple cystic areas, generally with partial calcification. The presence of intracystic septations
associated with partial calcification of the cyst is considered pathognomonic.

Therapy consists of surgical extirpation under carefully controlled conditions to avoid spillage of cyst contents. Percutaneous aspiration is contraindicated because of
risk for spillage. Medications are not useful. For the management of cysts when complete excision is not feasible, authorities recommend instillation of cetrimide plus
removal of the inner embryonic membranes of the cyst.

Neoplasm and Other Causes of Hepatic Filling Defects

Benign and malignant neoplasms (both primary and metastatic) often involve the liver. The most common primary neoplasms are hepatocellular carcinoma and
cholangiocarcinoma. Primary cancers commonly associated with hepatic metastases include those of the lung, breast, colon, rectum, stomach, and pancreas, and
melanoma. One investigation demonstrated that 39% of adults dying with solid tumors had hepatic metastases.

Clinical presentation varies and may overlap that seen with infectious etiologies. Ascites, however, may be seen and is distinctly unusual for infectious causes of
hepatic filling defects. Alternatively, patients with pyogenic abscess are more likely to have at least three of the following: leukocytosis, fever, risk factors for pyogenic
abscess, shorter clinical course, and normal hepatic size.

CT is considered the best screening test for hepatic metastases. Sensitivity is above 90%, but specificity is low. Lesions larger than 1 cm can be described in this
fashion. Hepatic ultrasonography is generally considered the next most important test and (like CT) can distinguish solid from cystic lesions. Up to 90% of these can
be discovered with this technique. CT, often with the use of IV contrast, can detect lesions larger than 0.5 cm. Lesions that include cavernous hemangioma, focal fatty
deposits, and nodular hyperplasia can often be diagnosed by a characteristic CT scan plus radionucleotide imaging. Both ultrasonography and CT often can
discriminate simple cysts and other lesions. Although one or another study can provide clues to etiology, the ultimate diagnosis generally rests on tissue and fluid
sampling.

Summary

Hepatic filling defects are associated with many causes. The clinical presentation is variable, and diagnosis is usually identified by noninvasive radiographic
assessment plus sampling of the lesion. Percutaneous evaluation of lesion contents is generally acceptable and well tolerated. However, a consideration for hydatid



disease should contraindicate this approach. (R.B.B.)
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15. GRANULOMATOUS HEPATITIS

Granulomas may be found in the liver of patients with a known systemic disease, such as tuberculosis or sarcoidosis, and in patients who are asymptomatic and
whose liver function test findings are abnormal. The term granulomatous hepatitis has been used to describe patients with granulomas in the liver who have abnormal
liver function or nonspecific symptoms of fever and malaise.

Recent studies on granulomatous hepatitis appear to show differences in the etiology of this disease in comparison with earlier studies. Guckian and Perry (1965)
reviewed 63 cases of granulomatous hepatitis and noted many different causes, including infections (viral, bacterial, fungal, rickettsial), hypersensitivity diseases
(drugs and berylliosis), and vascular and connective tissue diseases (Wegener's granulomatosis, rheumatoid arthritis, sarcoidosis). Fifty-three percent of patients had
tuberculosis, 12% had sarcoidosis, and 2% had an unknown disease. As might be expected, recent studies show a different distribution of diagnoses, with
tuberculosis becoming much less common.

Sartin and Walker (1991) reviewed 88 cases of granulomatous hepatitis from the Mayo Clinic. In 50%, disease was confined to the liver, and a diagnosis of idiopathic
granulomatous hepatitis was made. Twenty-two percent of patients had sarcoidosis, and only 3% had tuberculosis. Patients in whom idiopathic disease was
diagnosed had a benign course.

Zoutman et al. (1991) reviewed a series of patients with fever of unknown origin who were found to have granulomatous hepatitis on liver biopsy. Of 23 patients, only
26% were given a specific diagnosis, and only two patients had mycobacterial disease. In the remaining 74% of patients, no specific diagnosis was made after 41
months of follow-up. All 17 patients had a benign course and remained well, although seven required long-term prednisone therapy.

henselae has been increasingly recognized as a cause of granulomatous hepatitis and splenitis. Granulomatous hepatitis has been reported in association with
secondary syphilis. Systemic Yersinia enterocolitica infection has caused granulomatous hepatitis with acute necrosis.

Granulomatous hepatitis continues to be reported as a drug effect. Quinidine, diltiazem, hydralazine, methimazole, glyburide, paracetamol, pyrazinamide, and
interferon alfa have recently been reported to cause granulomatous hepatitis. Bladder instillation of bacille Calmette-Guérin vaccine for the treatment of bladder
carcinoma has also been reported to cause granulomatous hepatitis, both by hematogenous dissemination and as a hypersensitivity reaction. In one study of patients
with rheumatoid arthritis receiving gold therapy, gold pigment could be demonstrated in lipogranulomas by radiographic microanalysis.

Mahida et al. (1988) described familial granulomatous hepatitis. Two West Indian parents and three of seven offspring had the disease. No cause or extrinsic etiology
could be identified. Granulomatous hepatitis may be a manifestation of lymphoma, although abnormal cells will often be detected with these lesions.

Because of the many etiologies for granulomatous hepatitis, a thorough history and physical examination must direct the workup. Examination of the lung and skin
and a search for lymphadenopathy will be particularly important. A detailed history should include all medications and drugs taken by the patient. A history of cough,
fever, drenching sweats, and weight loss suggests tuberculosis. Chest roentgenography, determination of serum calcium level, Venereal Disease Research
Laboratory (VDRL) test, urine analysis, and tuberculosis skin test will be routinely performed. Liver biopsy material should be cultured for fungi and mycobacteria.
Acid-fast, hematoxylin-eosin, and methenamine silver stains should also be performed. Serology for Q fever, brucellosis, syphilis, and hepatitis are recommended.
Angiotensin-converting enzyme may be indicated in patients with pulmonary disease in whom sarcoidosis is being considered.

Some patients with miliary tuberculosis may have negative results on stains for acid-fast bacilli. Clinical judgment will be needed to determine when empiric therapy
for tuberculosis is indicated. Additional cultures and biopsies of bone marrow, lymph node, or lung lesions may be necessary.

When the suspicion for tuberculosis is low, corticosteroid treatment has proved useful in symptomatic patients with sarcoidosis or idiopathic granulomatous hepatitis.
Methotrexate has been reported to be successful therapy in some patients with idiopathic granulomatous hepatitis. (S.L.B.)
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16. COMMUNITY-ACQUIRED PERITONITIS

Anatomy and Physiology of the Peritoneal Space
Spontaneous (Primary) Bacterial Peritonitis in adults
Secondary Bacterial Peritonitis

Normal Gastrointestinal Flora

Antimicrobials in Secondary Bacterial Peritonitis

Surgical Management of Secondary Bacterial Peritonitis

Continuous Ambulatory Peritoneal Dialysis

Peritonitis is a commonly encountered iliness that occurs in all age groups and is often infectious. Major types of peritonitis discussed in this chapter are spontaneous
(primary) bacterial peritonitis (PBP), peritonitis complicating visceral perforation (“secondary” bacterial peritonitis), and that complicating continuous ambulatory
peritoneal dialysis (CAPD). An appreciation of the anatomy, pathophysiology, clinical manifestations, and bacteriology of these diseases is important for appropriate
management.

Anatomy and Physiology of the Peritoneal Space

The peritoneum is a closed space with many invaginations and outpockets. In females, the fallopian tubes breach this closure. Upper and lower peritoneal areas are
connected by left and right gutters; these are potential conduits for infected material. The most dependent of these areas is the pelvis. Other candidates for
accumulation of drainage are the left and right subdiaphragmatic spaces. The lesser sac, one of the largest of the potential spaces, is bounded by the pancreas and
stomach and has an opening called the foramen of Winslow. Because of its unique location, it may be spared from general peritoneal infection. Alternatively, it may
become infected as an isolated area.

The peritoneal cavity is lined by a single-layered serous membrane that allows rapid bidirectional transfer of materials. Physical forces, including oncotic and
hydrostatic pressure, determine flow rate and direction. Antimicrobials such as quinolones, trimethoprim-sulfamethoxazole (TMP-SMX), aminoglycosides, b-lactams,
clindamycin, and chloramphenicol penetrate the inflamed peritoneum and can rapidly achieve therapeutic concentrations. Thus, there may be no need for
intraperitoneal antimicrobials in the management of some forms of peritonitis. The lymphatics remove proteins and particulate matter. Peritoneal lymphatics
interdigitate with those above the diaphragm and allow the rapid dispersal of particulate matter into the pleurae. The diaphragmatic surface is covered with
specialized lymphatics bearing stomata of 8 to 12 um. Bacteria and proteins can be removed through pores of this size.

The peritoneal cavity responds to infection in several ways. Removal of potential pathogens occurs primarily by lymphatics. As an example, at least 50% of an
intraperitoneal bacterial challenge is cleared into the bloodstream within 1 hour. Organisms are taken up through peritoneal lining cells, absorbed by lymphatics, and
ultimately enter the bloodstream via the thoracic duct. Containment of infection is aided by production of fibrin secondary to inflammation. Normal anatomic barriers
such as omentum, abdominal organs, and diaphragm may allow actively infected areas to remain sequestered from the remainder of the peritoneal cavity. Finally,
host defenses that include peritoneal macrophages, polymorphonuclear leukocytes, complement, and immunoglobulins can be activated to opsonize, phagocytize,
and kill microorganisms.

Spontaneous (Primary) Bacterial Peritonitis in adults

PBP is that unassociated with a primary intraabdominal source. Adults most often have cirrhosis with ascites as its substrate. In this population, it is a marker of
severe liver disease. In-hospital mortality reaches 50%, and rates of relapse of up to 43% at 6 months and 69% at 1 year and 1-year mortality rates of approximately
60% are published. Patients at particular risk are those with ascitic protein concentrations of less than 1 g/dL. Patients with severe liver disease who survive an initial
bout of PBP may be candidates for liver transplantation. Symptoms include worsening hepatic failure, abdominal pain or tenderness, and fever. These classic findings
may be minimal, however, and the disease occasionally may be diagnosed in the absence of symptoms. Generally, paracentesis should be performed in patients with
ascites and any of the classic findings.

PBP most commonly is caused by a single microbe. Identification of multiple enteric bacteria should prompt a search for perforated viscus. Escherichia coli (40% to
60%) and streptococci/enterococci (30%) are most often seen. Other enteric gram-negative bacilli, especially Klebsiella species, comprise most of the remainder.
Anaerobes are rarely identified, probably because of high oxygen tensions in ascitic fluid.

A variant of spontaneous peritonitis, culture-negative neutrocytic ascites, is defined as the combination of ascitic fluid leukocytosis (>500/mm 2), no prior antibiotics,
and negative cultures. Presentation and natural history are the same as with PBP. The reason for negative cultures involves the immune response of ascitic fluid.

Blood cultures should be performed for patients suspected of having PBP, and individuals should undergo diagnostic paracentesis. The former are positive in about a
third of patients. Within ascitic fluid, cell count and differential demonstrate primarily polymorphonuclear leukocytes and cell counts of more than 250 to 500/mm 3.
Marked peripheral leukocytosis does not affect this. Other parameters that help discriminate between PBP and other ascitic syndromes include an ascitic fluid-serum
lactate dehydrogenase ratio above 0.4 and an ascitic fluid-serum glucose ratio below 1.0. Generally, PBP by these criteria has been exudative. Gram's stain typically
demonstrates a single morphology (implying a single organism). Paracentesis fluid should be routinely injected into blood culture bottles, and especially the
BacT/ALERT system. This results in faster and greater yields than does the use of traditional agar inoculation systems.

Therapy consists of appropriate antimicrobials and supportive care. Choice of agent can be based on Gram's stain. Gram-positive cocci in chains represent
streptococci. Two to three million units of aqueous penicillin G IV every 4 hours, plus 5 mg of gentamicin per kilogram IV daily in a single dose provides optimal
coverage until identification is completed. Streptococcus pneumoniae, S. pyogenes, and most other streptococci can then be treated with penicillin as monotherapy.
Enterococcus faecalis or E. faecium generally requires combination therapy. Unfortunately, some strains of enterococci now produce b-lactamase or may be
vancomycin-resistant. Therapy must be individualized based on susceptibilities. Gram-negative bacilli demonstrated on Gram's stain can generally be managed with
monotherapy. Options include third-generation cephalosporins, antipseudomonal penicillins, aztreonam, quinolones, TMP-SMX, ticarcillin-clavulanate,
piperacillin-tazobactam, or imipenemcilastatin. Choice depends primarily on susceptibility patterns, cost, ease of administration, and patient factors.

Recommendations for empiric therapy if treatment cannot be guided by Gram's stain are generally a third-generation cephalosporin or a b/b-lactamase combination.
Aztreonam has been well studied for PBP, and although it works well for illness caused by gram-negative bacilli, gram-positive superinfection has been noted. Thus,
its use as empiric monotherapy cannot be supported. For susceptible enteric gram-negative bacilli in patients tolerant of oral therapy, oral quinolones or TMP-SMX
could be considered.

Duration of therapy is best guided by the results of a second paracentesis performed 48 hours after initiation of antibiotics. At this time, patients should have ascitic
fluid WBC counts of less than 250/mm? and negative cultures. If counts have risen or if cultures remain positive, a ruptured viscus should be considered. For patients
with ascitic fluid counts of less than 250/mm? at 48 hours, duration of treatment should be 5 days. Evaluation for ruptured viscus, resistant pathogens, and other
reasons for failure should be performed when counts have not fallen at repeated (48-hour) paracentesis.

Primary peritonitis caused by Mycobacterium tuberculosis or fungi needs to be considered in patients with negative bacterial cultures and exudative ascites.
Tuberculous peritonitis comprises more than 50% of cases of abdominal tuberculosis, is most common in women (71%), and can mimic an acute abdomen, tumor, or
cirrhosis. Many of these patients have no evidence of disease elsewhere (46%), and skin tests may be negative (17%). Most cases are associated with exudative
ascites and lymphocyte counts above 500/mm?®. Diagnosis is best made by peritoneal biopsy for smear, culture, and histopathology. Fungal peritonitis is most
commonly associated with either Candida species or Cryptococcus neoformans. The former should be considered in patients with previous intraabdominal surgery
and recent broad-spectrum antimicrobial treatment. The latter usually presents a component of disseminated cryptococcosis and is generally diagnosed by aspiration
of ascites. Severe underlying hepatic disease is noted, and there may be a history of recent upper gastrointestinal bleeding.

Prevention of PBP should be attempted in all patients who survive an initial bout or who are high risk (variceal bleeding, low ascitic protein concentrations, or
prolonged prothrombin times). Oral quinolones and TMP-SMX have been utilized. The latter, at a dose of 1 DS 5 d/wk was associated with a statistically lower



likelihood of PBP than placebo, but long-term mortality rates were unchanged. Diuresis to decrease ascitic fluid volume (and therefore raise ascitic fluid protein) is
also indicated.

Secondary Bacterial Peritonitis

Secondary bacterial peritonitis generally results from spillage of the contents of a hollow viscus. Common causes are penetrating trauma, malignancy, diverticular and
appendiceal infections, cholecystitis, and pyloric ulcer disease. Consequences depend in part on the bacteriologic composition of the spilled material. Clinical
presentation often involves well-defined complexes of symptoms. The elderly and those on high doses of corticosteroids may present in more subtle fashions. In these
populations, abdominal pain may be blunted and fever may be lower. As a result, symptoms may last longer before diagnosis, and patients may therefore be sicker on
presentation.

Normal Gastrointestinal Flora

implications. Polymicrobial contamination with three to five species often follows large-bowel spillage. Anaerobes, including Bacteroides fragilis, predominate.
Pseudomonas aeruginosa may be an important consideration in patients with complicated appendicitis.
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Table 16-1. Comparative bacteriology of the intact gastrointestinal tract

Summarized results from animal and human trials indicate the following: (a) Early mortality from peritonitis approaches 40% and is caused primarily by gram-negative
sepsis from E. coli; (b) intraabdominal abscesses develop in most survivors with a complex flora that includes B. fragilis, E. coli, enterococci, and other anaerobes; (c)
the capsule of B. fragilis is a virulence factor associated with abscess formation; and (d) there exists a pecking order of antimicrobial agents that vary considerably in
their ability to improve survival and decrease abscess formation among survivors and to decrease the number of viable bacteria within experimental abscesses.
Conclusions from these studies demonstrate the need for antimicrobials that target both enteric gram-negative and anaerobic (including B. fragilis) components of
these infections.

In community-acquired peritonitis, the roles of enterococci and Candida are controversial. Enterococci are identified in up to 20% of infections, and some recent data
identify documentation of enterococcal species as a risk factor for adverse outcome when they are not targeted in therapy. However, there are no data demonstrating
enhanced outcomes when enterococcal infection is treated. In general, neither organism needs to be covered empirically unless it is believed to be a predominant
pathogen on Gram's stain, associated with positive blood cultures, or noted in pure culture. Vancomycin-resistant enterococci are unlikely to be identified in
community-acquired disease. However, both organisms become important considerations following antimicrobial therapy or reoperation for complications.

Antimicrobials in Secondary Bacterial Peritonitis

Antibiotics employed in secondary bacterial peritonitis should take into account which pathogens are likely; this is based in part on the initial site of infection. As an
example, perforation of a previously healthy stomach is likely to result in either sterile peritonitis or infection associated with low numbers of oropharyngeal flora.
Alternatively, peritoneal contamination from the colon will be associated with a complex flora involving enteric bacilli and anaerobes. Numerous antibiotics (when
coupled with drainage), administered as monotherapy or in combination, are effective and appropriate for the management of secondary bacterial peritonitis. The

Choice among them requires knowledge of local resistance problems, host factors (allergy, end-organ function), costs, and availability in hospital formularies.
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Table 16-2. Antimicrobials useful in secondary community-acquired bacterial peritonitis

Optimal length of therapy for secondary bacterial peritonitis is unknown. Current data suggest that 5 to 7 days of IV therapy is sufficient for infection associated with
recent penetrating trauma or peritonitis in otherwise healthy persons. Complicated peritonitis with residual abscess formation needs longer treatment. Use of oral
agents for part of the course may be sufficient in patients with functional gastrointestinal tracts.

Surgical Management of Secondary Bacterial Peritonitis

Removal of necrotic tissue, drainage of abscesses, and closure of perforations are major goals of surgery. Penetrating trauma or acute perforation of a viscus requires
exploratory laparotomy. Antimicrobials are administered as soon as possible and can often be discontinued by 5 days.

Percutaneous catheter drainage of abscesses should be employed when technically feasible, but this technique has little value in acute secondary peritonitis. For
drainage of intraabdominal abscesses, success rates in noncomparative studies are more than 85%. Percutaneous drainage should be strongly considered as initial
therapy for patients with approachable intraabdominal abscess and for those who are poor surgical candidates.

Continuous Ambulatory Peritoneal Dialysis

CAPD-related peritonitis is a significant complicating factor of this procedure and is noted approximately 1.7 times per patient-year or about every 7 to 10 months.
Approximately 60% of patients will have a bout of peritonitis during the first year of CAPD. Recurrences develop in 20% to 30% of individuals. The relationship



between CAPD peritonitis and mortality is most noted in white, nondiabetic, older patients. Some data suggest that peritonitis contributes to mortality in about 15% of
patients and is most notable with gram-negative bacilli and fungi. In selected patients on long-term CAPD, peritonitis does not develop, presuming a role for host
defenses or meticulous care. Most common pathogenetic mechanisms are migration along the dialysis catheter or breaks in sterile technique during dialysis
exchanges. Dialysis fluid inside the peritoneal cavity can support the growth of many pathogens, including most enteric bacilli, Staphylococcus aureus, and P.
aeruginosa. Patients identified as nasal carriers of S. aureus are at higher risk than noncarriers for the development of S. aureus peritonitis. Data also suggest that
peritonitis is more likely to develop in patients with enhanced anxiety and decreased quality-of-life scores. The reasons for this are uncertain.

In the context of CAPD, peritonitis can be defined as the presence of turbid dialysate when etiologies other than infection cannot be identified; this condition occurs in
the presence of WBC counts of more than 300/mm?3. This definition does not require the presence of constitutional symptomatology, leukocytosis, abdominal pain, or
a positive Gram's stain or culture. Risk factors include advanced age, use of CAPD rather than continuous cycling peritoneal dialysis (CCPD), and earlier initiation of
CAPD in the patient's history. The reasons why peritonitis never develops in up to 50% of patients while others have recurrent episodes are uncertain; however,
chronic nasal carriage of S. aureus has been identified as a risk factor in some patients with recurrent infections associated with this organism.

Clinical presentation is generally cloudy peritoneal dialysate. Fever is noted in 33% of patients, and abdominal pain and tenderness are seen in the majority. Up to
one third of patients will be sick enough to require hospitalization, but therapy is generally rendered in an outpatient setting. It is uncommon for infections to
disseminate beyond the peritoneal cavity.

The bacteriology of peritonitis complicating CAPD is generally monomicrobial. The presence of polymicrobial infection should prompt an assessment for perforation of
a viscus. S. aureus and Staphylococcus epidermidis are most commonly implicated and are responsible for approximately 50% of infections. Up to 70% of isolates are
gram-positive bacteria. P. aeruginosa is associated with 5% to 10% of cases but causes significant mortality and morbidity. Miscellaneous organisms, including fungi
(mostly Candida species) and mycobacteria (not M. tuberculosis), and sterile specimens are noted in 10% to 20% of cases. Fungal peritonitis represents 3% to 4% of
all cases of peritonitis, is mostly caused by Candida species, and is associated with prior use of antibiotics. Removal of catheter, short-term hemodialysis, and
catheter replacement at 2 to 8 weeks appears to render satisfactory therapy. Etiology can usually be suspected from Gram's-stained specimens of fluid. This
information should be utilized for antibiotic decision making. Culture for aerobic and anaerobic organisms should always be obtained, and special cultures for
acid-fast bacilli and fungi should be sought if standard Gram'’s stain fails to demonstrate bacteria.

The linchpin of management is the administration of appropriate antimicrobials in doses sufficient to exceed the minimum inhibitory concentration for the offending
organism at the site of infection for at least part of the dosing interval. Most cases unlikely to be complicated by bacteremia can be managed by intraperitoneal
antimicrobials and preservation of the dialysis catheter. P. aeruginosa infections are generally managed with two effective agents plus catheter removal.

Gram's stains. Major indications for catheter removal include infection caused by fungi, mycobacteria, P. aeruginosa, or Corynebacteria. Additional reasons are
perforated viscus, relapse of peritonitis, and tunnel infection. Parenteral antimicrobials are initially indicated if bacteremia or sepsis is suspected. Duration of
treatment may be 7 to 10 days (gram-positive infection) or 2 to 3 weeks (gram-negative or fungal infection). Amphotericin B in a total dose of up to 500 mg following
catheter removal remains the gold standard for susceptible fungal infections.
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Table 16-3. Antibiotics for use in peritonitis complicating continuous ambulatory peritoneal dialysis

Prevention of peritonitis in CAPD is difficult and best associated with education and adherence to appropriate techniques. Antibiotic prophylaxis does not work well
and is generally not recommended. In patients with S. aureus peritonitis, eradication of identified nasal carriage should be attempted with mupirocin. S. aureus
peritonitis may also be preventable with use of daily mupirocin at the catheter exit site or by use of 600 mg of rifampin for 5 days of every 3 months. (R.B.B.)
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17. INFECTIONS OF THE HEPATOBILIARY TRACT

Bacteriology of the Biliary Tract
Acute Cholecystitis
Complications of Acute Cholecystitis

Ascending Cholangitis
Biliary Tract Infections in Patients with HIV/AIDS
Pyogenic Hepatic Abscess

Infections of the hepatobiliary tract hold great potential for mortality and morbidity. Diagnosis may be difficult because of unusual presentations. Patients with
advanced HIV and AIDS may present with hepatobiliary disease in which unusual pathogens (many nonbacterial) need to be considered, and for which management
may differ significantly from that employed in other cases. Abdominal ultrasonography and computed tomography (CT) have favorably affected both diagnosis and
treatment. Invasive radiologic procedures have emerged as an alternative to surgery in many instances.

Bacteriology of the Biliary Tract

The normal biliary tract is sterile. Approximately 80% of persons with cholelithiasis have biliary tract colonization; pathogenesis is unknown. Common bacteria include
Escherichia coli, Proteus mirabilis, Klebsiellz species, and enterococci and other streptococci. Anaerobes are less common than in other parts of the gastrointestinal
tract, although the isolation of Clostridium perfringens is well described. Bacteroides fragilis may be noted as a colonizer in up to 41% of specimens obtained from
elderly persons, but it is rarely pathogenic except in the presence of a stent.

Recent comparative studies demonstrate that the severity of the clinical condition is associated with the intensity of bacterial colonization. Likelihood of biliary
colonization is higher when choledochlithiasis is present, and is essentially 100% with acute cholangitis. Age correlates with likely colonization, and in the presence of
common duct stones, similar bacteria are recovered from common duct and gallbladder bile.

Acute Cholecystitis

In the United States, most cases of acute cholecystitis are caused by cystic duct obstruction with subsequent proliferation of colonizing bacteria. Ischemia and tissue
necrosis ensue, sometimes resulting in gangrene and perforation. The typical presentation of calculous cholecystitis includes right upper quadrant (RUQ) pain,
nausea, and fever. In the elderly, presentation may be subtle, with blunted response to pain and absence of fever. In these situations, the diagnosis must be promptly
suspected to avoid perforation, septicemia, and death.

The diagnosis of acute cholecystitis is usually suspected on clinical grounds and should be confirmed radiographically. Ultrasonography of the RUQ is generally
considered the procedure of choice and may be able to predict the likelihood of perforation. If this test cannot be obtained for technical reasons, CT provides similar
information. Routine blood studies often demonstrate leukocytosis with a left shift, but levels of hepatic enzymes and bilirubin may be normal. Elevation of serum
bilirubin above 2 to 3 mg/dL suggests common duct obstruction and possible ascending cholangitis.

Management of acute cholecystitis consists of supportive care, appropriate antimicrobials, and surgery. Although the timing of surgical intervention remains
controversial, most authorities recommend prompt cholecystectomy after initial medical stabilization. For patients who are too ill to tolerate major surgery,
cholecystostomy may prove lifesaving and may be followed by removal of the gallbladder 4 to 6 weeks later. Patients who fail to stabilize within 24 hours or who
demonstrate clinical deterioration should be operated on promptly.

Antimicrobial therapy is guided by the likely causative organisms. Although penetration of antimicrobials into the biliary tract has received attention in the literature,
few clinical data confirm the importance of this. Additionally, most agents fail to penetrate the bile in the presence of total biliary tract obstruction. In all cases of acute
cholecystitis, high-dose parenteral antimicrobials are initially indicated, as bacteremic disease is not unusual and may be polymicrobial. The regimen should be well
tolerated, reasonably safe, and cover most enteric gram-negative bacilli, enterococci, and C. perfringens. Coverage for B. fragilis is controversial but is reasonable in
the elderly. Single agents such as ticarcillin-clavulanate or imipenem-cilastatin are adequate for most cases. Recent investigations employing quinolones as
monotherapy (either ofloxacin or ciprofloxacin) have also resulted in satisfactory outcomes. Therapy may be adjusted after the results of cultures become known.
Severe sepsis with multiorgan failure or shock, for example, usually indicates a complication (gangrene, perforation) or complete cystic duct impaction.

Acute cholecystitis in the elderly patient is usually associated with higher morbidity and mortality. Up to 40% of the elderly have gangrene, perforation, or empyema at
the time of surgical intervention. Fifteen percent have secondary intraabdominal abscesses. The reasons for these age-related differences are not understood. Often,
diagnosis is delayed because of more subtle signs of disease. Elderly persons may be afebrile and fail to produce a prompt leukocytosis. Additionally, pain may be
poorly localized and vaguely defined. Diagnosis should be suspected in the patient with vague abdominal pain of uncertain origin, and diagnostic studies should be
undertaken promptly. Prompt surgical intervention may be necessary in uncertain circumstances.

In 2% to 15% of cases, cholecystitis is acalculous. Severe burns, other critical illnesses, residence within ICUs, and the postoperative state are contributory. Mortality
is 30% to 50%, many times higher than that seen in calculous disease. The diagnosis of acalculous cholecystitis is often difficult, in part because of the severity of
illness. Many patients cannot be carefully questioned and may be receiving medications that dull response. Fever, leukocytosis, and vague abdominal discomfort may
be the sole presentation, and even these may not be simultaneously present. Diagnosis requires a high index of suspicion, and is generally made by RUQ
ultrasonography. Laparoscopy can be definitive in selected cases and may obviate the need for formal laparotomy. Alternatively, a recent study employed follow-up
sonography 24 hours after a nondiagnostic initial test result. Progressive thickening of the gallbladder wall correlated with acalculous cholecystitis. Therapy usually
consists of percutaneous cholecystostomy, which may be curative. Antibiotics are given parenterally and should cover likely enteric flora of an ICU.

Biliary tract candidiasis has been recently reviewed. Approximately 1% of patients undergoing cholecystectomy demonstrate Candida as a significant pathogen. Many
had uncomplicated cholecystitis. Risk factors include prior use of antimicrobials and corticosteroids. When disease is limited to the gallbladder, cholecystectomy
without antifungal therapy is curative in patients who are not neutropenic patients.

Complications of Acute Cholecystitis

Gallbladder perforation is seen in 10% to 15% of cases and should be suspected in patients following delays in diagnosis and in men more than 70 years old. Clinical
findings include RUQ mass, palpable gallbladder, and peritonitis. Three forms of perforation that occur are (a) free perforation into the peritoneal cavity, (b) rupture
with local containment, and (c) rupture into an adjacent viscus. Generalized peritonitis, less common than localized and contained perforation, has the worst
prognosis. The clinical presentation is similar to that seen when this disease has other causes, and identification of the gallbladder as the cause of peritonitis is
usually made at laparotomy. Perforation with local containment often occurs several days after clinical cholecystitis is evident and usually presents as antimicrobial
treatment failure. A palpable mass may become obvious. Rupture into an adjacent viscus, often the stomach, may be at first associated with dramatic clinical
improvement. Management of perforation is surgical.

Emphysematous cholecystitis is an uncommon condition diagnosed by the presence of air in either the gallbladder wall or lumen. The clinical presentation is often
that of “typical” acute cholecystitis, but with a higher rate of occurrence in male patients and a higher mortality rate (15% vs. 3% to 8%). C. perfringens is frequently
implicated (45% vs. 10% to 15%). Early surgical intervention is necessary. Empyema of the gallbladder is documented at the time of operation and usually presents in
the severely ill patient as RUQ discomfort. At the time of surgery, a pus-filled organ is demonstrated.

Ascending Cholangitis

Ascending cholangitis results from infection within the common bile duct and is most often caused by an obstructing stone. It may also be noted as an uncommon
complication of percutaneous biliary drainage, in the presence of intrahepatic stones, and in cases of AIDS. Fever (92%), chills (65%), and jaundice (67%) are
generally observed, whereas RUQ pain (42%) is less commonly noted. Approximately 5% of patients present with septic shock. In the elderly, fever and pain may be



subtle. Charcot's intermittent fever is a syndrome of recurrent cholangitis, usually caused by a partially obstructing stone or a series of stones passing through the
common duct. In a recent study, it was noted in fewer than 20% of patients with cholangitis.

Laboratory data may demonstrate elevations of both alkaline phosphatase and serum bilirubin. Levels of serum bilirubin above 3 mg/dL are unusual in uncomplicated
acute cholecystitis. Leukocytosis is often observed but is nonspecific. Elevation of serum amylase is seen in approximately 40% of cases and does not necessarily
imply pancreatitis.

Pathogens include enteric gram-negative bacilli, Enterococcus faecalis, and C. perfringens. B. fragilis and Candida albicans have been rarely noted. Rarely, parasites
that include Ascaris lumbricoides, Clonorchis sinensis, and Echinococcus species have been identified. Ascending cholangitis is the most common cause of
polymicrobial bacteremia, and the isolation of multiple pathogens from blood cultures should prompt the clinician to consider the biliary tract as the primary source.
Overall, approximately 30% of patients with cholangitis will demonstrate positive blood cultures, and, of these, 25% will be polymicrobial.

Diagnosis can be confirmed by radiographic studies that include ultrasonography and CT. Generally, dilatation of the common duct more than 1.5 cm is noted.
Cholangiography, generally by the endoscopic retrograde technique, is indicated in patients requiring urgent biliary decompression and those being prepared for
surgery. Antimicrobial therapy is similar to that used for acute cholecystitis. Ticarcillin-clavulanate or imipenem-cilastatin cover most likely pathogens. Recent data
demonstrate that parenteral quinolones are also effective. If combinations are to be employed, they should include an agent active against enterococci. Treatment
should be continued for 7 to 10 days. Maintenance therapy with low-dose antibiotics has been studied in selected patients with recurrent cholangitis. Quinolones,
trimethoprim-sulfamethoxazole, and amoxicillin-clavulanate have been recommended, with suppression continued for 3 to 4 months before reassessment of need.
The presence of yeast on Gram's stain (from drainage) as the predominant flora or the heavy growth of Candida species on culture merits antifungal therapy.
Amphotericin B remains the agent of choice, although newer data suggest a role for 1V fluconazole.

Initial stabilization of the patient plus antimicrobials is always indicated. Up to 85% of patients respond favorably to such measures. Urgent drainage is necessary in
patients who fail to respond rapidly. For persons who improve, drainage will often be necessary to prevent recurrence. Choice between surgery and endoscopy is
dictated by availability and anatomic considerations.

Biliary Tract Infections in Patients with HIV/AIDS

Recognition of hepatobiliary complications in patients with AIDS dates back to the early 1980s, when patients with biliary tract cryptosporidiosis and obstruction were
identified. Although typical bacterial diseases may develop in persons with HIV/AIDS as described above, two syndromes specific to this population are AIDS-related
cholangiopathy syndrome and acalculous cholecystitis. However, a recent investigation of patients who underwent cholecystectomy demonstrated that about 25% had
cholelithiasis.

Acalculous cholecystitis in this population generally presents with subacute or chronic RUQ pain and fever. Advanced AIDS is usually present. Noninvasive imaging
depicts a thickening of the gallbladder wall, but the gallbladder is free of stones. The severity of imaging findings is out of proportion to clinical complaints. Laboratory
data demonstrate significant elevations of alkaline phosphatase and absence of leukocytosis. Organisms implicated are usually Cryptosporidium or cytomegalovirus
(CMV). Other opportunists that have been identified include Microsporidia, Isospora, and Pneumocystis carinii. Surgery is indicated and alleviates clinical complaints.
However. life span is only about 7 months, owing to underlying advanced AIDS.

AIDS-related cholangiopathy is seen in patients with advanced AIDS; the typical CD4 count is less than 100/mm 2. The presentation is subacute or chronic RUQ pain,
but fever, nausea, and vomiting are seen in about 50% of cases. Jaundice is distinctly unusual. Pathogenesis is not known. The diagnosis should be suspected in
patients with advanced AIDS and RUQ pain. Ultrasonography or CT are initially indicated and often suggest dilatation of ducts. Endoscopic retrograde
cholangiopancreatography is the study of choice. It provides the best definition of ducts and strictures, tissues and materials can be sampled for culture and other
microbiologic testing, and therapy with sphincterotomy is possible if indicated. Treatment is geared to relieving obstruction (sphincterotomy or stent placement). Up to
67% of patients will have some measurable relief. Therapy of specific pathogens has been unrewarding. Drugs for CMV have not had a major impact on CMV-related
cholangiopathy, and therapy with paromomycin for cryptosporidiosis has also generally been unrewarding.

Pyogenic Hepatic Abscess

Cases of pyogenic hepatic abscess comprise only 0.016% of hospitalizations. Most cases now occur as a result of common bile duct obstruction. Other causes
include (a) perforations of any portion of the gastrointestinal tract, (b) septicemia, (c) blunt trauma, and (d) contiguous spread from adjacent infected foci. However,
many cases are cryptogenic. Such abscesses must be differentiated from other space-occupying lesions, including tumors, amebic abscesses, and cysts. Tumors are
generally associated with longer prodromes, absence of known risk factors for abscess, and absence of fever and leukocytosis. Amebic abscess should be especially
considered in younger patients (often male) with a history of diarrhea who are from underdeveloped countries and in patients with major pleuropulmonary
manifestations. Serologic tests for amebiasis are reliable and clinically useful, with results available in only several days. In patients with AIDS, space-occupying
lesions may be associated with Kaposi's sarcoma, lymphoma, CMV, and opportunistic fungi and mycobacteria. The opinion of the author is that although in almost
50% of cases a diagnosis is obtained, it is rare to find a treatable etiology.

The clinical presentation of pyogenic hepatic abscess depends on the cause. When it is associated with generalized sepsis, hectic chills and fever may occur along
with with RUQ tenderness and hepatomegaly. Localizing findings, however, may be absent. More commonly, hepatic abscess presents as vague RUQ discomfort in
the absence of major constitutional complaints. Symptoms may last more than 1 month. Jaundice is unusual except with common duct obstruction. Between 20% and
30% of cases are associated with abnormalities of the right side of the chest, such as atelectasis or elevation of the right hemidiaphragm. Pneumonia may be the first
consideration.

Routine hematologic and microbiologic studies are not generally useful except if blood cultures are positive. The most common clue is elevation of serum alkaline
phosphatase, which in the proper clinical context suggests infiltrative disease of the liver. The diagnosis can be confirmed by CT or ultrasonography, which usually
detects a space-occupying lesion. Results of these procedures are positive in more than 90% of cases, but they may miss lesions smaller than 1 cm in diameter.

Therapy consists of appropriate antimicrobials and drainage. The bacteriology of pyogenic abscess is often polymicrobial and includes enteric gram-negative bacilli,
enterococci, and anaerobes (including B. fragilis). Septic metastatic complications, often involving the eye or lung, were recently reviewed and found to be associated
with Klebsiella pneumoniae and underlying diabetes. Liver abscesses complicating bacteremia are often caused by Streptococcus pyogenes or Staphylococcus
aureus.

Antimicrobials should be active against B. fragilis and enteric gram-negative bacilli. A potential advantage of clindamycin is its ability to penetrate hepatic tissue in
therapeutic levels. No controlled studies have been done comparing various antimicrobial regimens. Therapy should be continued for at least 4 weeks with adequate
drainage and for at least 8 weeks if drainage is not performed or is incomplete. Oral therapy has not been well studied. Drainage of all accessible abscesses should
now be considered the standard of care. Percutaneous drainage is safe and effective and is generally preferred to surgical intervention when technically feasible.
Surgery should be performed to eradicate a feeding focus. (R.B.B.)
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18. URINARY TRACT INFECTIONS: BASIC PRINCIPLES OF THERAPY

Many controversies about the treatment of urinary tract infections remain unresolved. Bacteriuria may be asymptomatic and not require antimicrobial therapy or may
be associated with upper or lower tract infection. Although the treatment of cystitis differs significantly from that of pyelonephritis, the physician may not know with
certainty where the infection is localized. Despite these controversies and uncertainties, there are several well-documented guidelines for the treatment of urinary
tract infection:

N

10.

11.

12.

13.

1. Patients with upper tract symptoms require 10 days to 2 weeks of antimicrobial therapy.
2.
3. Patients with community-acquired upper urinary tract infection who have gram-negative bacilli on urine Gram's stain can be treated with a wide range of

Patients with high fever, chills, and elevated WBC counts require initial IV antimicrobial therapy, guided by urine Gram's stain.

antimicrobial agents. Agents such as third-generation cephalosporins, aztreonam, trimethoprimsulfamethoxazole, and ureidopenicillins are widely
recommended. Ampicillin and sulfonamides are not used in this setting because of the increasing resistance of Escherichia coli.
In patients with hospital-acquired pyelonephritis, a history of recurrent infection, or prior infection with a resistant organism, initial antimicrobial therapy must
have an antipseudomonal spectrum. Depending on the institution's antimicrobial resistance profile, agents such as ceftazidime, tobramycin or amikacin,
imipenem, ticarcillin-clavulanic acid, or ciprofloxacin may be initiated. When results of antimicrobial susceptibility tests become available, therapy can be
revised. If aminoglycoside therapy was begun in an elderly patient or a patient with renal insufficiency, a safer antimicrobial should be chosen once susceptibility
results define all options.
Bacteria should be cleared from the urine within 24 to 48 hours of therapy. If bacteriuria persists, antimicrobial therapy should be changed based on
susceptibility results.
Patients who have persistent fever or toxicity despite appropriate antimicrobial therapy should be investigated for perinephric or renal cortical abscess.
In patients with uncomplicated upper tract infection, antimicrobial therapy can be switched from IV to oral after a few days of defervescence. The quinolones,
particularly ciprofloxacin, have been used extensively in this setting. Selected patients can be treated with oral therapy initially, provided they are not toxic,
immunosuppressed, pregnant, or vomiting.
Many studies have found that short-course therapy for lower urinary tract infection (3 days or even one dose) is as effective as a 7- to 14-day course. These
studies have generally been performed in young women with symptoms of cystitis. Many different oral regimens have been used, including
trimethoprim-sulfamethoxazole, norfloxacin, ciprofloxacin, cephalexin, and amoxicillin-clavulanate (Augmentin). Recent reviews have warned that single-drug
therapy for cystitis is somewhat less effective than 3-day regimens. Men with cystitis generally receive at least 7 days of antibiotic therapy because of concern
for complicating factors, particularly prostatitis.
Cystitis in elderly women has not been well studied. Long-term eradication of bacteriuria is less likely to be seen in elderly women, particularly if their functional
status is poor. Elderly women with typical symptoms of cystitis should probably be treated for 3 days with a quinolone or trimethoprim-sulfamethoxazole. Relapse
after 3 days should be considered evidence for upper tract disease, and treatment guidelines, as previously described, should be followed.
Prospective studies have confirmed the value of in vitro antimicrobial susceptibility testing. The initial disappearance of bacteriuria is closely correlated with the
susceptibility of the microorganism to the concentration of the antimicrobial agent achieved in the urine.
The relative importance of antimicrobial concentrations obtained in the serum and urine in the treatment of urinary tract infections remains controversial. When
concomitant bacteremia occurs, blood levels achieve critical importance, and parenteral administration of drugs is required. Urinary tract infections can be cured
with drugs that achieve therapeutic concentrations only in the urine. The majority sentiment is that cure of urinary tract infections depends on antimicrobial
concentrations in the urine rather than in the serum.
Many infectious disease experts prefer to administer a bactericidal drug for urinary tract infections, but there is no documentation that a bactericidal compound
has greater efficacy than a bacteriostatic drug. There is no evidence that unselected combinations of multiple antimicrobials given simultaneously produce a
higher cure rate than does an effective member of the combination given singly.
Drug efficacy can be enhanced by awareness of the fact that the antibacterial activity of many chemotherapeutic agents used in the treatment of urinary tract
infections is affected by changes in urinary pH.

e Alkalinization of urine increases the activity of the aminoglycosides (streptomycin, kanamycin, gentamicin, tobramycin, amikacin), benzylpenicillin, and

erythromycin.
¢ Acidification of the urine increases the activity of the tetracyclines, nitrofurantoin, and methenamine mandelate.

Controlled studies have demonstrated that efficacy will be enhanced by appropriate modification of urinary pH. (S.L.B.)
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19. CYSTITIS VERSUS PYELONEPHRITIS: LOCALIZING URINARY TRACT INFECTIONS

Antimicrobial therapy will vary depending on whether a urinary tract infection involves the kidney or is confined to the bladder. Hence, the clinician must localize the
site of infection as reliably as possible. Many clinical clues are helpful in distinguishing pyelonephritis from cystitis, although none is completely reliable. The
symptoms of infection confined to the bladder are dysuria, urgency, and frequency. Symptoms of fever, nausea, rigors, and back pain suggest upper urinary tract
infection. On physical examination, suprapubic tenderness occurs in cystitis; costovertebral angle tenderness may be present in pyelonephritis. The peripheral WBC
count is normal in bladder infection but is usually elevated in renal infection. In the elderly patient with pyelonephritis, fever and leukocytosis are often absent. Pyuria
is almost always present in both upper and lower tract infection. WBC casts occur only in pyelonephritis.

A variety of invasive and noninvasive methods have been employed to distinguish cystitis from pyelonephritis. Two invasive methods, the Stamey test and the Fairley
test, are among the most reliable. The Stamey test employs a ureteral catheter to carry out quantitative urine cultures of the bladder. Cultures can be taken from both
ureters, and renal infection can be determined to be unilateral or bilateral. The test can even be modified so that percutaneous puncture of the renal pelvis can be
performed. The test carries some risk in that patients are instrumented during active infection without antimicrobial therapy. False-positive test results can occur as a
consequence of vesicoureteral reflux, especially in children. The Fairley bladder washout test also uses quantitative cultures to localize infection. An indwelling Foley
catheter is inserted. Saline solution and an antimicrobial agent are instilled into the bladder. The catheter is clamped for 45 minutes and then rinsed with saline
solution periodically in 100-mL samples. The catheter is again clamped and samples are taken at 10, 20, 30, and 60 minutes. In pyelonephritis, infected urine travels
from the kidney to the bladder, and a 10% rise in colony count will occur as additional samples are obtained. In cystitis, colony counts remain relatively low because
the bladder bacteria have been inhibited by the antimicrobial bladder rinse. This test is very sensitive but is not popular because it requires placing a Foley catheter in
an already infected urinary tract.

In 1974, a direct immunofluorescence method for the detection of antibody-coated bacteria (ACB) was reported to differentiate kidney from bladder infection. The test,
relatively simple and noninvasive, was based on the premise that bacteria invading kidney parenchyma will stimulate production of specific antibody. This antibody
will be present on the bacterial surface and can be detected by a fluorescent antibody against human antibody proteins. Initial studies were very promising, but
experience with this test over time uncovered many theoretical and technical problems. The definition of a positive test result has varied among investigators. For
example, the percentage of fluorescing organisms for a test result to be considered positive has varied from 1% to 25%. The concentration of the urine evaluated will
affect the sensitivity of the test. Cocci can be difficult to distinguish from artifact.

It appears that early in the course of pyelonephritis, the ACB test result may be negative. A direct correlation between a positive ACB test result and duration of upper
tract symptoms has been reported in one study. In addition, certain mucoid Pseudomonas organisms produce a false-negative test result because they do not bind to
specific antibody. An ACB test result can be positive in patients with lower urinary tract infection. Urine can be contaminated with vaginal bacteria that are
antibody-coated. Patients with prostatitis or hemorrhagic cystitis are often ACB-positive. Patients with proteinuria, ileal conduit, and bladder tumors also can have
false-positive test results.

Excretion of b,-microglobulin has also been used as a test for distinguishing upper from lower urinary tract infection. This protein is synthesized by nucleated cells

and secreted in serum and other body fluids at a constant daily rate. It passes through glomerular membrane but is almost completely reabsorbed in proximal tubules.
When tubular damage is present, as in upper urinary tract infection, urine excretion of b ,-microglobulin increases. One study showed essentially no overlap in levels

of urinary b,-microglobulin in 24-hour collection in cystitis versus pyelonephritis. Among patients who have both lower urinary tract infection and tubular renal disease,
false-positive tests will certainly occur.

A similar type of test in theory is the urinary lactate dehydrogenase assay. Large quantities of lactate dehydrogenase 4 and 5 are present in the renal medulla and can
be detected in urine when the medulla is damaged by pyelonephritis. Considerably more overlap in values has been reported for this test than for urinary
microglobulin. A b-glucuronidase assay is the least discriminating urinary enzyme measurement.

An elevated level of C-reactive protein commonly accompanies acute pyelonephritis. It is rarely elevated in cystitis. However, the test is nonspecific and elevated
levels are detectable in many other types of infection.

Maximal urinary concentrating ability has long been considered a useful adjunct in the assessment of urinary tract infection, as upper tract infection can cause loss of
concentrating ability. Intrarenal deamino— D—arginine vasopressin has been studied to assess concentrating ability and localize infection in children.

Radiologic methods are rarely used to localize acute urinary tract infection in the United States. Intravenous urograms are used to define structural abnormalities that
predispose patients to this infection and to rule out complications such as perinephric abscess. Although signs such as poor concentration of dye and delayed
calyceal appearance can suggest upper tract infection, most investigators find the IV pyelogram insensitive and nonspecific for this purpose. Radioisotopic imaging
shows some promise in distinguishing upper and lower disease. Schardijn et al. (1984) noted uptake of gallium 67 in all patients with acute pyelonephritis and no
uptake in those with lower tract infection. Contrast-enhanced helical computed tomography has also been used in the diagnosis of upper urinary tract infection. The
speed of helical scanning allows for better tissue contrast. It has been successful in identifying perinephric fluid collections and small stones and is more sensitive in
identifying parenchymal abnormalities.

A practical therapeutic test is highly recommended by most investigators in this field. The cultures of patients with cystitis who are given a short course of oral
antimicrobials quickly become negative. Those whose cultures remain positive can then be evaluated further for upper tract infection and treated with more
aggressive antimicrobial regimens. (S.L.B.)
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20. ASYMPTOMATIC BACTERIURIA

How does one approach a patient who has significant bacteriuria but is asymptomatic? Significant bacteriuria is defined as more than 10 ° bacteria per milliliter of urine
obtained by sterile technique on consecutive samples. Patients with significant bacteriuria who have urinary tract symptoms require antimicrobial therapy.

In some patients with asymptomatic bacteriuria, including pregnant women and patients with obstructive uropathy, treatment is recommended. Elderly men and
women have a higher incidence of bacteriuria than younger adults, for the following reasons: (a) prostatic hypertrophy in men, (b) loss of bactericidal prostatic
secretions in men, (c) perineal soiling in women, (d) bladder dysfunction and genitourinary instrumentation, and (e) loss of hormone-dependent protection against
introital colonization in postmenopausal women. The incidence of bacteriuria increases with the degree of debility and institutionalization, from 2% in some ambulatory
elderly to 59% in some hospitalized patients.

Because of the high incidence in this setting, the role of antimicrobial therapy has become an area of interest and controversy. In at least two studies, elderly nursing
home patients with asymptomatic bacteriuria died earlier than those with sterile urine. Other studies have found no correlation of bacteriuria with longevity. The
concern that chronic bacteriuria will cause chronic pyelonephritis is not supported by longitudinal studies. Patients with chronic pyelonephritis have underlying
uropathy, hypertension, or diabetes mellitus, but not bacteriuria alone. Progressive abnormalities do not develop on IV pyelogram in patients with asymptomatic
bacteriuria. Randomized, controlled trials of antimicrobial therapy for asymptomatic bacteriuria in elderly men and women could demonstrate no effect on mortality.
Prospective, randomized studies of therapy for asymptomatic bacteriuria have not benefited elderly men or women, whether bedridden or ambulatory. Recent studies,
however, have shown that in patients with asymptomatic bacteriuria studied by a bladder washout technique, localization of bacteria to the kidney is commonly found.
Patients with asymptomatic bacteriuria treated with antimicrobials do not maintain urine sterility. Such therapy is associated with side effects, cost, and the
development of resistant organisms. Hence, antimicrobials are generally not recommended for asymptomatic bacteriuria in the elderly.

There is no evidence to support the treatment of bacteriuria based on the symptom of foul-smelling urine. The unpleasant odor of urine may be caused by polyamine
production of bacteria, but urine may be foul-smelling for other reasons.

Asymptomatic bacteriuria is not in itself an indication for anatomic assessment of the urinary tract. Patients with asymptomatic bacteriuria and obstructive uropathy, as
well as patients with asymptomatic bacteriuria, should receive antimicrobial therapy before undergoing genitourinary instrumentation.

In the elderly patient with bacteriuria whose general condition has acutely deteriorated, the term asymptomatic bacteriuria loses its usefulness. Urinary tract infection
can present in a more subtle manner in the elderly, and patients with urosepsis may remain afebrile or present only with mental status changes. A patient with a
history of bacteriuria who becomes septic will often need to be treated for urosepsis if no definite focus of infection can be found.

Patients who require external condom catheters have a bacteriuria rate of as high as 87%. In patients with long-term Foley catheters, bacteriuria is inevitable.

The pregnant woman with asymptomatic bacteriuria represents a special situation in which benefits of treatment outweigh risks. Reflux and resulting pyelonephritis
occur in this group. Preterm delivery and low birth weight appear to be bona fide associations with asymptomatic bacteriuria.

The consequences of asymptomatic bacteriuria in patients with diabetes mellitus are not so well defined. The rates of asymptomatic bacteriuria are threefold higher in
diabetic women than in nondiabetic women. However, rates for diabetic versus nondiabetic men are similar. In diabetic patients, a 2-week course of antimicrobials is
equivalent to a 6-week course for initial eradication of bacteriuria. Reinfection often occurs. The overall benefits of treatment remain unproven.

Screening children for asymptomatic bacteriuria is widely recommended in the hope of preventing pyelonephritis. However, such detection has not been proved to
prevent pyelonephritis or renal scarring and is now controversial. (S.L.B.)
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21. THE SIGNIFICANCE OF PYURIA

Pyuria is an important laboratory parameter in two different settings:

1. Itis extremely important in the assessment of bacterial infection of the urinary tract because it is present in almost all such infections, and its absence must
suggest another diagnosis.
2. Itis present as a nonspecific reaction to inflammation of the urinary tract. The differential diagnosis for sterile pyuria is therefore a broad one.

Pyuria is often arbitrarily defined as the presence of more than 10 leukocytes per high-power microscopic field from a centrifuged specimen. This method clearly
represents only a crude quantitative assessment for several reasons: (a) Initial urine volumes are variable, (b) centrifugation is not standardized with respect to time
or speed, (c) the amount of urine placed on a slide is variable, and (d) with no grid for reference, observer bias occurs regarding the area in which cells are to be
counted. Several methods for quantifying pyuria are more accurate and useful in clinical studies, though impractical for office evaluation. Measurement of pyuria as
the leukocyte excretion rate has been used as a more accurate quantitative method. Hourly rates of leukocyte excretion above 400,000 correlate with symptomatic
urinary tract infection. By means of hemocytometer measurement of pyuria, a leukocyte count of more than 10/mm? has been correlated with more than 10° bacteria
per colony-forming unit.

More recently, the use of rapid methods to determine pyuria has become widespread. Measurement of leukocyte esterase, an enzyme in neutrophil granules, can be
determined within 1 to 2 minutes by using an enzyme-impregnated dipstick. This measurement correlates well with significant pyuria defined as more than 10 WBCs
per cubic millimeter of urine. In one study, the test had a 50% positive predictive value for bacterial infection but a negative predictive value of 92%.

Stamm (1983) concluded that accurate estimation of pyuria is important for the following reasons: (a) A leukocyte count of 10/mm 2 or more occurs in fewer than 1% of
asymptomatic, nonbacteriuric patients but in more than 96% of symptomatic patients with significant bacteriuria; (b) most symptomatic women with pyuria but without
significant bacteriuria do have urinary tract infection, either with uropathogens at a level below 10 >mL or with Chlamydia trachomatis; (c) patients with
catheter-associated bacteriuria and pyuria are more likely to have true infection. Several studies in spinal cord-injured patients with indwelling catheters have
confirmed that pyuria is a risk factor for increased morbidity secondary to untreated urinary tract infection.

Ouslander et al. (1996) recently studied pyuria among incontinent but otherwise asymptomatic nursing home residents. Pyuria was defined as more than 10 WBCs
per high-power field. Forty-five percent of the patients studied had pyuria and 43% had bacteriuria. Of the patients with pyuria, only 56% had bacteriuria. Thirty-one
percent of bacteriuric patients did not have pyuria. In the patient population studied, pyuria was common regardless of the presence or absence of bacteriuria.

Any inflammatory reaction in the urinary system can result in sterile pyuria of more than 10 WBCs per cubic millimeter of urine or more than 10 WBCs per high-power
microscopic field. (The term sterile pyuria has become a common misnomer; it is used to describe pyuria associated with tuberculosis and other infectious processes
in which urine cultures for bacteria are negative.) The differential diagnosis for sterile pyuria includes diseases such as perinephric abscess, urethral syndrome, and
chronic prostatitis. Fever in association with sterile pyuria must suggest the possibility of renal tuberculosis.

Fungi such as Cryptococcus neoformans and Coccidioides immitis may also cause pyuria and renal infection. Sterile pyuria can occur in chronic prostatitis in that
bladder urine will usually contain fewer than 10 ° bacteria per milliliter of urine. Prostatic secretions will have high numbers of the etiologic agent. Renal papillary
necrosis should be suspected in patients with sterile pyuria who have diabetes or sickle cell disease, or who are chronic alcoholics. Urethral inflammation may also
cause pyuria. Genital herpes can cause dysuria and pyuria. Infection with C. trachomatis causes an acute urethral syndrome with dysuria and frequency. Patients with
perinephric or renal cortical abscesses may present with signs and symptoms of upper urinary tract infection and pyuria but with negative urine cultures.

Other noninfectious causes of pyuria are uric acid and hypercalcemic nephropathy, lithium and heavy metal toxicity, genitourinary malignancy, sarcoidosis, transplant
rejection, interstitial cystitis, and polycystic kidney disease. Pyuria may persist for several months after transurethral prostatectomy. (S.L.B.)
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22. PROSTATITIS

Prostatitis is a common but poorly understood inflammatory process in male adults. A recent national survey estimates that almost 2 million visits are made annually in
the United States for prostatitis. Eight percent of all urology visits and 1% of all primary care visits are for prostatitis. It is the most common urologic diagnosis in men
over 50. The standard classification of prostatitis as acute bacterial and chronic bacterial is now clearly inadequate, as the majority of patients with prostatitis have a
chronic condition for which no evidence of infection can be found. The NIH Consensus Conference on Prostatitis divides the disease into six categories. Categories |
and Il represent the traditional syndromes of acute and chronic bacterial prostatitis. Category |l describes a chronic pelvic pain syndrome and is divided into
subcategories A and B. Category Il A is an inflammatory pelvic pain syndrome evidenced by WBCs in semen, expressed prostatic secretions, or postmassage urine.
This category may also be described as a nonbacterial chronic prostatitis. Category Il B is a noninflammatory pelvic pain syndrome most consistent with the term
prostatodynia. Category IV is asymptomatic prostatitis in which inflammation is noted as part of a work-up for prostatic cancer or infertility.

The clinical diagnosis of acute bacterial prostatitis is usually straightforward. An acute illness develops with chills, fever, and local symptoms of back or perineal pain.
Symptoms of frequency and dysuria are also present. Malaise, generalized myalgias, and prostration have been described. On rectal examination, the prostate is
tender, swollen, and indurated. Urinary retention resulting from bladder outlet obstruction may be recognized by bladder percussion. Laboratory data will show an
elevated peripheral WBC count. A midstream urine sample will usually have WBCs and more than 10 ° bacteria per milliliter on culture. Macrophages laden with fat
droplets may also be seen. In the setting of acute bacterial prostatitis, prostatic massage may lead to bacteremia and is contraindicated.

As in other acute bacterial infections, identification of the etiologic agent is crucial to therapy. Most cases of acute bacterial prostatitis are caused by gram-negative
enteric bacilli. Escherichia coli causes most community-acquired infections; more resistant gram-negative bacilli, such as Klebsiella and Pseudomonas, may cause
hospital-acquired infection. Enterococcus faecalis is the only gram-positive coccus that frequently causes prostatitis. Staphylococci have been reported in some
studies. In the antimicrobial era, Neisseria gonorrhoeae is only rarely isolated.

These organisms causing acute bacterial prostatitis are also implicated in urinary tract infection. Hypotheses on routes of infection explain this commonality. The
several routes of infection in prostatitis are as follows: (a) reflux of infected urine into ejaculatory and prostatic ducts, (b) ascending urethral infection, (c) spread of
colonic bacteria through the lymphatic system, and (d) hematogenous spread. Bacterial infections of the prostate are more common in patients with indwelling Foley
catheters and condom catheters. Acute prostatitis has occurred in men after transurethral prostatic resection.

Recently, several investigators have described both a systemic and a local immune response in prostatitis. High levels of antigen-specific IgA become detectable
immediately on diagnosis. A serum IgG response to specific antigen also occurs and declines slowly over months. Measurement of antigen-specific antibody may also
be useful in determining response to therapy.

Patients with acute bacterial prostatitis should have blood cultures and urine Gram's stain and culture before antimicrobial therapy. Gram-positive cocci seen in chains
suggest enterococcal infection. Ampicillin plus an aminoglycoside is a regimen of choice. Most patients will have gram-negative bacilli on smear.

Trimethoprim-sulfamethoxazole is commonly used for community-acquired infection, as it provides broad coverage for most gram-negative bacilli. Although only
lipid-soluble and basic antimicrobials penetrate the normal prostate gland, diffusion into an acutely inflamed prostate is less of a problem. The severe inflammation of
acute prostatitis allows agents that normally diffuse poorly into prostatic secretions to attain therapeutic levels. Quinolones, particularly ciprofloxacin, the monobactam
aztreonam, aminoglycosides, and third-generation cephalosporins have all been used successfully. Antimicrobial doses should attain therapeutic levels in the serum.
Response is usually dramatic. Analgesia, hydration, bed rest, and stool softener are also recommended.

Complications of acute bacterial prostatitis include septicemia, prostatic abscess, and epididymitis. Chronic prostatitis may occur after infection in some patients.
Prostatic abscess results from a mixed gram-negative and anaerobic infection. Treatment of prostatic abscess may require transurethral prostatectomy.

In most patients, chronic bacterial prostatitis presents as recurrent urinary tract infection or bacteriuria. Patients may have dysuria or other voiding symptoms. Chronic
pain in the perineum, low back, penis, or scrotum is also described. Chills and fever are not common. Patients may give a prior history of acute bacterial prostatitis.
On physical examination, the prostate may be tender, boggy, and indurated, or it may be normal.

The etiologic agents responsible for chronic prostatitis are generally those that cause urinary tract infection. E. coli is the most important community-acquired
pathogen; more resistant gram-negative bacilli such as Pseudomonas aeruginosa are more likely to be hospital-acquired. E. faecalis also is responsible for chronic
prostatitis, but usually as part of a mixed infection with gram-negative bacilli. Series of patients with Staphylococcus epidermidis have been reported. Mycoplasma
hominis and Ureaplasma urealyticum were cultured in 82 of 597 patients in one series. Higher concentrations of these organisms were found in expressed prostatic
secretions than in first-voided specimens. Chlamydia species have not been as well established as etiologic agents. Granulomatous prostatitis is usually caused by
tuberculosis or fungal infection but may occur without a clear-cut etiology.

There is a consensus that the diagnosis of chronic prostatitis is best made by quantitative cultures of concomitantly obtained specimens from urethra, midstream
bladder urine, and prostatic secretions. Quantitative cultures of four carefully collected specimens are compared, including first-voided 10 mL (VB1), midstream urine
(VB2), prostatic secretions obtained after prostatic massage (expressed prostatic secretions), and first-voided 10 mL after prostatic massage (VB3). In bacterial
prostatitis, bacteria in the prostatic specimens (expressed prostatic secretions and VB3) are tenfold higher than in the first two specimens. The test may be simplified
by comparing bacterial growth before and after prostatic massage.

The pharmacokinetics of antimicrobials in the prostate is complex. Many antimicrobials with activity against gram-negative bacilli diffuse poorly into prostatic tissue.
Trimethoprim-sulfamethoxazole appears to achieve the best prostatic fluid levels. The quinolones also achieve good levels (although many data come from a dog
model). In general, antimicrobial bases achieve better levels than acids. To diffuse through the prostate, the antimicrobial must be lipid-soluble and not bound to
plasma proteins. Trimethoprim-sulfamethoxazole has been the best-studied antimicrobial for chronic prostatitis. With full-dose therapy for 4 weeks or more, a relapse
rate of at least 40% is reported. Some clinicians recommend a more extensive period of therapy, as long as 6 months. Direct injection of antimicrobials into the
prostate has been reported to be successful in Belgium, but it is controversial and rarely used in the United States. Extensive studies using quinolones have been
undertaken, but criteria for diagnosis and successful therapy vary widely.

When antimicrobial therapy and suppressive therapy fail, transurethral prostatectomy, which has been highly successful in limited studies, may be considered.

It is now commonly accepted that nonbacterial prostatitis, a prostatic inflammatory syndrome in which bacteria are not present, is much more common than chronic
bacterial prostatitis. The causes of nonbacterial prostatitis remain elusive. Organisms such as Mycoplasma, Chlamydia, and Trichomonas may be responsible in some
cases, but other, noninfectious etiologies are probably more important. One theory maintains that abnormal voiding results in urinary reflux causing chemical or
immunologically mediated reflux. It has also been hypothesized that alcohol, caffeine, and certain foods may induce an inflammatory prostatitis. Recently, the use of
alpha blockers for the treatment of chronic prostatitis has been shown to be beneficial for both bacterial and nonbacterial prostatitis. Antibiotics for nonbacterial
prostatitis are usually not effective. Transurethral microwave thermal therapy has shown benefit in nonbacterial prostatitis in comparison with sham. Transurethral
needle ablation, which heats the prostate, is also being studied.

Prostatodynia or category Il B prostatitis causes prostatic symptoms without inflammation or urinary tract infection. Irritative voiding symptoms and prostatic
tenderness are common, but prostatic secretions are noninflammatory and not infected. It has been postulated that this syndrome is caused by spasticity of the
bladder neck and prostatic urethra. Psychologic factors and stress may also play a role. (S.L.B.)
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23. COMPLICATED URINARY TRACT INFECTIONS

Complicated Symptomatic Pyelonephritis
Polycystic Kidney Disease

Infection Stones

Renal Transplantation

Spinal Cord Injury

Emphysematous Pyelonephritis

The term complicated has usually been applied to those urinary tract infections occurring in patients with structural or functional abnormalities of the urinary tract that
impede urine flow. The term has also been used to describe urinary tract infections in elderly persons, those with metabolic abnormalities (such as diabetes mellitus
and renal impairment), and compromised hosts (persistently neutropenic patients, transplant recipients, patients receiving prednisone to manage a collagen vascular
disorder). What these patients share is the tendency to fail to respond to antibiotic therapy.

All patients with complicated urinary tract infections do not require antimicrobial treatment. Drug treatment is not offered to some patients (such as those with spinal
cord injury and asymptomatic bacteriuria and elderly patients with asymptomatic bacteriuria) for the following reasons: The natural course of the untreated
asymptomatic infection does not appear to represent a threat to life or cause serious morbidity; drug therapy is often unsuccessful and, on occasion, results in
superinfection by a drug-resistant pathogen; and drugs not only add to the costs of health care, but also have the potential to produce untoward events.

This chapter focuses on selected disorders that would merit the designation of complicated urinary tract infection: complicated symptomatic pyelonephritis, polycystic
kidney disease, infection stone, renal transplantation, spinal cord injury, and emphysematous pyelonephritis. Two additional entities—namely, chronic prostatitis and
candiduria—are reviewed in separate chapters.

Complicated Symptomatic Pyelonephritis

Complicated (by obstruction, xanthogranuloma, or perinephric abscess) symptomatic pyelonephritis is often manifested by continuous fever and pain despite
appropriate antibiotic selection, bacteriuria that persists after drug treatment has commenced, and development of septic shock with or without adult respiratory
distress syndrome. These patients are candidates for early drainage of a perinephric abscess, partial nephrectomy for xanthogranuloma, and relief of obstruction. For
the patient with symptomatic complicated pyelonephritis, an antibiotic should be prescribed when the disease is first considered and continued for at least 10 to 14
days after the obstruction is relieved or the perinephric abscess is drained.

Polycystic Kidney Disease

Polycystic kidney disease is an autosomal dominant hereditary tubular disorder manifested as medullary and cortical cysts accompanied by intervening renal
parenchyma that may demonstrate nephrosclerosis or interstitial nephritis. This systemic disease, which affects approximately 500,000 Americans and accounts for
approximately 10% of end-stage renal failure, can also be associated with nephrolithiasis, hepatic cysts, hypertension, intracranial aneurysms, mitral valve prolapse,
and colonic diverticula. Patients with polycystic renal disease are at risk to experience pain, bleeding, obstruction, and infection as complications of the cysts.

Cyst infections resemble renal parenchymal infections (pyelonephritis) in terms of clinical manifestations and causative organisms (gram-negative aerobic bacilli);
however, there are some diagnostic and therapeutic differences. Patients with polycystic kidney disease and uncomplicated pyelonephritis may demonstrate WBC
casts, and these patients appear to respond, both clinically and microbiologically, to customary antibiotic treatment. In contrast, patients with infected cysts may not
demonstrate bacteriuria, but they are more apt to experience bacteremia, develop a new discrete area of palpable tenderness in the involved polycystic kidney, and
be refractory to initial, traditional antibiotic therapy.

Unfortunately, imaging techniques do not reliably identify cysts that are infected. This is a major concern because although infected cysts can occasionally be
identified by computed tomography (CT), it becomes necessary, when patients appear to be failing an antibiotic course, to aspirate the infected cyst to identify the
causative organism, establish its susceptibility profile, and drain/decompress the infected cyst or perform surgical drainage (partial nephrectomy or total
nephrectomy).

A consistent sentiment in the urologic literature, unsupported by clinical investigations but based on measurements of antibiotic concentrations detected in cyst fluid,
is that lipophobic antibiotics (including penicillins, cephalosporins, and aminoglycosides) penetrate infected cysts poorly, and that the preferred antimicrobial
treatment for the patient with an infected cyst is a lipophilic agent, such as trimethoprim-sulfamethoxazole (TMP-SMX) or a fluoroquinolone.

Infection Stones

In selected patients, such as those with continuous or intermittent long-term catheterization to manage a neurogenic bladder, infections stones tend to develop. The
stones, consisting of calcium phosphate (apatite) and magnesium ammonium phosphate (struvite), are a threat to life because they are associated with silent
obstruction with diminished renal function, xanthogranulomatous pyelonephritis, pyelonephritis, pyonephrosis, renal abscess, perirenal abscess, bacteremia, septic
shock, and acute respiratory distress syndrome. Infection stones contain in their interstices urease-producing bacteria, particularly Proteus mirabilis and less
commonly Klebsiella pneumoniae and Pseudomonas aeruginosa, and the organisms are protected from host defenses and antibiotics. Such protection explains why
infection stones are likely to cause recurrent infections.

Patients who experience acute symptomatic urosepsis are candidates for emergent relief of obstruction, IV administration of an antibiotic, and drainage of perinephric
abscess or xanthogranulomatous pyelonephritis. Asymptomatic patients should be considered for stone dissolution with extracorporeal shock wave lithotripsy,
percutaneous nephrolithotomy, or a combination of these procedures.

Renal Transplantation

When a urinary tract infection is detected within 3 months of a renal transplant, it is most often a pyelonephritis rather than a cystitis, and when treated with the
conventional 10 to 14 days of drug, it is frequently associated with relapse. Limited data indicate that these infections respond to a 6-week course of treatment. When
urinary tract infections occur more than 3 months after transplantation, a 2-week course of therapy is appropriate. If there is a concern that the disease is
pyelonephritis or if the patient experiences a relapse after therapy, the duration of drug treatment should be 6 weeks.

There are, however, important drug interaction risks when immunosuppressive agents are administered to renal transplant recipients, and specific antimicrobial
agents are also prescribed. Aminoglycosides, amphotericin B, and TMP-SMX can enhance the nephrotoxicity potential of cyclosporine. Aminoglycosides,
amphotericin B, fluconazole, and quinupristin-dalfopristin can lead to tacrolimus-related nephrotoxicity or neurotoxicity by either an additive effect or by reduction of
the cytochrome P-450 3A enzymatic metabolism of tacrolimus.

Spinal Cord Injury

It has been estimated that approximately 200,000 Americans have sustained severe spinal cord injury. These are usually young men who have experienced a motor
vehicle accident, gunshot wound, or fall. Bacteriuria is virtually universal in these patients because of the alterations in the dynamics of voiding, frequent need for
catheter drainage of the bladder, concomitant presence of bladder and/or renal calculi, and the use of external collecting devices. Spinal cord-injured patients are at
risk for the development of pyelonepbhritis, septic shock, bacteremia, infection stones, and renal failure.

A consensus has developed that antimicrobial treatment should be offered only to those patients experiencing new signs and symptoms that indicate a symptomatic
urinary tract infection. However, because these patients have lost sensation and/or are often catheterized, they do not experience the classic irritative voiding
symptoms (frequency, urgency, dysuria), and the clinician must consider what have been referred to as soft or vague symptoms (discomfort over the back or abdomen



during urination, onset of incontinence, increased spasticity, sweating, lethargy, cloudy urine with increased odor) in addition to shaking chills and fever. Bacteriuria
and pyuria are so universal with these patients that their presence in the symptomatic febrile patient does not establish the diagnosis of a urinary tract infection
without the exclusion of alternative infectious (pneumonia, bacteremia, osteomyelitis, infected pressure ulcers) and noninfectious (deep venous thrombosis,
pancreatitis, perforated peptic ulcer) conditions.

Symptomatic infection of the urinary tract in the spinal cord-injured patient is most commonly caused by gram-negative bacilli (usually Escherichia coli, P. aeruginosa,
P. mirabilis), Enterococcus species, and Candida species. These infections are often polymicrobic. Treatment is initiated with broad coverage, guided by results of
urine Gram's stain and culture and blood culture. The duration of therapy has not been established with controlled studies, but 10 to 14 days has been recommended.
Recalcitrant infection merits a radiologic assessment (kidneys and urinary bladder with ultrasonography or CT) to detect obstruction and/or abscess. After successful
treatment, patients should be considered for urologic consultation to assess the need for cystoscopy and/or urodynamic studies to search for correctable anatomic or
functional abnormalities.

Emphysematous Pyelonephritis

Emphysematous pyelonephritis is a life-endangering infection characterized by the production of gas within the renal parenchyma and collecting system and/or
perirenal tissue. The infection occurs more frequently in elderly female diabetics and on occasion is associated with obstructive uropathy resulting from papillary
necrosis or ureteral calculi. This necrotizing disease is usually caused by the traditional gram-negative uropathogens, predominantly E. coli. Rarely, multiple
organisms can contribute to the infection.

Patients typically present with chills, fever, and lethargy, accompanied by nausea, vomiting, and confusion. Persistent fever in a diabetic patient, despite appropriate
antimicrobial treatment, suggests emphysematous pyelonephritis, renal papillary necrosis, intrarenal abscess, or perinephric abscess. A more smoldering form of
emphysematous pyelonephritis, caused by Candida tropicalis, occurs rarely in diabetics with a history of intravenous drug abuse.

Traditional abdominal x-ray films usually demonstrate the presence of air within the parenchyma of the kidney. CT without contrast offers enhanced diagnostic
precision. Retrograde pyelography is performed when there is concern for obstructive uropathy. Blood and urine should be cultured to establish the microbiology and
guide antimicrobial treatment.

The initial management consists of infusion of fluids and electrolytes, parenteral administration of an antibiotic, and surgery or CT-guided percutaneous nephrostomy
drainage. The antibiotics selected should possess inhibitory activity for Enterobacteriaceae and P. aeruginosa. Agents to be considered are ciprofloxacin, ceftazidime,
cefepime, imipenem-cilastatin, or merepenem. Surgery has historically consisted of incision/drainage and debridement of necrotic tissue or nephrectomy.
Percutaneous image-guided drainage has been successfully performed, resulting in the elimination of the need for surgery and salvage of the kidney.

The quinolones rival TMP-SMX as the preferred medical management for patients with complicated urinary tract infections. The quinolones are available in oral form,
have a spectrum of activity that includes most of the gram-negative aerobic bacilli causing urinary tract infection, require infrequent dosing, have an established
record of safety and efficacy, and offer appropriate therapy for penicillin-allergic patients. The quinolones have demonstrated therapeutic efficacy in the management
of complicated infections caused by bacteria resistant to TMP-SMX and aminoglycosides, and they have also ushered in a new era of oral treatment of P.
aeruginosa-related urinary tract infections.

There are some concerns with regard to prescribing the new quinolones, however. These are expensive compounds that are not appropriate for pregnant women, and
they must be administered in reduced doses to patients with renal failure. The quinolones are not appropriate therapy for patients with infection caused by
Enterococcus species, and they have the potential to produce hypersensitivity reactions as well as Achilles tendinitis or rupture. In addition, there are potential
drug-drug interactions with didanosine (ddi), antacids, sucralfate, multivitamins containing zinc, iron sulfate, and theophylline. Limiting enthusiasm for the new
guinolones is the observation that a drug-resistant organism causes a relapse in some patients receiving a quinolone to treat P. aeruginosa-related urinary infection,
and that superinfection with Enterococcus or Candida species develops in many recipients of these compounds. (R.A.G.)
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24. CANDIDURIA

Confusion often accompanies a laboratory report indicating the presence of Candida or another yeast in the urine (funguria). The vexation that surrounds the
detection of funguria is based on the knowledge that the finding may be either inconsequential or of great clinical importance. In fact, a urine culture demonstrating
Candida can represent contamination, colonization, cystitis, pyelonephritis, or disseminated infection.

Fewer than 5% of all urine cultures will demonstrate the presence of funguria. However, among some groups of patients, funguria is a common finding; for example,
candiduria has been detected in up to 25% of hospitalized nursing home residents who have indwelling bladder catheters and are receiving broad-spectrum
antimicrobials. The majority of urine isolates are Candida species, usually C. albicans, C. tropicalis, C. parapsilosis, and on occasion C. (Torulopsis) glabrata; the latter
microbe is a small, budding yeast that does not form hyphae or pseudohyphae and is capable of producing urinary tract infections in immunocompromised patients.
Rarely, Cryptococcus neoformans, Blastomyces dermatitidis, Histoplasma capsulatum, or Coccidioides immitis will be isolated; the recovery of these fungi from urine
always indicates the presence of serious disease, usually disseminated infection.

The first step in evaluation of the patient with a urine culture that reveals funguria is to repeat the test. Candida species are common colonizers of the perineum, and
they are frequently associated with vulvovaginitis and balanitis, especially in diabetic patients; indeed, a positive finding on urine culture can be the first clue to the
presence of diabetes mellitus. In any case, because a urine culture can become contaminated during collection, another sample should be obtained by a clean-catch
technique; if necessary, the specimen can be secured by catheterizing the bladder (“straight cath spec”). If the subsequent sample is sterile and pyuria is absent, the
initial result can be ignored; if candiduria is repeatedly demonstrated, attempts should be made to determine if the finding represents colonization or infection (i.e.,
cystitis, pyelonephritis, or disseminated candidiasis).

A simple method to distinguish urinary tract colonization from infection remains to be developed for Candida species. In the absence of an indwelling bladder catheter,
some experts consider a colony count of greater than 10,000/mL to be important in distinguishing infection from colonization; others believe that any number of
Candida organisms in a clean-catch urine specimen indicates infection. In the presence of a Foley catheter, large concentrations of yeast are commonly observed, but
a role for specific colony counts in differentiating infection from colonization has not been established. Further, the presence or absence of pseudohyphae in the urine
sediment is not useful in clarifying the problem. Serologic assays that detect candidal antigens do not yet have the sensitivity or specificity to identify invasive disease
reliably.

Insight into the significance of candiduria will usually be gained if the clinician takes into consideration the circumstances in which the finding is made. Colonization of
the bladder would be the diagnosis if the patient has risk factors for that problem (indwelling bladder catheter, diabetes mellitus, exposure to broad-spectrum
antimicrobials, immunosuppressive therapy, pregnancy) but no symptoms (urgency, frequency, bladder discomfort), signs (suprapubic tenderness), or laboratory
evidence (leukocytosis) of infection. Conversely, candidal cystitis would be a likely diagnosis if the patient has risk factors for colonization and clinical or laboratory
evidence of locally invasive disease. Cystoscopy in patients with candidal cystitis typically reveals an inflamed mucosa studded with thrushlike plagues.

Candidal infection of the upper urinary tract (renal candidiasis) should be suspected if the patient has risk factors for colonization (indwelling bladder catheter,
diabetes mellitus, exposure to broad-spectrum antimicrobials, female sex, immunosuppressive therapy) and symptoms (flank pain, nausea, vomiting), signs (fever,
tachycardia, flank tenderness), and laboratory evidence (leukocytosis) of parenchymal disease. It must be emphasized, however, that in some patients, such as
debilitated aged persons with diabetes mellitus, the usual clinical manifestations of pyelonephritis can be absent; clues to the presence of renal involvement in such
patients include vague constitutional symptoms, a deterioration in kidney function, and persistence of candiduria despite topical antifungal therapy, such as bladder
irrigation with amphotericin B. Upper urinary tract infection can be associated with the formation of fungal accretions (“fungus balls”), which can lead to ureteral
obstruction and oliguria; thus, the laboratory evaluation may reveal azotemia. In the setting of obstruction by fungus balls, ultrasonography, computed tomography, or
IV pyelography may demonstrate the presence of filling defects within the collecting system. Candidal pyelonephritis can also be associated with papillary necrosis.
Finally, upper tract infection can lead to fungemia; patients with candidemia arising from the urinary tract usually have anatomic abnormalities causing obstruction and
a history of invasive urologic procedures, such as surgery, stent placement, or nephrostomy tube insertion.

Up to 80% of patients with disseminated candidiasis have renal involvement as a complication of the fungemia. Because blood cultures are negative in 40% to 50% of
patients with disseminated infection, candiduria can represent a very important clue to the presence of the life-threatening condition. Disseminated candidiasis should
be suspected in the patient who has funguria and who has risk factors for blood-borne disease, including malignancy (leukemia, lymphoma), postoperative status,
intravascular catheters, immunosuppressive therapy, prior broad-spectrum antimicrobial therapy, and protein-calorie malnutrition. The manifestations of disseminated
candidiasis are broad, but most patients exhibit nonspecific symptoms leading to clinical deterioration. The diagnosis should also be considered in hospitalized
patients with risk factors for disseminated candidiasis who exhibit enigmatic fever or experience sepsis with sterile blood cultures. Cutaneous lesions (red to pink
nodules 0.5 to 1.0 cm in diameter) and retinal abnormalities (iritis, retinal exudates with or without extension into the vitreous) are uncommon but important findings in
patients with the problem.

Patients who have candiduria as a consequence of colonization can usually be managed by eliminating the predisposing factor, such as withdrawing systemic
antimicrobials, removing indwelling catheters, and treating uncontrolled diabetes mellitus; however, intravesicular or systemic antifungals are occasionally necessary.
Symptomatic patients with candidal cystitis may also respond to maneuvers that eliminate risk factors, such as removal of an indwelling bladder catheter; however, if
there is no response to removal of the catheter or if the latter is not feasible, antifungal therapy should be given. Fluconazole by mouth (200 mg followed by 100 mg
daily for 4 to 7 days) represents one effective therapy. Alternatively, amphotericin B can be administered by continuous infusion through a triple-lumen catheter (25 to
50 mg in 1,000 mL of sterile water infused over 24 hours for 2 to 3 days). In selected circumstances, a single IV dose of amphotericin B (0.3 mg/kg) can be given.

Candidal pyelonephritis can result from ascending infection from the lower urinary tract or from hematogenous seeding in the setting of disseminated disease.

Patients with primary renal candidiasis or disseminated infection require systemic antifungal therapy. Amphotericin B and fluconazole represent acceptable agents.
The usual dose of amphotericin B is 0.4 to 0.6 mg/kg daily administered intravenously, to a total cumulative dose of 5 to 7 mg/kg; the dose of fluconazole is 400 mg
given intravenously for 7 days followed by 400 mg by mouth for an additional 14 days. Of note, although fluconazole is active against the great majority of strains of C.
albicans, the inhibitory activity of the agent against other candidal species is variable. (A.L.E.)
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25. URETHRAL DISCHARGE

Diagnosis
Treatment

Urethral discharge is the most frequent sexually transmitted disorder occurring in men. In the majority of patients, the discharge has an infectious pathogenesis. If the
urethral discharge is not caused by Neisseria gonorrhoeae, the patient has nongonococcal urethritis (NGU). These two forms of urethritis, however, are not mutually
exclusive, as coinfection with N. gonorrhoeae and Chlamydia or Ureaplasma occurs in 15% to 25% of heterosexual men with urethritis.

NGU is the most common sexually transmitted disease in men and results in about 4 to 6 million visits yearly in the United States. The Centers for Disease Control
estimates that there are two and one-half times as many cases of NGU as cases of gonorrhea in men. Whereas the incidence of gonorrhea has declined recently, the
proportion of organisms with penicillin resistance is increasing in most areas of the United States. Which type of infection is present depends on the population
studied. The highest proportion of NGU cases occurs in college students seen at student health clinics, with rates of 80% to 90% reported. In sexually transmitted
disease clinics, cases of gonorrhea appear to be slightly more numerous.

Several organisms are implicated as causes of acute NGU. Chlamydia trachomatis is isolated in 30% to 40% of patients with NGU. Chlamydia is also recovered from
the endocervix of about 70% of women whose partners have chlamydial NGU. A recent study indicated that the frequency of Chlamydia infection is decreasing. The
organism was found to cause only 15% of cases of urethritis. Ureaplasma urealyticum is thought to be responsible for 20% to 25% of cases of NGU. There is a higher
incidence of U. urealyticum in men having their first episode of NGU. Other, infrequent infectious causes of NGU, which account for 1% to 5% of cases, are
Trichomonas vaginalis, herpes simplex virus, Mycoplasma genitalium, and Candida. M. genitalium has been found to cause between 12% and 50% of cases of
urethritis. The cause of the remaining 20% to 30% of NGU cases is unknown. Thirty to forty percent of patients who do not have intercourse with a new or untreated
partner have recurrent urethral discharge within 6 weeks of appropriate therapy for NGU. Most men with recurrent NGU are culture-negative for Chlamydia and
Ureaplasma, and the cause remains unknown. Resistant Ureaplasma is implicated as a cause of urethritis that fails to improve following a course of tetracycline.
Chlamydia appears to be an infrequent cause of persistent or recurrent urethritis. T. vaginalis accounts for only a minority of cases of persistent NGU.

Clinically, gonococcal urethritis has an abrupt onset, with an incubation period of 1 to 7 days. The discharge tends to be purulent, and dysuria is a frequently
associated syndrome. The clinical picture of NGU is different, with a gradual onset, an incubation period of 10 to 14 days, and mucoid discharge. The symptoms are
milder, and patients often wait several days before seeking care. NGU has a tendency to recur, and a prior history of urethritis is common. There is overlap between
the symptoms of the two conditions, and a Gram's stain and culture of the discharge are essential for diagnosis. Both N. gonorrhoeae and Chlamydia can cause
asymptomatic urethral infections. About 10% of NGU cases are asymptomatic.

Diagnosis

When a male patient presents with a discharge or dysuria, or both, the physician should obtain material for Gram's stain and culture by stripping the distal urethra. If
no discharge is present or asymptomatic gonorrhea is suspected, a calcium alginate nasopharyngeal swab should be inserted 2 cm into the urethra to obtain a
specimen for Gram's stain and culture. Voiding within 2 hours of the examination may interfere with obtaining material for smear. The Gram's-stained specimen shows
neutrophils that contain several intracellular gram-negative diplococci in 95% of patients with gonorrhea. The Gram's-stained smear may require a careful search, as
the distribution of organisms is uneven. Most neutrophils contain no organisms, and a few cells are loaded with gram-negative diplococci. The hallmark of urethritis is
the presence of polymorphonuclear leukocytes (PMNs) on a Gram's-stained smear of urethral discharge. The presence of at least four PMNs per oil-immersion field
(1,000x) indicates urethral inflammation.

Patients who are symptomatic but have no evidence of a urethral discharge should have their first 10 mL of urine examined for the presence of PMNs. The urine
sample should be centrifuged and the sediment examined for PMNSs. Pyuria is defined as the presence of 15 or more PMNSs per high-dry field (400x). In some patients
with Chla-mydia isolated, however, urethral Gram's-stained smears and first-voided urine lack enough PMNSs to fulfill these criteria for urethral inflammation. In two
studies, nearly one third of the patients who had Chlamydia isolated did not show evidence of urethral inflammation.

The Gram's stain is also highly sensitive (95%) in the diagnosis of NGU. The smear shows neutrophils without intracellular diplococci; this is confirmed by a culture
that is negative for the gonococcus. For many clinicians, the diagnosis of NGU depends on the exclusion of gonococcal infection, as cultures for Chlamydia may not
be readily available. The swab should be inoculated into an appropriate selective medium (e.g., Thayer-Martin, Martin-Lewis) at room temperature, or inoculated onto
a transport system (e.g., Transgrow, Jembec) that yields a carbon dioxide-containing environment. A serologic test for syphilis should always be obtained. In patients
with persistent or recurrent NGU, a wet preparation of the urethral discharge may reveal Trichomonas.

In addition to the traditional methods of diagnosing gonorrhea by using Gram's stain and culture, rapid diagnostic tests have become commercially available. One
test, Gonozyme, is an enzyme immunoassay that can detect gonococcal antigens in urethral, endocervical, and urine specimens. The test requires about 1 hour to
perform. For men with a urethral discharge, the immunoassay is essentially equivalent in sensitivity and specificity to the Gram's stain. The Gram's stain, however, is
still less expensive and more rapid. For asymptomatic urethral gonorrhea, the Gram's stain has a sensitivity of only 40% in comparison with the culture. In one study
of asymptomatic male patients with gonococcal urethritis, the immunoassay for gonococcal antigen had a sensitivity of only 67%. In women with endocervical
gonorrhea, the results of the immunoassay were better than those from the Gram's stain (78% vs. 48%). The sensitivity of a single endocervical culture for gonorrhea
is about 85%. The immunoassay also appears to be a useful method for the diagnosis of gonorrhea in mailed specimens.

Another rapid test (Gen-Probe PACE 2) utilizes a nonisotopic DNA probe to detect C. trachomatis and N. gonorrhoeae from the same specimen. The nucleic acid
probes are highly specific and can screen large numbers of specimens. The test is expensive and appears to be less sensitive than culture for male urethral
specimens. With first-voided urine samples, the leukocyte esterase test can be used to screen for both gonorrhea and NGU. The sensitivity of this nonspecific test is
about 80%, and it can be used to identify patients who need further testing.

A number of rapid tests have been developed for diagnosing chlamydial infections. One, a direct immunofluorescent test (Micro Trak), uses a monoclonal antibody
conjugated with fluorescein isothiocyanate. The test, which takes about 30 minutes, requires expertise with immunofluorescent microscopy. In one report, the test had
a 93% sensitivity and 96% specificity. The other test is an enzyme immunoassay (Chlamydiazyme); it takes 4 hours to perform and has shown a sensitivity of 80% and
specificity of 98%. Tests using the polymerase chain reaction (PCR) and ligase chain reaction (LCR) and transcription mediated amplification (TMA) are also

available to detect C. trachomatis. The cell culture has been the gold standard for diagnosis, and it is too early to determine the role of the various nonculture tests
such as PCR, LCR, TMA in the diagnosis of chlamydial infections. The highly sensitive PCR- and LCR-based assays appear to be useful to screen the urine of
asymptomatic men. Patients prefer noninvasive tests on urine to the use of urethral swab specimens.

Treatment

Because 15% to 20% of heterosexual men with gonococcal urethritis have simultaneous chlamydial urethritis, therapy must be directed against both pathogens.
Penicillin-resistant and tetracycline-resistant strains of N. gonorrhoeae occur frequently, so that penicillin, ampicillin, and tetracycline are no longer recommended.
Ceftriaxone administered in a dose of 125 mg intramuscularly is the drug of choice. Ceftriaxone is also likely to be effective against incubating syphilis. A single
400-mg dose of cefixime, administered orally, appears to be as effective as ceftriaxone. Alternatives for penicillin- and cephalosporin-allergic patients with genital or
rectal gonorrhea include IM spectinomycin or an oral quinolone such as ciprofloxacin (500 mg once), ofloxacin (400 mg once), or trovafloxacin (100 mg once).
Spectinomycin is not recommended for the treatment of pharyngeal gonorrhea, but ceftriaxone and ciprofloxacin appear effective. Men treated with ceftriaxone,
cefixime, a single dose of a quinolone, or spectinomycin, which are adequate drugs for gonorrhea, have a persistent mucoid discharge (so-called postgonococcal
urethritis) if Chlamydia or Ureaplasma infection is also present.

Following treatment of gonorrhea with one of the single-dose regimens, patients should be given a single dose of azithromycin or a 7-day course of doxycycline or
tetracycline for coexisting chlamydial infection. Azithromycin is preferred because a single dose improves compliance. Erythromycin (1 g/d) may be substituted for
tetracycline. Ofloxacin but not ciprofloxacin administered for a 7-day course is another alternative drug for Chlamydia infection. M. genitalium responds to doxycycline,



azithromycin, or erythromycin. A repeated culture is not necessary after treatment unless the patient remains symptomatic or has a recurrence.

Unfortunately, about 33% of patients have persistent or recurrent NGU within 6 weeks of initiation of therapy. The rate of recurrence is the same after 3 weeks of
initial therapy as with 1 week. The results of therapy are best if Chlamydia is isolated initially, not as good if Ureaplasma is present, and poor if neither organism is
present initially. Tetracycline-resistant Chlamydia is not a problem with recurrent NGU, but resistant Ureaplasma has been reported. Erythromycin (2 g/d orally)
administered for 7 days is effective against Chlamydia and tetracycline-resistant Ureaplasma. Trimethoprim-sulfamethoxazole is effective against Chlamydia but lacks
activity against Ureaplasma. Every effort should be made to treat both male and female sex partners of infected patients to prevent reinfection.

Management of recurrent NGU is a difficult problem. The cause is usually unknown. The following must be considered as possible causes of failure to respond or of
recurrence: (a) reinfection, (b) patient noncompliance, (c) mixed infection, (d) T. vaginalis urethritis, (e) resistant Ureaplasma, (f) herpes simplex virus infection, (g)
foreign bodies, and (h) trauma (mainly “milking” the urethra). Optimal management is unclear. A urologic evaluation may be beneficial for a minority of patients with
unresponsive urethritis. If the patient was compliant with the initial regimen and renewed exposure can be excluded, then metronidazole (2 g orally in a single dose)
plus erythromycin (2g/d) for a week is recommended. (N.M.G.)
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26. SEROLOGIC TESTS FOR SYPHILIS

Most cases of syphilis are diagnosed with a serologic test for syphilis rather than by dark-field microscopic examination of a skin lesion. The causative agent,
Treponema pallidum, has yet to be grown on artificial culture medium. The dark-field microscopic examination in some cases may not be readily available or is not
applicable. It is useful only with moist lesions of primary and secondary syphilis, and the lesions of syphilis may be atypical. Serologic tests for syphilis are invaluable
not only for diagnosis but as a measure of response to therapy. Unless the serologic test results are interpreted carefully, however, they can be highly misleading.

Serologic tests for syphilis are of two types: nontreponemal and treponemal. The nontreponemal tests detect an antibody to a cardiolipin-lecithin-cholesterol antigen.
The antibodies detected in the nontreponemal tests, called reagins, are immunoglobulins (IgG and IgM). These should not be confused with IgE antibodies, which
occur in allergic disorders and are also called reagins. These tests are easy to perform, highly sensitive, and moderately specific. The results are reported as reactive,
weakly reactive, and nonreactive, and they are reported quantitatively as the highest dilution of the patient's serum that reacts positively. The test results tend to
become negative or at least to demonstrate a drop in titer after treatment. Examples of currently used nontreponemal tests include the Venereal Disease Research
Laboratory (VDRL) slide test and various rapid reagin tests, such as the rapid plasma reagin circle card test (RPR-CT). They are used to aid in the diagnosis of
symptomatic infections, screen asymptomatic persons, and follow titers in treated cases to determine the effectiveness of therapy. The VDRL slide test and the
RPR-CT are the two most frequently used nontreponemal tests. Several tests that link an enzyme-linked immunosorbent assay (ELISA) to a modified version of the
VDRL antigen have been developed as nontreponemal screening tests. The ELISA has a sensitivity of 97% but requires equipment, and the patient's serum cannot
be quantitated to assess the efficacy of treatment.

Treponemal tests measure specific antitreponemal antibody against treponemal components. These tests are highly sensitive and specific and are the standard
laboratory tests that establish the diagnosis of syphilis or confirm the possibility of a false-positive nontreponemal test. The most widely used treponemal tests include
the fluorescent treponemal antibody absorption (FTA-ABS) test and the microhemagglutination assay for T. pallidum antibodies (MHA-Tp). The hemagglutination test
uses antigens of T. pallidum adsorbed to erythrocytes. The erythrocytes employed in the various tests differ, but the data fail to show that any one hemagglutination
test is superior to another. The most specific test available to diagnose congenital syphilis is the FTA-ABS performed on the purified 19S-IgM fraction of neonatal
serum. The test remains investigational and lacks sensitivity. The diagnosis of congenital neurosyphilis is difficult because standard tests are lacking. A potential test
uses Western blot analysis to detect IgM antibodies to T. pallidum in the cerebrospinal fluid (CSF). New tests need to be compared with the recovery of T. pallidum by
rabbit inoculation or detection of the organism by the polymerase chain reaction (PCR) technique. Most physicians have been taught that an FTA-ABS test with a
positive result usually remains reactive for life, even with adequate therapy, and should not be used to monitor the effectiveness of treatment. Results of a study,
however, have demonstrated seroreversal of the treponemal tests after therapy for syphilis in some patients infected with HIV. Another report noted a reversion to
seronegativity in the FTA-ABS test of normal hosts in some patients treated for primary syphilis.

The results of the FTA-ABS test depends on the degree of fluorescence and are reported as negative, minimally reactive (1+), and positive (2+ to 4+). This is a
gualitative test, and the degree of positivity does not indicate the stage of iliness. All patients with an equivocal (formerly designated borderline) FTA-ABS test result
should be retested. If the result of the repeated test is again equivocal or negative, syphilis is unlikely. A positive test result indicates past or present infection. A
patient with an FTA-ABS test result of 1+ is called a minimal reactor, and this result is considered negative unless the patient has clinical features to suggest syphilis.
For patients with an FTA-ABS test result of 1+, the test should be repeated on another specimen. Caution is essential in interpreting the results of any fluorescent
test, as laboratory errors may occur. The FTA-ABS test should be performed on serum, and its use on CSF remains controversial. A highly sensitive and specific T.
pallidum Western blot assay has been developed as a confirmatory test for syphilis, but its place in diagnosis is unknown. The first treponemal test developed was the
T. pallidum immobilization test (TPI), which is no longer in clinical use. The rabbit intratesticular infectivity test is the oldest and most sensitive test to identify T.
pallidum. The newest technique is the PCR. The PCR test is used in research settings but could be valuable in the diagnosis of congenital syphilis, neurosyphilis, and
early primary syphilis.

In general, treponemal tests are more sensitive than nontreponemal tests. With primary syphilis, nontreponemal tests are positive in 76% of patients, compared with
86% for the FTA-ABS or MHA-Tp test. In secondary syphilis, reactivity is 99% to 100% for both nontreponemal and treponemal tests. In latent and late syphilis, the
reactivity of nontreponemal tests is 73%, compared with 96% for treponemal tests. Thus, because the treponemal tests (e.g., the FTA-ABS) are highly sensitive and
specific, they are useful in suspected primary or, especially, tertiary syphilis, as the nontreponemal test results are occasionally negative in these patients. An ELISA
that measures IgG antibodies against T. pallidum is under study for syphilis screening. The test has a sensitivity comparable to that of the RPR-CT but yields fewer
false-positives.

Treponemal tests help identify false-positive reactors (positive nontreponemal test and negative treponemal test). The causes of false-positive nontreponemal test
results include technical errors, presence of other treponemal diseases such as yaws (not really false-positives), and true, biologically false-positive reactions. Titers
in false-positive reactions are usually low (<1:8), and the reactivity is are classified as acute (<6 months of reactivity) or chronic (>6 months). The causes of transiently
false-positive nontreponemal test results include a variety of acute viral illnesses, pregnancy (rarely), malaria, and some immunizations. Chronic false-positive
reactions may be noted with collagen vascular diseases, drug addiction, advanced age, Hansen's disease, malignancy, thyroiditis, and certain drugs for hypertension.
Infrequently (<1% of cases), a test result is false-positive in cases of systemic lupus erythematosus, drug addiction, and pregnancy. A beaded fluorescence pattern
(i.e., fluorescence limited to a few portions of the fixed treponeme) is described in patients with systemic lupus erythematosus and a false-positive treponemal test
result (the usual pattern being homogeneous fluorescence). A false-positive MHA-Tp test is rarely reported in pregnancy, infectious mononucleosis, and Hansen's
disease.

The diagnosis of syphilis in the HIV-infected patient can be a problem. For many patients infected with HIV-1, the serologic tests for syphilis are useful to establish the
diagnosis. In selected patients, however, the serologic test results will be negative, and if clinical findings suggest the disease, then dark-field microscopy or a direct
fluorescent antibody test for T. pallidum (DFA-Tp) should be performed on exudate from a lesion, or a tissue biopsy specimen should be examined with DFA-Tp or a
silver stain.

Examination of the CSF is essential for the diagnosis of symptomatic neurosyphilis. The necessity of a lumbar puncture to examine CSF is controversial in regard to
immunocompetent patients who are asymptomatic but may have neurosyphilis. Examination of the CSF is essential in an HIV-infected patient with a positive syphilis
serology. The gold standard for the laboratory diagnosis of neurosyphilis is the VDRL slide test performed on CSF. The value of tests such as the FTA-ABS or
RPR-CT on CSF remains unclear, and therefore they should not be performed on CSF. Unfortunately, results of the CSF VDRL slide test may be negative in 40% to
73% of patients with neurosyphilis. The VDRL cannot be used on CSF to follow response to therapy, as it can on serum. The clinician is usually faced with two
situations. First, the physician must determine which serologic test is indicated and what the likely result will be for each patient with suspected syphilis. Second, if the
laboratory reports a positive test for syphilis, the physician must decide how to interpret this result and how to manage the patient.

Primary syphilis is a consideration in patients presenting with ulcerative genital or extragenital lesions. Dark-field examination of moist lesions or the DFA-Tp test may
be useful in establishing the diagnosis. The DFA-Tp test, which uses a specific fluorescein-labeled antibody against T. pallidum, is performed particularly on smears
from oral lesions. Nontreponemal test results are positive in 76% of patients, and the FTA-ABS test is positive in 86%. If the initial serologic test result is negative for a
patient with a suspected lesion, therapy should be started and the test repeated weekly for 1 month. The clinical manifestations of secondary syphilis are varied, but it
is usually suspected on the basis of skin or mucous membrane lesions. Results of the VDRL slide test are positive in all patients at this stage of the iliness, usually
with high titers (>1:32). A negative test excludes the diagnosis. A prozone reaction may result in a false-negative VDRL test result. In late syphilis, the VDRL slide test
is positive in about 70% of patients, and the FTA-ABS test is positive in 96%. Congenital syphilis occasionally can be confirmed by positive findings on dark-field
examination. Because the VDRL slide test result may be positive secondary to passive transfer of IgG treponemal antibodies from mother to healthy newborn,
presumptive evidence for the diagnosis requires either a significant rise in titer (fourfold) or a stable titer at 3 months of age. Performance of the FTA-ABS test on the
purified 19S-IgM fraction of neonatal serum is helpful in the diagnosis of congenital syphilis.

A frequent clinical problem is the management of an asymptomatic patient with an unexpectedly positive nontreponemal test result. The first step is to repeat the test
to exclude the possibility of laboratory error. If the repeated test result is positive, a treponemal test is indicated to exclude a false-positive reaction. Then, if the
treponemal test result is positive, the clinician should consider the following possibilities: (a) congenital syphilis, (b) treated or untreated acquired syphilis, which can



be clarified by the history, and (c) nonvenereal treponemal infection, such as yaws.
Four serologic patterns are observed:

1. Nontreponemal and FTA-ABS tests can be positive with untreated or treated syphilis at any stage, with congenital diseases, or with other spirochetal infections,
such as yaws. Clues from the history and physical examination should be helpful.

2. A negative nontreponemal test and a positive FTA-ABS test can indicate adequately treated syphilis, untreated early primary or late infection, Lyme disease, or
rarely (<1%) a false-positive FTA-ABS test. Patients with Lyme disease will have a negative VDRL slide test result but may have a positive FTA-ABS test
caused by antibody to Borrelia burgdorferi, which cross-reacts with T. pallidum antigens.

3. A positive nontreponemal test with a negative FTA-ABS test is a false-positive reaction.

4. A negative nontreponemal test and negative FTA-ABS test are seen in incubating syphilis, in the absence of syphilis, and at times in the HIV-infected patient
with syphilis. (N.M.G.)
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27. PELVIC INFLAMMATORY DISEASE

Diagnosis
Treatment

Pelvic inflammatory disease (PID) refers to infection of the structures of the upper genital tract, such as the uterus (endometritis), fallopian tubes (salpingitis), and
adnexal structures (ovarian abscess); pelvic peritonitis may be present. PID is the most frequently occurring serious infection among sexually active women between
the ages of 15 and 24. It is estimated that more than 1 million episodes of PID occur yearly in the United States, resulting in more than 200,000 hospitalizations, more
than 100,000 surgical procedures, and about 2.5 million outpatient visits. In recent years, the average cost of hospitalization for PID has increased nearly 150%, and
the number of women hospitalized has decreased 25%. Approximately one woman in 50 between the ages of 15 and 24 acquires PID yearly. Most cases (85%) are
community-acquired and relate to sexual activity, although the disease can be a complication of a gynecologic surgical procedure, such as a dilation and curettage or
induced abortion. PID can develop after the insertion of an intrauterine contraceptive device (IUD), which may cause a cervical infection to spread to the uterus and
fallopian tubes.

PID is an ascending infection in which organisms in the vagina and lower cervix spread to the normally sterile endometrial cavity and to the fallopian tubes and
adnexal structures. The infecting organisms can be exogenous agents, such as sexually transmitted pathogens, or endogenous agents, such as the normal flora of
the vagina or bowel. Acute PID can be either gonococcal or nongonococcal salpingitis, based on the results of endocervical or other cultures, such as that of the
peritoneal fluid. When the gonococcus is not isolated, the patient has nongonococcal PID. The frequency of these two diseases varies with the population studied. A
high proportion of cases of salpingitis seen at a city hospital are caused by the gonococcus, and a low proportion of gonococcal salpingitis is seen in private practice.
The causes of nongonococcal PID include Chlamydia trachomatis, Mycoplasma hominis, or a mixture of the aerobic and anaerobic organisms that comprise the
normal flora of the lower genital tract.

The frequency of cases caused by the different organisms varies between studies and geographic location. In Sweden, gonococcal disease is infrequent, and
Chlamydia infection occurs more often. In North America, both Neisseria gonorrhoeae and Chlamydia are important causes of PID. In some patients, both organisms
can be isolated. An endocervical culture yields the gonococcus in 10% to 85% of patients with acute salpingitis. Correlation of an endocervical culture for gonococci
with specimens from peritoneal fluid, tubal exudate, or both is variable, with a range of 6% to 70%. In most studies, gonococci are recovered from the peritoneal fluid
or fallopian tubes in about 10% to 20% of patients. Whether gonococci are responsible for cases of acute salpingitis when only a cervical culture reveals the organism
is unknown. It is hypothesized that gonococci isolated from the endocervix may allow other organisms to ascend to infect the tubes. Chlamydia is isolated from both
the cervix and fallopian tubes more often than any other organism. M. hominis and Ureaplasma urealyticum have been isolated from the peritoneal cavity in patients
with PID. Gram-negative aerobic bacilli such as Escherichia coliand various anaerobes such as peptostreptococci and Bacteroides species may also be responsible
for cases of PID. Actinomyces israelii rarely causes salpingitis in persons who use an IUD. PID caused by anaerobes is usually associated with instrumental trauma of
the genital tract rather than sexual intercourse, tends to be more severe, and is often responsible for recurrent rather than first attacks of salpingitis. To date, viruses,
except for mumps virus, which can cause oophoritis, have not been implicated as a cause of PID. Many cases of PID are of unknown cause.

Several factors predispose persons to the development of PID. Women who use an IUD have an increased risk compared with those who use other methods of
contraception. Most of this risk occurs in the early months after insertion of an IUD and may not be related to sexually transmitted diseases. Women who have
multiple sexual partners are also at a higher risk for PID. A single episode of PID increases the risk for a second infection. Thus, 20% of women after one episode of
PID have recurrent salpingitis, often within 1 year. Both oral contraceptive agents and condoms appear to protect against PID. Clinical abortion also predisposes to
PID, and this complication occurs with a frequency of 0.5%.

PID results from the spread of both exogenous, sexually transmitted organisms and endogenous bacteria in an ascending route to the fallopian tubes. The role of
cervical factors (e.g., mucous plug), sexual activity (e.g., frequency and number of partners), sperm, age, and various organisms (e.g., Trichomonas) is unknown.

Diagnosis

The clinical presentation does not distinguish gonococcal from nongonococcal PID; however, certain clues give a hint to the etiologic agent. The patient with
gonococcal PID is usually young, febrile, and from a lower socioeconomic group. This is her first episode of PID, and the onset is at the time of or shortly after
menses. The patient with chlamydial PID is also young, but she is often afebrile, and the onset is not related to menses. Anaerobic PID, usually seen in an older
patient, is often not the first infection and may be associated with an IUD. The patient is sometimes severely ill.

The first problem facing the clinician is to establish the diagnosis and exclude other diseases that may closely mimic this condition, such as acute appendicitis,
endo-metriosis, various types of ovarian cysts or tumors, ectopic pregnancy, urinary tract infection or calculi, and gastrointestinal disease. In one report, the clinical
diagnosis of acute salpingitis was confirmed by laparoscopy in only 65% of patients. Of the remaining women, 23% had normal pelvic findings, and in 12% other
diagnoses were established.

The diagnosis should be considered in any sexually active woman who presents with lower abdominal pain. Important observations are bilateral lower abdominal pain
of less than 3 weeks' duration, purulent vaginal discharge or an endocervical culture of a sexually transmitted pathogen, such as N. gonorrhoeae, and tenderness on
bimanual pelvic examination. This combination of findings is present in most patients with confirmed PID. The classic findings of pelvic pain, abnormal vaginal
discharge, tender adnexa, fever, leukocytosis, and an elevated sedimentation rate are present in only 20% of the patients. Fever (above 38°C) alone is reported in
only one third of patients. Salpingitis is usually bilateral, but an 8% incidence of unilateral disease is reported. The presentation spectrum of salpingitis can vary from
infection with minimal symptoms to an acute, life-threatening illness.

Right upper quadrant pain suggests the possibility of a concomitant perihepatitis caused by either gonococci or Chlamydia. A palpable adnexal swelling can be
detected in half of patients with acute salpingitis. Routine laboratory studies such as the erythrocyte sedimentation rate and peripheral WBC count fail to distinguish
salpingitis from a lower genital tract infection. The gold standard used to confirm the diagnosis of salpingitis is laparoscopy. A pelvic ultrasound examination can
provide guidance in the diagnosis of abscesses, but normal study findings do not exclude the possibility of salpingitis. Serologic tests to detect gonococcal or
chlamydial antibodies are not helpful in diagnosis.

When the diagnosis is uncertain, hospitalization is appropriate. Other indications for hospitalization are pregnancy, suspicion of a pelvic abscess, an adolescent
patient, severe illness, inability to take oral antimicrobials, failure to respond to outpatient therapy after 72 hours, presence of an IUD, immunodeficient patient, and
upper peritoneal signs.

Treatment

Recommendations to treat PID empirically have been formulated by the Centers for Disease Control. Effective outpatient treatment regimens consist of an initial IM
dose of 2 g of cefoxitin, 2 g of cefotetan, or 250 mg of ceftriaxone. Each regimen, except that for ceftriaxone, also includes 1 g of probenecid taken orally. This is
followed by a course of 100 mg of doxycycline, taken orally twice a day, for 14 days. Tetracycline may be substituted for doxycycline in 500-mg doses taken orally four
times a day for 14 days. The cephalosporins are effective against penicillinase-producing N. gonorrhoeae.

Several regimens can be used for hospitalized patients. One effective regimen consists of 2 g of cefoxitin, administered intravenously every 6 hours, or 2 g of
cefotetan, given intravenously every 12 hours, plus 100 mg of doxycycline, administered intravenously or orally twice daily. On improvement, patients can be given
100 mg of doxycycline orally twice a day to complete a 14-day course. Alternative regimens for the hospitalized patient consist of clindamycin plus gentamicin,
ampicillin-sulbactam plus doxycycline, or ofloxacin plus metronidazole.

Doxycycline or tetracycline should be avoided in pregnancy. If a pregnant woman has PID, an unusual circumstance, cefoxitin or ceftriaxone plus erythromycin or
azithromycin should be used. Management of the pregnant woman who is allergic to penicillin is difficult, but spectinomycin plus erythromycin or azithromycin can be



used.

Further studies are needed to define optimal treatment regimens. One report showed that cephalosporins, such as cefoxitin alone, resulted in an excellent clinical
response but failed to eradicate. Chlamydia. Single-drug therapy is inadequate for PID despite an adequate clinical response. Combination therapy directed against
Chlamydia and the gonococcus is essential for clinical as well as microbiologic cure.

If an IUD is in place, removal should be considered, although controlled studies on this aspect of management have not been performed. All male sexual partners of
patients with PID should be tested and treated empirically for N. gonorrhoeae and C. trachomatis, as a high proportion (58%) of these men will have urethral infection,
which is often asymptomatic. Screening of women at risk for chlamydial infection can markedly decrease the frequency of PID. (N.M.G.)
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28. THERAPY OF GENITAL HERPES

Diagnosis
Treatment

Y

Few other diseases, except AIDS, have attracted such an enormous amount of media attention as genital herpes. The major consequence of genital herpes infection,
excluding the emotional toll, is transmission of the virus from mother to infant during birth. Neonatal herpes simplex virus (HSV) infection is a life-threatening illness
that occurs in babies up to 4 to 6 weeks of age. If the mother is known to be infected at the time of delivery, transmission of HSV to the newborn can be prevented by
delivering the baby by cesarean section. However, neonatal herpes infection develops in most cases because the disease is unsuspected at the time of delivery, as
the mother often has no history of genital herpes virus infection. Serial viral cultures are not indicated for most women during late gestation.

It is estimated that 5 to 20 million persons in the United States suffer from recurrent genital HSV infections. Because this is not a reportable disease, nationwide
statistics are unavailable. In one study of residents of Rochester, Minnesota, the overall incidence was 50 cases per 100,000 population, with a peak incidence of 128
cases per 100,000. Approximately 20% of the adult population is positive for HSV-2 antibody.

After the first episode of genital herpes infection, the major morbidity of the disease consists of frequent recurrences. One report shows that most patients with
symptomatic recurrent genital herpes have five to eight recurrences yearly. The rate of recurrence of genital herpes varies with the HSV type. Only 14% of patients
with genital HSV-1 note a recurrence after their first episode, compared with 60% of patients with HSV-2. The recurrence rate is 77% for patients who present with a
prior history of genital herpes. Recurrences occur slightly more frequently in men than in women. The median time to the next recurrence is approximately 40 days in
patients with recurrent episodes of genital herpes and about 4 months in patients with first episodes.

Few data are available to define the triggering factors responsible for recurrences. One report noted that the recurrence rate diminished with time for some patients,
but another shows no difference in recurrence rate between persons who have had the disease for more than 5 years and those who have had the disease for less
than 5 years. Most patients cite emotional stress as a triggering factor, and one study noted that recurrence is more frequent 5 to 12 days before menses. Others find
no relationship between recurrences and menses or sexual activity. The majority of recurrences result from the endogenous reactivation of latent virus rather than
from reinfection.

First episodes of genital herpes can be divided into primary (absence of neutralizing antibody to HSV-1 or HSV-2) and nonprimary initial episodes (serologic evidence
of past HSV infection). About 60% of patients who present with a first episode of genital herpes have primary infection with either HSV-1 or HSV-2. Approximately
30% to 70% of patients with a first episode of genital herpes (nonprimary infection) have preexisting antibody to HSV-2, indicating an earlier, asymptomatic infection.
Among homosexual men with HSV-2 antibody, 70% denied any history of genital or rectal herpes infection. Eighty-five percent of first-episode genital herpes lesions
are produced by HSV-2 and the remainder by HSV-1. The frequency of oral-genital sex may alter these rates. The incubation period for genital herpes is about 6 days
(range, 1 to 45 days).

Primary genital herpes is characterized by both systemic and local symptoms. Constitutional complaints, consisting of low-grade fever, headache, malaise, and
myalgias, usually subside after 1 week. Local symptoms include pain, itching, dysuria, tender adenopathy, and genital lesions, which are initially single or multiple
small vesicles on an erythematous base; these become intensely painful, ulcerative sores. The lesions persist for 2 to 3 weeks and become crusted before healing.
The primary infection may also be asymptomatic. The mean duration of viral shedding is about 12 days.

genital herpes. Systemic symptoms are generally absent. Recurrent genital herpes is a local disease without systemic complaints. Both the severity and duration of
the symptoms are significantly less than in primary or nonprimary first-episode disease. Pain in patients with recurrent herpes usually lasts 3 to 4 days, and the
lesions resolve in about 1 week.
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Table 28-1. Genital herpes

Diagnosis

In the United States, HSV is the most frequent infectious cause of genital ulcers. Laboratory confirmation of the diagnosis is usually based on growing the virus in
tissue culture. Isolation of the virus generally requires only 1 to 3 days. Multinucleated giant cells are characteristic of herpesvirus, and these cells can be seen by
opening a vesicle with a scalpel and taking a scraping from the base of the lesion. The material is smeared on a slide (Tzanck preparation), fixed in alcohol, and
stained with either Wright's or Giemsa stain. Vesicles are more likely to be positive on viral culture or Tzanck smear than are crusted ulcer lesions. Results of viral
culture for herpes are positive in about 80% of cases, and the positivity rate for the Tzanck smear is 50%. Rapid detection of HSV with immunofluorescent staining or
enzyme-linked immunosorbent assay (ELISA) is also available for diagnosis. Viral culture is still the best laboratory confirmation. Serology is generally of minimal
value in establishing the diagnosis of genital herpes.

The clinician should be aware that the usual laboratory tests do not reliably distinguish between antibodies to HSV-1 and those to HSV-2. The Western blot assay is
capable of separating antibodies to HSV-1 and HSV-2. The methods offered by most commercial laboratories are not reliable to distinguish between HSV-1 antibody
and HSV-2 antibody, despite claims to the contrary. The polymerase chain reaction (PCR) is a highly sensitive and specific test for identifying HSV in clinical
specimens. This diagnostic approach should be commercially available in the near future. A multiplex PCR assay for the simultaneous detection of HSV, Treponema
pallidum, and Hae-mophilus ducreyi is under study and appears promising.

Treatment

Acylovir has been the drug of choice for genital herpes since 1982 and has a record of efficacy and safety. The drug is now available in generic formulations. Two
other drugs available for the treatment of genital herpes include famciclovir and valacyclovir; they offer the advantage of less frequent dosing compared with acyclovir.
Topical therapy is of limited value for genital herpes and is not indicated if systemic therapy is administered. Rarely, patients may have an acyclovir-resistant HSV
infection, and foscarnet is the drug of choice in this situation. Acyclovir inhibits replication of both HSV-1 and HSV-2. Acyclovir is converted to acyclovir triphosphate,
an inhibitor of DNA polymerase, by viral thymidine kinase. The presence of viral thymidine kinase is not necessary for foscarnet activity because this drug does not
undergo phosphorylation. Three formulations of acyclovir are available: topical, oral, and IV preparations.



Topical acyclovir is available as a 5% ointment in polyethylene glycol. Topical use usually does not result in serum levels of the drug. Intravaginal use should be
avoided. Except for some decrease in viral shedding, topical acyclovir has little therapeutic value in recurrent herpes.

IV acyclovir is effective in the treatment of primary genital herpes. The drug is administered for 5 days as 5 mg/kg of body weight given at 8-hour intervals
intravenously over 1 hour. Both systemic and local symptoms resolve more rapidly with IV acyclovir in comparison with placebo. Adverse effects are minimal. Bone
marrow depression has not been a problem in normal hosts. Rapid bolus injections should be avoided and adequate hydration maintained. No effect on the
recurrence rate is noted. The dosage of the drug should be reduced in patients with renal failure. The IV drug is not indicated for recurrent herpes infections.

Orally administered acyclovir has been found to be effective in treating both primary and recurrent genital herpes. For first-episode genital herpes, the drug is given
as 200-mg capsules five times daily or 400 mg three times daily for 10 days; for recurrent disease, it is administered as 200-mg capsules five times daily or 400 mg
three times daily for 5 days. The drug is effective in decreasing viral shedding and shortening the healing time. Results are more impressive than expected with
primary in comparison with nonprimary first-episode or recurrent disease. Self-initiated therapy is more effective than physician-initiated treatment. There are no
significant differences in duration of pain or time to subsequent recurrence between treatment with oral acyclovir and placebo in patients with recurrent genital herpes.
Oral acyclovir is well tolerated, and adverse effects are uncommon.

Famciclovir is a prodrug of penciclovir and lacks antiviral activity. The drug is well absorbed (70%) following oral administration and rapidly converted to penciclovir.
The intracellular half-life of penciclovir triphosphate ranges from 7 to 20 hours, which permits less frequent dosing in comparison with acyclovir. In patients whose
renal function is moderately or severely reduced, dose reduction is recommended. An IV preparation is not available.

Valacyclovir, the L-valine ester of acyclovir, is a prodrug of acyclovir. The drug is rapidly converted to acyclovir following oral absorption. The bioavailability of
valacyclovir is about 55%, which is far better than that of acyclovir, which is only 15% to 21%. An IV formulation of valacyclovir is not available. However, the area
under the curve (AUC) of oral valacyclovir is similar to that of IV acyclovir.

suppression of recurrent herpes has been well tolerated. The emergence of resistant strains of HSV has not been a problem. Patients should be given a 1- to 2-month
drug holiday each year to assess the recurrence rate.
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Table 28-2. Genital herpes treatment*

Condoms appear to decrease the transmission of herpesvirus infection, and their use should be promoted. Intercourse should be avoided during symptomatic
episodes of HSV infection. There is also a risk of transmitting herpes when patients are asymptomatic. A vaccine for HSV is under study. A vaccine would be useful
for both prevention and treatment. A cure for HSV is still eagerly awaited by millions of genital herpes sufferers. (N.M.G.)
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29. VAGINITIS

Etiology
Candidiasis

Vaginal discharge is a common gynecologic complaint and accounts for half of patient visits to private gynecologists. Vaginitis, or inflammation of the vagina, is
usually associated with an increase in vaginal secretions or discharge. Vaginal discharge may be normal or pathologic. Normal or physiologic vaginal discharge,
called leukorrhea, is not associated with vulvar discomfort, is usually nonpruritic, has no offensive odor, contains few white cells, and has normal vaginal flora. The
predominant organisms comprising normal vaginal flora are lactobacilli, which are gram-positive rods. Normal vaginal secretions have an acidic pH of about 4.0.
Common causes of an increase in physiologic discharge are ovulation, pregnhancy, and oral contraceptive use. Discharge may also increase before normal
menstruation. An abnormal vaginal discharge usually has an offensive odor, often contains many polymorphonuclear leukocytes, has an abnormal vaginal microflora,
and is frequently accompanied by dysuria, dyspareunia, and vulvar itching and soreness.

Etiology

There are many causes, both infectious and noninfectious, for an abnormal vaginal discharge. Extravaginal disease may mimic vaginal discharge. Dermatologic and
psychosomatic disorders may result in vaginal complaints. Rectovaginal or vesicovaginal fistulae may result in the passage of either feces or urine through the
vagina. Patients with proctitis may have a discharge that simulates a vaginal discharge. Noninfectious causes of vaginal discharge include chemical irritation or
allergy from contraceptive foams or feminine hygiene products, a foreign body such as a forgotten vaginal tampon or device used for masturbation, and atrophic
vaginitis. The vaginal mucosa in postmenopausal women may be deficient in estrogen, resulting in a thin, scanty discharge that is sometimes accompanied by vulvar
soreness and pruritus. The atrophic vaginal mucosa also may become secondarily infected. Vaginal discharge is sometimes seen with gynecologic neoplasms. The
discharge may be scanty and tinged with blood.

The majority of cases of vaginal discharge have an infectious cause, and numerous organisms have been implicated. The three most frequent forms of infectious
vaginitis are candidal vaginitis, trichomoniasis, and bacterial vaginosis caused by Gardnerella vaginalis and a variety of anaerobes. Neisseria gonorrhoeae rarely
infects the adult vagina, and the discharge caused by the gonococcus originates in the endocervix. The discharge passes through the introitus and is perceived by the
patient as vaginal discharge. Similarly, chlamydial or herpetic cervicitis may be associated with an excessive cervical discharge, which the patient observes as an
abnormal vaginal discharge.

The symptoms of vaginitis are vaginal discharge, dysuria, dyspareunia, and foul vaginal odor. Dysuria can indicate infection at a number of different sites: the urethra
(acute urethral syndrome), bladder (cystitis), kidneys (pyelonephritis), vulva and vagina (vulvovaginitis), and cervix (cervicitis). A patient may be able to localize the
dysuria as either internal (felt inside the body), indicating urinary tract infection, or external (felt over the vaginal labia as urine is passed), suggesting vaginitis. In a
large study of women presenting to a primary care clinic with a complaint of dysuria, vaginitis was found far more often than a urinary tract infection (70% vs. 12%).
Therefore, women with dysuria should be asked about symptoms of vaginal discharge and vulvar irritation, as well as the presence of internal or external dysuria.

Candidiasis

The most frequent causes of vaginal infection, depending on the population studied, are vulvovaginal candidiasis and bacterial vaginosis. Most of the fungi isolated
from patients with vaginitis are Candida albicans. Approximately 10% to 15% of cases are caused by other Candida species, such as Torulopsis glabrata. Although
vaginal candidiasis can be transmitted sexually, sexual acquisition is of limited importance; therefore, there is no need to treat asymptomatic male sexual partners of
women with vaginal candidiasis. Moreover, patients can continue intercourse during therapy. Predisposing risk factors for vaginal candidiasis are antimicrobials,
pregnancy, oral contraceptives, corticosteroids, exogenous hormones, diabetes mellitus, local allergy to perfumes, HIV, and nylon underwear. The data supporting the
importance of some of the risk factors, such as oral contraceptives, remain controversial, and further evidence is needed. Host factors must be involved to explain why
some women have infrequent episodes of vaginal candidiasis and others suffer from recurrent infections. Rectal colonization with yeasts is often blamed for recurrent
vaginal candidiasis, but in one study the rate of relapse was not related to rectal carriage of Candida. The cause of most episodes of recurrent vaginal candidiasis is
unknown because the usual predisposing factors are often absent.

As reported for vaginitis of other causes, the clinical features of candidiasis are not distinct enough to permit an accurate etiologic diagnosis. Self-diagnosis is often
inaccurate. A curdlike discharge suggests the diagnosis, but a thin discharge occurs as well. The diagnosis can usually be confirmed with a 10% potassium hydroxide
preparation or Gram's-stained vaginal smear. Vaginal pH is normal in patients with candidiasis. The diagnosis, however, is not ruled out by a negative result on wet
preparation or Gram's-stained smear for yeasts. A culture for Candida may be helpful in symptomatic patients when microscopic examination for yeasts is negative.
Some 25% to 50% of normal women have yeast as part of their vaginal flora; therefore, for most patients a vaginal culture for Candida is not indicated. The diagnosis
is made by microscopic examination, and empiric antifungal therapy should be administered.

Various antifungal agents (clotrimazole, miconazole, terconazole, butoconazole, tioconazole, nystatin, ketoconazole, itraconazole, and fluconazole) are used
successfully to treat vulvovaginal candidiasis. Cure rates with the different preparations are similar, but duration of therapy varies. Nystatin is administered
intravaginally for 14 days, miconazole for 7 days, and clotrimazole for 3 days. Single-dose intravaginal therapy with clotrimazole also yields comparable results. Oral
ketoconazole administered for 3 days produces a similar cure rate, but hepatic toxicity has been reported. A single oral dose of 150 mg of fluconazole is effective and
convenient. Women with complicated infections are less likely to respond to short-course therapy and require fluconazole for 10 to 14 days. One study shows that
even powdered boric acid (600 mg) in gelatin capsules inserted intravaginally produces cure rates better than 90%. Unfortunately, boric acid capsules are not
commercially available and must be prepared by a pharmacist or by the patient. Oral ingestion of yogurt containing Lactobacillus acidophilus or other Lactobacillus
preparations may decrease the rate of vaginal candidiasis in comparison with placebo.

Although the various intravaginal preparations can achieve excellent results for an isolated episode of vulvovaginal candidiasis, management of recurrent disease,
defined as four or more episodes per yeatr, is a frustrating problem for both patient and clinician. Current therapy has limited value. Use of preparations to decrease
Candida in the stool and treatment of the male partner do not affect the recurrence rate. In one controlled test, a 2-week course of oral ketoconazole followed by
low-dose ketoconazole (100 mg daily) for 6 months was effective in reducing the rates of recurrent disease. After the prophylaxis was discontinued, the recurrence
rates were high. Liver function tests should be obtained monthly for patients receiving long-term ketoconazole. Other drugs for recurrent disease after an initial
induction regimen has resulted in negative cultures include fluconazole (100 mg a week) and clotrimazole (500-mg vaginal suppositories once weekly). Further
studies are needed to help solve the difficult problems of recurrent vaginal candidiasis.

Trichomoniasis

Trichomonas vaginalis, a flagellate protozoan, is a well-recognized and frequent cause of vaginitis. The organism is usually but not invariably transmitted by sexual
intercourse. Trichomoniasis facilitates the transmission of HIV. The textbook description of trichomoniasis as vaginitis with frothy discharge and “strawberry
appearance” of the cervix is rarely seen. Trichomoniasis, like vaginitis of other causes, cannot be reliably diagnosed by the clinical presentation. Vaginal pH is
increased to about 5.0 to 5.5, as in patients with nonspecific vaginitis. In symptomatic patients, a wet mount of vaginal secretions obtained from the posterior vaginal
fornix establishes a diagnosis for about 70% of patients. The wet mount is less sensitive in patients with asymptomatic infections. The culture in which modified
Diamond's medium is used diagnoses 95% of cases, but this technique requires 2 to 7 days. Another useful diagnostic test, called the InPouch system, consists of two
chambers—one for wet preparation and the other for culture. Papanicolaou's smear detects about 70% of infections, depending on the expertise of the cytologist. A
test based on monoclonal antibody technology is available for rapid diagnosis; it is a direct immunofluorescence assay having a sensitivity of about 90%. A test in
which a DNA probe is used is also available and has a sensitivity of 90%. Secretions for diagnosis should be obtained not from the endocervical canal but from the
posterior vaginal fornix.

Both symptomatic and asymptomatic women with trichomoniasis should receive treatment. If trichomoniasis is untreated in pregnancy, there is an increase in



premature rupture of the membranes and premature birth. In addition, the regular sexual partners of patients need to be treated to prevent reinfection. A single 2-g
dose of metronidazole is highly effective. Male partners can also be treated with a 2-g dose of metronidazole. Alcohol should be avoided for 24 hours after
metronidazole is taken. In the first trimester of pregnancy, metronidazole is not recommended, and clotrimazole can be prescribed for intravaginal use, although this
drug is less effective than metro-nidazole. Metronidazole can be used in the last two trimesters of pregnancy without adverse effects. A few patients have intractable
trichomoniasis, which usually responds to 2 g of metronidazole taken orally for 7 days. Rarely, IV metronidazole is required to treat this infection when a patient
cannot tolerate the oral drug. Paromomycin can be used for the rare patients who fail to respond to metronidazole.

Bacterial Vaginosis

Bacterial vaginosis, formerly “nonspecific vaginitis,” accounts for at least 40% of cases of vaginitis. The origin of the syndrome is polymicrobic; causative organisms
include G. vaginalis (a small gram-variable coccobacillus) and a variety of anaerobes such as Bacteroides species and Peptococcus species. A curved, gram-variable
to gram-negative anaerobic organism (Mobiluncus species) has also been isolated as part of the polymicrobial flora. Confusion has arisen about the taxonomic
position of G. vaginalis. The former designations were Haemophilus vaginalis and Corynebacterium vaginalis. Bacterial vaginosis is also associated with a decrease in
the lactobacilli that produce hydrogen peroxide.

Features of this diagnosis include a thin, homogeneous vaginal discharge; vaginal pH greater than 4.5; a fishy amine odor after 10% potassium hydroxide is added to
a drop of vaginal discharge; vaginal odor resulting from the abnormal amines released; and the presence of clue cells, which are vaginal epithelial cells covered with
gram-variable coccobacilli. These cells are noted in 90% of patients with this disease, whereas only 10% of uninfected women have them. A culture for G. vaginalis is
invariably positive, but 50% of uninfected persons also have this organism as part of the normal vaginal flora. There is little need, therefore, to obtain a culture to
confirm the diagnosis. In addition, aerobic lactobacilli and white cells are generally absent from the vaginal smear. A rapid assay to detect proline aminopeptidase
activity in vaginal fluid has a sensitivity of 84% and a specificity of 70%. A DNA probe for G. vaginalis is available for diagnosis but is expensive.

The mode of disease transmission is not clear, and sexual transmission is unproven. Treatment of the male sexual partner usually is not indicated. Studies of sexual
transmission found no beneficial effects on cure rates when partners of women with bacterial vaginosis were treated. However, this issue is still controversial, and
partners of women with intractable or recurrent disease should be treated. Studies have reported an increased risk for prematurity linked to chorioamnionitis in women
with bacterial vaginosis.

Metronidazole is the drug of choice for this disease. Various treatment schedules may be used, including administering 500 mg orally twice daily for 7 days, or a 2-g
single dose. There is no difference in cure rates obtained with a single dose of metro-nidazole or with a more prolonged course, but the recurrence rate is higher with
single-dose therapy. Clindamycin administered in a dosage of 300 mg twice daily for 7 days is also efficacious. Topical intravaginal treatment with 5 g of 2%
clindamycin vaginal cream once daily for 3 days, or 5 g of metronidazole vaginal gel twice a day for 5 days, is also effective. Ampicillin cures about one third of
patients and is an alternative, especially in pregnancy, without adverse effects. Asymptomatic women from whom clue cells are obtained on a wet mount do not
require therapy except in pregnancy and before elective gynecologic surgery. Future studies are needed to define the natural history of asymptomatic disease,
identify complications, develop strategies to manage patients with intractable disease, and discover the best screening approaches and treatment in pregnancy.
(N.M.G))
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30. ANALYSIS OF CEREBROSPINAL FLUID

Bacterial Meningitis

Acute Nonbacterial Meningitis
Chronic Meningitis

Other Condit|

Analysis of cerebrospinal fluid (CSF) is essential in evaluating the patient suspected of having an infection of the central nervous system (CNS), especially acute or
chronic meningitis. In addition, analysis of CSF may permit the diagnosis of a noninfectious disease, such as meningeal carcinomatosis. Usually producing much
anxiety and potentially causing pain or discomfort, the lumbar puncture requires technical skill and has the potential to lead to life-threatening complications. As a
result of the substantial diagnostic value of CSF analysis and the considerable difficulties involved in securing the fluid, anyone contemplating a lumbar puncture must
plan the procedure carefully, determining in advance which laboratory studies will be necessary and what volume of CSF will be required for them. Because improper
handling of CSF can destroy the usefulness of a specimen, the physician performing the lumbar puncture must ensure that the fluid is processed promptly.

The primary contraindication to lumbar puncture is an increase in intracranial pressure caused by cerebral edema or a mass lesion, such as a brain abscess. A
lumbar puncture in a patient with increased intracranial pressure can lead to a continued leak of CSF, precipitating herniation of a temporal lobe over the tentorium
cerebelli or of a cerebellar tonsil through the foramen magnum. Obviously, herniation can lead to neurologic deterioration or death. The risk for herniation is low (<2%)
in patients with meningitis alone; however, that risk increases substantially (10% to 20%) in patients with mass lesions. Accordingly, patients with papilledema or focal
neurologic findings should not undergo a lumbar puncture until the results of computed tomography (CT) or magnetic resonance imaging (MRI) are available.
However, antimicrobial therapy must not be delayed in patients with suspected bacterial meningitis, brain abscess with meningitis, or other life-threatening infection
while results of CNS radiographic studies are pending. Finally, if possible, a lumbar puncture should be avoided in patients with thrombocytopenia or a coagulopathy
until the disorder can be reversed by the transfusion of platelets or clotting factors; patients with hemostatic defects are at risk for development of a hematoma at the
site of lumbar puncture, which leads to nerve root or cord compression and permanent neurologic damage. Again, antimicrobials must not be withheld while a clotting
defect in a patient with suspected bacterial meningitis is being corrected.

The specific laboratory tests that should be performed on the CSF will depend on a variety of factors, including the following:

1. History of the present iliness. Does the history suggest an acute bacterial or viral meningitis, a chronic meningitis syndrome, or an acute encephalitis?

2. Epidemiologic history. Is an underlying disease placing the patient at risk for specific infections, such as syphilitic meningitis (HIV infection) or cryptococcal
meningitis (HIV infection, lymphoma, corticosteroid use)?

3. History of prior antimicrobial therapy. Does the patient have a partially treated bacterial meningitis?

4. Availability of laboratory tests. Can the clinical laboratory perform a nucleic acid amplification test for herpes simplex? The importance of defining the most likely
etiologic agents has been highlighted by the development of polymerase chain reaction (PCR) assays for the diagnosis of infectious agents not previously
detectable in CSF.

When a lumbar puncture is being performed on a patient with a presumptive diagnosis of acute bacterial meningitis, the CSF pressure should be measured and
recorded, and the following tests should be carried out on the fluid obtained: RBC and WBC counts, WBC differential analysis, glucose and protein determination,
Gram's stain, bacterial cultures, and perhaps an assay to detect bacterial antigens (i.e., latex agglutination test). Depending on the clinical circumstances, other tests
may also be appropriate; these include a nontreponemal assay for syphilis [rapid plasma reagin card test (RPR-CT) or Venereal Disease Research Laboratory
(VDRL) test], an immunologic assay for cryptococcosis or coccidiodomycosis, smears for acid-fast bacilli, fungal or mycobacterial cultures, and PCR for specific
agents not otherwise detectable.

The application of nucleic acid amplification assays to the analysis of CSF is in the process of dramatically enhancing the capacity of clinicians to establish specific
etiologic diagnoses rapidly. In many cases, the PCR assays remain investigational; however, once standardized and validated, these tests should become widely
available and extremely useful. PCR has already become invaluable for the diagnosis of herpes simplex encephalitis; nucleic acid amplification tests of the CSF are
being utilized in clinical investigations to detect a wide variety of viruses (e.g., HIV-1, cytomegalovirus, Epstein-Barr virus, varicella-zoster virus, JC virus,

Clear and colorless, normal CSF contains four or fewer WBCs per cubic millimeter, which are characteristically small lymphocytes. The presence of a single
neutrophil in the CSF should be considered an insignificant finding if the patient has no signs of meningeal or parameningeal disease and if the glucose and protein
levels are normal; higher numbers of neutrophils are abnormal. Turbid fluid implies the presence of 200 WBCs per cubic millimeter, 400 RBCs per cubic millimeter, or
10° bacteria per milliliter; grossly bloody fluid indicates the presence of 6,000 RBCs per cubic millimeter. Grossly bloody CSF that clears as the fluid is collected
suggests a traumatic tap; CSF that remains bloody and is xanthochromic indicates a subarachnoid hemorrhage. Of note, xanthochromia may develop in a traumatic
tap if there are delays of 1 to 2 hours in processing the specimen. The presence of blood from a traumatic tap can cause confusion in the interpretation of the WBC
count. However, the WBC-to-RBC ratios in CSF and in blood should be the same in the setting of a traumatic tap; by extension, if WBC ~qr:RBC-ge/WBC,,0,:RBCy00c

exceeds 10, the patient very likely has meningitis.

Bacterial Meningitis

Usually ill for less than 5 days and often symptomatic for only 24 hours, the adult with acute bacterial meningitis classically presents with fever, headache,
meningismus, and signs of cerebral dysfunction, such as seizures or a depressed level of consciousness. The CSF in patients with acute bacterial meningitis is
characterized by the presence of neutrophils, a depressed glucose, and an elevated protein; the last finding is common but not specific. The total cell counts usually
range between 1,000 and 10,000/mm?; about 90% of the cells will be neutrophils. In elderly, alcoholic, or immunosuppressed patients, fewer cells may be present,
especially on the initial lumbar puncture. The CSF of patients infected with Listeria monocytogenes may contain a relatively large percentage of lymphocytes. Early in
the course, the CSF of patients with acute viral meningitis may also contain a preponderance of neutrophils; however, the total WBC count is usually under
1,000/mm?, and the glucose is normal. The presence of eosinophils in the CSF raises the possibility of helminthic infection (angiostrongyloidosis, cysticercosis),
neoplastic disease (lymphoma), and rarely tuberculous, syphilitic, rickettsial (Rocky Mountain spotted fever), or fungal ( Coccidioides infection) meningitis.

The normal CSF glucose concentration is 60% of that in blood, and thus the CSF usually contains about 60 mg/dL. However, a period of 2 to 4 hours is required for
an equilibration between CSF and blood glucose levels, and as a result, the CSF concentration may appear to be “normal” in the patient with early bacterial meningitis
but a previously elevated blood glucose level. A CSF glucose level of 50% that of the peripheral blood is considered abnormal, and most patients with acute bacterial
meningitis will have values below 40 mg/dL. A depressed CSF glucose concentration, also referred to as hypoglycorrhachia, can also be seen in patients with partially
treated bacterial meningitis and acute “aseptic” meningitis caused by T. pallidum, B. burgdorferi, and some viruses, including mumps virus, the agents of lymphocytic
choriomeningitis, and, on rare occasion, herpes simplex virus, varicella-zoster virus, and enteroviruses. Hypoglycorrhachia is a characteristic finding in patients with
chronic meningitis syndromes caused by bacteria ( Brucella species), mycobacteria (M. tuberculosis), fungi (Cryptococcus neoformans, Coccidioides immitis),
spirochetes (T. pallidum) and protozoan parasites [ Taenia solium (cysticercosis)]. Finally, a depressed CSF glucose concentration can also be found in patients with
carcinomatous meningitis, CNS sarcoidosis, or subarachnoid hemorrhage.

A Gram's stain must be performed on the CSF of all patients with suspected acute bacterial meningitis; the importance of this simple test is highlighted by the
observation that on occasion, the CSF Gram's stain will reveal the presence of bacteria in patients with pneumococcal meningitis who have few inflammatory cells in
the fluid. The number of bacteria in the CSF may be low, and thus the Gram's stain of an unconcentrated specimen is not a reliable test. To increase the likelihood of
detecting an organism by Gram's stain, the specimen must be concentrated by centrifugation; the microbiology laboratory has protocols to ensure that the
sedimentation of the specimen is adequate. If the fluid is processed correctly and the smear is examined carefully, the Gram's stain of the CSF will reveal bacteria in
70% to 80% of patients with untreated meningitis; the sensitivity is reduced by about 20% in patients who have received antimicrobials. The value of the Gram's stain
is also influenced by the etiologic agent; for example, the sensitivities of the test in patients infected with Streptococcus pneumoniae, Haemophilus influenzae,



Neisseria meningitidis, and L. monocytogenes are approximately 90%, 85%, 75%, and 50%, respectively.

Several additional tests have been developed to allow rapid and specific diagnoses in patients with acute bacterial meningitis. The most useful and widely employed
are assays that detect the presence of capsular polysaccharides of the bacteria commonly associated with the infection, including S. pneumoniae, H. influenzae, and
N. meningitidis. Most hospital laboratories utilize the latex agglutination method. The bacterial antigen tests are rapid and specific, but they are less sensitive than
cultures, and thus a negative assay result cannot be interpreted as excluding the presence of infection with one of the microbes noted. Other tests, such as a CSF
lactate level, have been used to distinguish bacterial from nonbacterial meningitis; however, they lack the specificity to be employed routinely. Finally, recent
observations have indicated that tests that assay for the presence of cytokines, such as tumor necrosis factor, may be reliable in differentiating bacterial from
nonbacterial meningitis.

The CSF of patients with partially treated bacterial meningitis is characterized by a neutrophilic pleocytosis, hypoglycorrhachia, and an elevated protein. In many
cases, the CSF cultures will be negative, but the immunologic assays for bacterial antigens will remain positive, allowing for a microbiologic diagnosis. These
observations again emphasize the folly of withholding antimicrobial therapy in the patient with a presumed bacterial meningitis pending the results of CT or other
tests; in short, if CSF is processed properly and if bacterial antigen tests are obtained, the ability to make a specific etiologic diagnosis will not be altered by a few
doses of an antimicrobial.

Acute Nonbacterial Meningitis

The CSF of patients with acute viral (“aseptic”) meningitis usually contains fewer than 500 WBCs per cubic millimeter, a normal glucose, and an elevated protein.
During the first 48 hours after presentation, the WBC differential can demonstrate a preponderance of neutrophils; however, serial lumbar punctures characteristically
demonstrate the rapid conversion to a lymphocytosis. On occasion, viral meningitis may be associated with hypoglycorrhachia; however, the depression in the

glucose level is usually mild. Syphilitic meningitis can present as an acute or subacute iliness; the CSF usually demonstrates changes suggestive of a viral meningitis,
although the glucose will be depressed in about 50% of cases. The diagnosis of syphilitic meningitis can be confirmed by blood and CSF serologies. The CSF
abnormalities seen in patients with Lyme disease, which tends to present in subacute manner, are similar to those observed in patients with viral meningitis, although
the number of cells tends to be lower (<100 WBCs per cubic millimeter); detection of antibodies to B. burgdorferi in the CSF is the usual method of diagnosis. Patients
with meningitis caused by M. tuberculosis characteristically present with a chronic meningitis syndrome; however, the onset of tuberculous meningitis can be abrupt,
and the clinical picture can be that of an acute aseptic meningitis. As noted above, the introduction of nucleic acid amplification assays should substantially enhance
the ability of clinicians to diagnose rapidly the conditions traditionally characterized as causes of aseptic meningitis.

A number of noninfectious diseases can present with clinical manifestations and CSF findings suggestive of a viral meningitis; the noninfectious causes of aseptic
meningitis include medications [trimethoprim-sulfamethoxazole, nonsteroidal antiinflammatory agents (ibuprofen, sulindac)], malignant diseases (lymphoma,
carcinoma), tumors (craniopharyngioma, epidermoid cyst), and miscellaneous conditions, including systemic lupus erythematosus, sarcoidosis, Behcet's disease, and
Mollaret's meningitis. Finally, in patients undergoing neurosurgery, especially that involving the posterior fossa, a postoperative aseptic meningitis can develop that is
characterized by fever, headache, and neck stiffness. The CSF in the posterior fossa syndrome typically reveals 1,000 to 2,000 WBCs per cubic millimeter with a
preponderance of neutrophils, a depressed glucose (<40 mg/dL), and an elevated protein; cultures of the CSF are sterile.

Chronic Meningitis

The chronic meningitis syndrome is characterized by fever, lethargy, headache, nausea, vomiting, and nuchal rigidity; the patient is usually symptomatic for 1 to 4
weeks before presentation. The CSF typically reveals 100 to 400 WBCs per cubic millimeter with a preponderance of lymphocytes, a depressed glucose
concentration, and a moderately or markedly elevated protein level. Patients with a chronic meningitis syndrome should be intensely studied for evidence of treatable
infectious diseases, especially tuberculosis, cryptococcosis, coccidioidomycosis, syphilis, Lyme disease, toxoplasmosis, and brucellosis. It is important to emphasize
that results of acid-fast stains of the CSF are positive in only 10% to 20% of patients with tuberculous meningitis and that cultures reveal the presence of M.
tuberculosis in 60% to 80% of cases; to increase the likelihood of a positive result, some authorities recommend that 20 to 40 mL of CSF be submitted for smear and
culture. In addition, CSF from patients with suspected tuberculosis but unrevealing smears should be sent to a reference laboratory performing an immunologic or
nucleic acid amplification assay for the mycobacterium.

India ink preparations demonstrate C. neoformans in about 75% of patients with AIDS and 50% of other patients with meningitis caused by this fungus. Cultures will
be positive for C. neoformans in 90% of cases, although multiple lumbar punctures may be necessary before the organism is isolated. Fortunately, cryptococcal
antigen will be detectable in the CSF in more than 90% of patients, and thus the assay represents the most important test to screen for the presence of the organism.
Rarely seen on the smear of CSF, C. immitis can be cultured from approximately 50% of patients with coccidioidal meningitis; however, results of the CSF
complement fixation test are positive in about 75% to 95% of patients. As is true for patients with tuberculous meningitis, large volumes of CSF may be necessary to
permit recovery of these fungi.

Serologic assays in concert with characteristic CSF findings represent the usual method of diagnosing infection caused by T. pallidum, B. burgdorferi, and T. gondii;
however, PCR assays have been developed to detect these microbes, and CSF should be forwarded to the appropriate reference laboratory in difficult cases. A
number of immunologic assays are being investigated to detect some of the pathogens associated with the chronic meningitis syndrome; for example, assays to
detect antigens of M. tuberculosis have yielded promising results, with sensitivities of 50% to 80% and specificities greater than 90%. Finally, noninfectious diseases
can also produce a chronic meningitis syndrome; these conditions include malignancy (carcinoma, lymphoma, leukemia), sarcoidosis, and vasculitis.

Other Conditions

Patients with parameningeal infections, such as brain abscesses and epidural abscesses, often have abnormalities of the CSF, including a mixed neutrophilic and
lymphocytic pleocytosis, a normal glucose, and an elevated protein. Bacterial antigen test results are negative and cultures are sterile unless the abscess has
ruptured into the subarachnoid space. Because of the limited diagnostic utility of the CSF and the risk for herniation, patients suspected of having parameningeal
infections should not undergo lumbar punctures. CT or MRI is most useful in confirming the diagnosis in these patients, and aerobic and anaerobic cultures obtained
intraoperatively will provide the necessary microbiologic information.

The hallmark manifestations of a viral encephalitis include fever, headache, behavioral changes, speech disturbances, an altered level of consciousness, and
perhaps seizures and focal neurologic signs, such as a hemiparesis. Herpes simplex is the most common cause of sporadic, acute encephalitis in the United States.
The CSF in patients with herpes encephalitis usually demonstrates 10 to 1,000 WBCs per cubic millimeter (with a lymphocyte predominance), 10 or more RBCs per
cubic millimeter, a normal glucose, and an elevated protein; the virus is rarely recoverable from the fluid. The diagnosis of herpes encephalitis is supported by an
electroencephalographic, CT, or MRI study demonstrating involvement of the temporal regions of the brain. A definitive diagnosis has traditionally required a brain
biopsy; however, PCR to identify viral DNA has been shown to be at least 90% sensitive and specific in patients with herpes encephalitis, and the assay is now widely
available. Therapy with acyclovir must be started promptly in the patient suspected of having herpes encephalitis to increase the likelihood of a favorable outcome.
(A.L.E)
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31. CENTRAL NERVOUS SYSTEM INFECTIONS IN THE COMPROMISED HOST

The development of neurologic symptoms and signs in an immunosuppressed patient should alert the clinician to the possibility of an infectious etiology. When
persons with AIDS are excluded, organ transplantation patients and persons with an underlying malignancy comprise those at risk for an often life-threatening central
nervous system (CNS) infection. In recent years, the incidence of CNS infection in transplant recipients has diminished because of the use of cyclosporine as the
primary immunosuppressive agent. The mortality of CNS infection in immunocompromised hosts, however, ranges from 42% to 77%. Bacteria, fungi, viruses, and
protozoa may be involved. Whereas the pneumococcus, meningococcus, or Haemophilus influenzae is responsible for 75% of cases of bacterial meningitis in patients
with no underlying disease, the causal organisms differ widely in impaired hosts. The common bacterial agents in patients with lymphoma or leukemia are Listeria
monocytogenes, gram-negative enteric rods, and the pneumococcus.

The predilection for fungal infections with Cryptococcus, Aspergillus, Mucor, and Candida species has also been emphasized. One study found that one third of
patients had meningitis caused by fungi. Unusual organisms such as Blastoschizomyces capitatus, a fungus previously known as Trichosporon, may cause meningitis
in bone marrow transplant recipients. In addition, viral agents such as varicella-zoster virus, herpes simplex virus, papovavirus, and measles virus should be
considered, in addition to parasites, especially Toxoplasma and Strongyloides.

Progressive multifocal leukoencephalopathy, a subacute progressive demyelinating disease, is caused by the JC virus. Patients present with slowly progressive focal
defects, which mimic those of a mass lesion. Diagnosis is suggested when magnetic resonance imaging shows a nonenhancing, low-density lesion of the white
matter. A brain biopsy is required for definitive diagnosis. In the compromised host, the laboratory must be alerted to the possibility of a common as well as an
obscure cause. The differential diagnosis should also include noninfectious problems that may mimic infectious meningitis or a brain abscess, such as carcinomatous
or lymphomatous meningitis, cerebral hemorrhage, and adverse reactions to chemotherapeutic agents.

The importance of suspecting an intracranial infection in this group of patients is critical, as the majority of infections are diagnosed only at autopsy and are largely
caused by unrecognized fungi. The diagnosis is difficult because the symptoms and signs are often attributed to the patient's underlying disease rather than to a
possibly new infectious complication. The clinical features may be subtle, but headache and fever are usually present, even in patients receiving corticosteroids or
other immunosuppressive agents. The patient's consciousness will usually be altered at the onset or shortly after admission. Nuchal rigidity is reported in only one
third of patients. Seizures may occur, and focal neurologic findings may also be present. One report noted that cerebral metastasis was the most frequent initial
diagnosis in patients with CNS infections. Thus, minimal findings of headache and fever in a compromised host should elicit a search to exclude a possible CNS
infection.

Cerebrospinal fluid (CSF) analysis is a valuable aid to establishing an etiologic diagnosis. A lumbar puncture should not be performed in patients with a suspected
cerebral mass lesion. An elevated pressure, pleocytosis, elevated protein, and low sugar may be found. However, the absence of cells in the CSF does not exclude
an infection, and Gram's stain, acid-fast stain, India ink preparation, serologic studies for Cryptococcus (latex agglutination test), polymerase chain reaction for
suspected pathogen, and appropriate cultures are indicated. A differential cell count showing a predominance of mononuclear cells suggests Cryptococcus, Listeria,
Mycobacterium, or Toxoplasma. An eosinophilic pleocytosis of the CSF rarely occurs and usually indicates a helminthic parasitic infection or lymphoma.

Clues to the specific opportunistic pathogen may be present. Cryptococcus has a predilection for patients with lymphomas (impaired cellular immunity). A pulmonary
infiltrate, skin lesions, and positive blood or urine cultures are occasionally noted. Other fungi, such as Aspergillus, Mucor, and Candida, are more difficult to identify,
as antemortem cultures will frequently be negative. Fever and a pulmonary infiltrate in a patient with leukemia or a lymphoma unresponsive to broad-spectrum
antimicrobial agents suggest a fungal disease. Neurologic involvement usually indicates a disseminated infection.

Of the bacterial opportunists, Listeria has a predilection for hosts with impaired T-cell function, such as renal transplant recipients or those with a lymphoma. Whereas
most cases of Listeria infection are sporadic and the route of infection remains unknown, food-borne outbreaks related to contaminated milk, ice cream, cheese, and
coleslaw have been reported. These gram-positive rods may at times appear as gram-positive cocci or be confused with diphtheroids. Patients infected with Nocardia,
another opportunistic agent, may present with pulmonary, neurologic, and, less often, skin involvement. Gram-negative enteric bacilli may cause hospital-acquired
meningitis in patients with acute leukemia and granulocytopenia. Toxoplasmosis is a treatable parasitic infection that presents with any one of three patterns of CNS
involvement: (a) diffuse encephalopathy with or without seizures, (b) meningoencephalitis, or (c) single or multiple mass lesions. The diagnosis may be established by
noting a fourfold rise in Toxoplasma titer on a serologic test, such as the indirect fluorescent antibody titer, or by detecting IgM antibody with an enzyme-linked
immunosorbent assay (ELISA). IgM antibody usually disappears in a few months, whereas IgG antibody persists for life. Toxoplasmosis can also be diagnosed with
polymerase chain reaction testing of blood or CSF. Finally, a clue to histoplasmosis, coccidioidomycosis, or Strongyloides infection may be a history of residence in
an endemic area. (N.M.G.)
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32. NEW ONSET OF FACIAL PARALYSIS

Clinical Evaluation

Idiopathic (Bell's) Palsy

Acute Facial Paralysis of Other Infectious Causes
Acute Facial Paralysis of Noninfectious Causes
Summary

Cranial nerve VIl (the facial nerve) is subject to numerous insults that include infection, trauma, and malignancy. Involvement may be unilateral or bilateral, and onset
of symptoms is variable. The clinician must be aware of important treatable causes, so that “idiopathic” disease (Bell's palsy) is not overdiagnosed. Anatomic features
of the facial nerve with important clinical implications include the fallopian canal and the labyrinthine, geniculate, tympanic, mastoid, and extracranial segments. An
understanding of the anatomic relationship between this rather long nerve and the surrounding structures is invaluable for determining likely causes of disease.

Additionally, the facial nerve has three branches (greater superficial petrosal, stapedius, and chorda tympani) with specific functions. An understanding of these
functions and the anatomic location of the branches provides clinical information useful in determining the location of lesions and possible etiologies. Idiopathic
(Bell's) palsy continues to account for more than 50% of cases of acute facial paralysis, and the most important initial clinical decision is to determine the need for
testing beyond the usual care for patients with presumed idiopathic disease. Furthermore, recent data suggest that many cases of acute idiopathic facial nerve
paralysis may be associated with herpes simplex virus; this has important implications for management.

Clinical Evaluation

Facial paralysis is heralded by the inability to move one or both sides of the face. Clinical evaluation must include a complete history and physical examination, with
special attention to a comprehensive neurologic examination. Points to be noted on history include rapidity of onset, association with pain, presence of other
neurologic and physical complaints, and any recent travel, trauma, vaccinations, or animal exposures. A careful sexual history regarding syphilis and assessment for
risk factors for HIV infection is always indicated. Physical examination must be comprehensive and include observations for rash, disease of the head or neck, and
neurologic dysfunction. Decisions should be made about the extent of cranial nerve disease, with careful attention to central versus peripheral location of the facial
nerve paralysis. The eyes must be carefully examined for corneal ulceration. A decision regarding further testing is based on the likelihood of nonidiopathic disease.
Additional studies could include standard blood tests, serologies, computed tomography and magnetic resonance imaging, lumbar puncture, and specific neurologic
testing (Schirmer's test, stapedial reflex, taste/salivation, and electric stimulation); however, these are not usually indicated.

Idiopathic (Bell's) Palsy

Bell's palsy affects 15 to 40 people per 100,000 population, has no predilection for age or race, is a diagnosis of exclusion, and causes more than 50% of cases of
acute facial nerve paralysis. There is compelling evidence that many cases are mediated by viral or immunologic mechanisms, and significant attention has been
given to the role of herpesvirus. It has been demonstrated that herpes simplex virus is capable of inducing facial paralysis in animals. A recent investigation of 14
patients with Bell's palsy demonstrated that genomes of type 1 herpes simplex virus were detectable in clinical samples of endoneural fluid from cranial nerve VIl in
79% of cases, but none of the controls. The authors concluded that herpes simplex virus type 1 was the major etiologic agent for idiopathic facial nerve paralysis.
Others have suggested that Bell's palsy be renamed herpetic facial paralysis.

In typical cases, symptoms develop during less than 48 hours, and disease is unilateral. Pain or numbness of the affected area is seen in up to 50% of cases, and
approximately 60% of patients note a viral prodrome. Fewer than 15% of patients give a history of recurrence or a family history of similar disease. Up to 13% of
patients initially identified with idiopathic facial paralysis will be misdiagnosed. Most common alternatives are tumor, herpes zoster ophthalmicus, and identifiable
infection. Physical examination demonstrates evidence of diminished stapedial reflex (90%), and a reddened chorda tympani nerve (40%) is often noted. History and
physical examination are otherwise benign. The course of Bell's palsy is self-limited and nonprogressive, with a return of function within 6 weeks in most cases.
Occasionally, improvement may take up to 1 year. Atypical Bell's palsy occurs when the clinical course persists for more than 1 year in the absence of other causes.
Other causes of acute facial paralysis should be considered when factors other than those already noted are present: (a) positive epidemiologic history (Lyme
borreliosis, syphilis, HIV infection), (b) neurologic dysfunction beyond the isolated seventh peripheral cranial nerve, (c) bilateral disease, (d) physical findings outside
the nervous system, and (e) failure to improve.

The treatment of idiopathic facial nerve palsy is controversial. Patients need to be reassured about the self-limited nature of the disease and the fact that they have
not suffered a “stroke.” Eye care may be needed to prevent abrasion or ulceration. Artificial tears and taping of the eye at night can help greatly. The combination of
corticosteroids plus acyclovir was recently compared with corticosteroids alone. Patients treated with acyclovir received 400 mg five times daily. Outcome measures
were return of volitional muscle motion and prevention of partial nerve degeneration. Patients who received acyclovir improved faster than those who received only
corticosteroids, indirectly implying the importance of herpes simplex virus in etiology. Hyperbaric oxygen therapy has recently been studied as another therapy for
Bell's palsy. Patients were randomized to either hyperbaric oxygen therapy (two treatments daily, 5 days per week) or prednisone therapy. Patients treated with
hyperbaric oxygen therapy had an average time to complete recovery of 22 days, in comparison with 34 days in those treated with corticosteroids. The authors
concluded that hyperbaric oxygen therapy is more effective than corticosteroids. Surgical decompression is rarely indicated for idiopathic disease but is indicated for
progression associated with neurologic degeneration. This author recommends acyclovir plus prednisone for therapy of acute Bell's palsy. The dose of prednisone is
60 to 80 mg daily for 5 days, with tapering over the next 5 days.

Acute Facial Paralysis of Other Infectious Causes

treatable cause of acute facial paralysis. In up to 20% of persons, neurologic dysfunction develops following the bite of an infected tick. Facial paralysis, which is often
bilateral, develops in at least 10% of persons with Lyme borreliosis. Recent studies of apparent idiopathic acute facial nerve paralysis have demonstrated serologic
evidence of Lyme borreliosis in up to 16% of cases. This is more common in children and is more likely to occur during the months when Lyme disease is prevalent.
Facial paralysis may be the sole presenting feature and may occur in the absence of a history of erythema migrans or tick bite. However, facial palsy often is noted as
a manifestation of early disease, with an average of only 20 days between onset of erythema migrans and neurologic dysfunction.
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Table 32-1. Infectious etiologies for acute facial paralysis

Lyme disease should be considered in young persons with acute facial paralysis, especially if bilateral or associated with a positive epidemiologic history. Additional
features on physical examination include painless facial erythema and swelling preceding paralysis, and associated seventh nerve abnormalities. Serologic



confirmation should be sought but results may be negative early in disease or if testing is performed only by enzyme-linked immunosorbent assay (ELISA). The
outcome of isolated facial palsy is generally favorable, with better than 95% recovery with or without treatment. Long-term outcome, even in the absence of treatment,
remains good. | believe that all suspected cases should be treated with antibiotics. Isolated seventh nerve palsy can be managed with oral doxycycline (100 mg twice
daily for at least 21 days). The presence of other involvement of the central nervous system warrants parenteral treatment with either ceftriaxone (2 g intravenously for
14 days) or aqueous penicillin G (20 million units intravenously for 14 days). There is no identified role for corticosteroids.

Syphilis should be considered in patients with a positive epidemiologic history and in those with either atypical Bell's palsy or associated neurologic dysfunction.
Facial nerve palsy is most commonly associated with secondary syphilis but may also be noted in tertiary disease. Presentation may be unilateral or bilateral and is
often associated with involvement of other cranial nerves. Aseptic meningitis is often apparent. Diagnosis can be confirmed by serologic testing, and therapy is
generally initiated with 2.4 million units of benzathine penicillin units weekly for 3 weeks.

Viral agents other than herpes simplex virus regularly associated with acute facial paralysis include Epstein-Barr virus (EBV) and HIV. Up to 20% of cases of Bell's
palsy may actually be associated with EBV on comprehensive testing, and other symptoms of mononucleosis may be lacking. Paralysis may be unilateral or bilateral
and may be the presenting symptom. Most commonly, however, other manifestations of EBV infection are apparent. Diagnosis can usually be made by “monospot”
testing in early disease, and in about 5% of all cases, more specific EBV serology will be necessary. Therapy is supportive, but the role of specific antiviral agents is
being evaluated. Clinical response to supportive care is usually complete, and residua are unusual.

Acute facial paralysis, either unilateral or bilateral, may be a manifestation of acute HIV infection, occurring within 3 months of contraction of the virus. In this regard, it
is most often seen as part of an acute mononucleosis-like syndrome. Aseptic meningitis is often noted clinically and on lumbar puncture. A complete epidemiologic
history that incorporates questions about HIV risk is mandatory, and diagnosis can be confirmed by HIV testing. In early HIV disease, results of standard ELISA
testing may be negative, and follow-up testing is indicated. Treatment is supportive, and the facial palsy usually resolves spontaneously within several weeks.

Varicella-zoster virus has been associated with unilateral acute facial paralysis. Although rare, disease has occurred in the absence of vesiculation. However, most
cases are associated with a characteristic rash that may lag behind pain and paralysis by more than 1 week. The most characteristic form of herpes zoster associated
with facial palsy, Ramsay Hunt syndrome, is characterized by severe pain about the ear; vesicles on the tympanic membrane, external canal, and external ear,
hyperacusis; and vertigo. Sensorineural hearing loss may be noted in up to 40% of cases. Recurrences are more likely to be caused by herpes simplex. Acyclovir is
indicated in severe cases and recurrences, and in patients with underlying diseases. The typical dosage is 200 mg 5 times daily for 7 days (herpes simplex) or 800
mg 5 times daily for 7 days (herpes zoster).

Cases of acute unilateral facial paralysis with bacterial causes are uncommon. Most likely are complications of otitis media or mastoiditis; both of these are caused by
local compression of the facial nerve. Initial clinical assessment generally demonstrates the underlying cause of the facial paralysis. Otitis media now appears to be
less commonly associated with facial palsy than in the pre-antibiotic era. Risk for this complication is higher in adults with otitis media than in children. Remission of
facial paralysis is directly related to severity at time of presentation. Therapy is aimed at the underlying disease.

Uncommonly, acute bilateral facial paralysis is associated with botulism or tetanus toxins. Generally, disease will be suspected by the entire clinical syndrome, and
response of the paralysis is predicated on overall clinical improvement. Similarly, facial paralysis may occur as an adverse event following vaccination with various
agents, including those of poliomyelitis, viral influenza, tetanus, and rabies. Diagnosis is suspected by careful history taking, and improvement is generally noted.

Acute Facial Paralysis of Noninfectious Causes

accompanied by other manifestations of the underlying abnormality. Systemic illnesses that include leukemia, toxicosis, sarcoidosis, and vasculitis may present
bilaterally; solid tumors and idiopathic disease are most commonly unilateral.
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Table 32-2. Noninfectious causes of acute facial paralysis

Summary

The numerous causes of acute facial nerve paralysis include several important infections. Bell's palsy is now most commonly associated with herpes simplex virus
and can be successfully treated. Careful history and physical examination are mandatory to identify clues necessary to differentiate it from facial nerve paralysis of
other causes. Many laboratory tests are available to help with this decision-making process but should be used judiciously. The most notable infectious etiologies are
Lyme borreliosis, HIV infection, syphilis, and mononucleosis. Bacterial etiologies are infrequent, but otitis media may be noted in some cases. (R.B.B.)
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33. ACUTE INFECTIONS OF THE CENTRAL NERVOUS SYSTEM

Initial Evaluation

Acute Bacterial Meningitis

Aseptic Meningitis: Mixed Cellular Response

Viral and Granulomatous Meningitis: Lymphocytic Response

Subdural Empyema

Ruptured Brain Abscess

Table 33-1. Acute central nervous system infections

Initial Evaluation

and vomiting are frequent complaints. The history provides data about the acuteness of presentation, acquisition status (e.g., community or nosocomial), and
associated complaints. An epidemiologic history must be obtained, with attention to travel, animal and insect exposures, HIV risks, and recent immunizations.
Intrathecal contrast dyes, ibuprofen, and antimicrobials such as trimethoprim-sulfamethoxazole (TMP-SMX) and isoniazid can cause acute meningeal reactions in the
absence of infection. Knowledge of underlying illness provides important information about potential pathogens. Alcoholism ( Streptococcus pneumoniae, Listeria
monocytogenes), T cell-mediated immunosuppression such as AIDS (Toxoplasma gondii, Cryptococcus neoformans), cerebrospinal fluid (CSF) leaks (S.
pneumoniae), and trauma (enteric gram- negative bacilli) are examples.
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Table 33-2. Evaluation of acute central nervous system infections

Patients with HIV/AIDS present a special challenge, as the diseases that may manifest as acute CNS infections are diverse and significantly different from those seen
CNS diagnoses in patients with AIDS. These have important implications for diagnosis and management. Physical examination | ﬁFbvides evidence of focal neurologic
abnormalities and non-CNS foci of infection that can act as primary sites for spread. Ear, nose, and throat and cardiopulmonary abnormalities should be sought
carefully. Rashes may be manifestations of bacteremia or Rocky Mountain spotted fever.
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Table 33-3. Acute central nervous system infections in patients with AIDS

Routine laboratory data include a CBC, determination of electrolytes, and assessment of renal and hepatic function. Such information may provide evidence for a
specific cause of the CNS disease (e.g., Reye's syndrome, leptospirosis, hyponatremia) and baseline values against which to gauge changes resulting from disease
or therapy. Blood cultures should be obtained in all patients. Suspected foci should be cultured and roentgenography performed as clinically indicated.



Lumbar puncture (LP) should be performed in most patients unless contraindicated by evidence of substantial elevations of intracerebral pressure. Fluid from an LP
should be submitted for Gram's stain and culture (tube 1), glucose and protein analysis (tube 2), and cell count and differential (tube 3). Usually, at least one
additional tube should be retained should other tests be needed. These might include Venereal Disease Research Laboratory (VDRL) tests and
counterimmunoelectrophoresis (CIE) or latex particle agglutination tests for bacterial antigens, cryptococcal antigen testing, Lyme serology, smears, cultures for
mycobacteria and fungi, viral cultures or polymerase chain reaction (PCR) studies, and cytocentrifugation for malignancy. Patients with AIDS may present with a
multiplicity of unusual organisms that include C. neoformans, HIV, T. gondii, and other opportunists. In geographic areas with significant populations of patients with
HIV/AIDS, routine CSF testing for cryptococcal antigen and VDRL tests should be performed.

Meningitis

Typical symptoms of meningitis are fever, headache, nausea and vomiting, and nuchal rigidity. Many patients may not experience all these, especially early in the
course of disease. Nuchal rigidity is most often associated with acute bacterial meningitis or tuberculous meningitis. Acute or subacute meningitis present for less
than 7 days has numerous potential causes, and the prognosis may be improved by prompt diagnosis, particularly if the disease is bacterial. Focal neurologic defects
may be noted with “uncomplicated” disease in up to 28% of patients; however, assessment for a mass lesion should be undertaken. The LP may provide specific
diagnostic information.

Patients with bacterial meningitis who are not immunosuppressed generally demonstrate CSF leukocytosis. Classic categories for elevations of CSF leukocyte counts
are as follows: polymorphonuclear, mixed cellular, and lymphocytic response. Although attempts to classify causes by type of cellular response may be useful, much
overlap exists. Additionally, in the granulocytopenic patient, bacterial meningitis may develop with symptoms of fever and obtundation but without significant
abnormalities of CSF WBC count. Similarly, in the patient with AIDS and cryptococcal meningitis or other opportunistic infections, the WBC response may be small or
absent despite the presence of active infection.

Acute Bacterial Meningitis

Recent data suggest that acute bacterial meningitis has an annual incidence of about 4/100,000. In cases of community-acquired disease, Neisseria meningitidis, S.
pneumoniae, and L. monocytogenes are most prevalent. Variations among age groups exist, with N. meningitidis more common among younger persons and S.
pneumoniae and L. monocytogenes most common among the elderly. Seizures occur in about 10% of cases and are more frequent with pneumococcal meningitis.
Mortality rates for bacterial meningitis in adults remain at approximately 20% but rise to at least 40% among those over age 60.

For patients without prior antibiotic therapy, CSF leukocytosis with counts above 1,000/mm 2 is usual, results of Gram's stains are positive in 50% to 75% of cases, and
results of cultures are positive at least about 90% of the time. Prior antibiotics decrease rates of positivity of both Gram's stain and culture. When cell counts are

below 500/mm?, many patients with bacterial meningitis may demonstrate lymphocytic responses, at least early in the course. Hypoglycorrhachia and elevated protein
are anticipated; however, a recent study demonstrated that only 50% of patients had the former. In at least 20% of cases of meningitis caused by N. meningitidis, cell
counts are below 100/mm?. Culture-positive pyogenic meningitis associated with normal LP results has been rarely reported.

When the Gram's stain is negative, CSF antigen-detection tests should be performed. These have the capacity to detect bacterial antigen in the absence of viable
organisms. S. pneumoniae, H. influenzae type B, most strains of N. meningitidis, and group B streptococci may be detected in this manner. False-negative reactions
occur, and gram-negative enteric bacilli and L. monocytogenes cannot currently be identified in this fashion.

Recently, bacterial meningitis associated with the use of epidural catheters for treatment of pain has been described. Risk for infection is associated with length of
surgery for catheter placement and probably with duration of catheter placement. In these circumstances, meningitis may occur in association with other focal
infections, including muscle abscess, and therapy includes removal of the catheter, drainage of collections, and administration of appropriate antibiotics. Organisms
most commonly encountered are Staphylococcus aureus, coagulase-negative staphylococci, and other skin flora.

Gram-negative bacillary meningitis is associated with surgical or nonsurgical trauma and comprises about 5% of all cases of bacterial meningitis. In the absence of
such risks, nosocomial fever and mental status changes should not indicate the need for LP. Organisms most commonly implicated are Escherichia coli and species of
Klebsiella. Acute purulent meningitis may be the initial manifestation of acute infective endocarditis. S. aureus is often a cause, and septic emboli are usually
implicated. Drugs, intrathecal contrast dyes, and exploration of the posterior fossa have also been reported to cause such a response.

Therapy for acute bacterial meningitis requires bactericidal antimicrobials that are effective against the likely pathogens and capable of crossing the inflamed blood—
brain barrier. Antibiotics meeting these qualifications include most third-generation cephalosporins, ampicillin, aqueous penicillin G, and TMP-SMX. Chloramphenicol
is bactericidal against most strains of H. influenzae, meningococci, and some strains of S. pneumoniae, but bacteriostatic against L. monocytogenes and most enteric
gram-negative bacilli.

Changing trends in S. pneumoniae resistance have dramatically altered the antibiotic recommendations for empiric treatment of bacterial meningitis. For suspected
pneumococcal meningitis, or in the absence of a positive Gram's stain or antigen detection, a third-generation cephalosporin (2 g of cefotaxime every 8 hours, or 2 to
4 g of ceftriaxone every 24 hours) plus vancomycin (1 g given intravenously every 12 hours) is now recommended pending organism identification and susceptibility
testing. Aqueous penicillin G (24 million units per day) will treat infections caused by penicillin-sensitive S. pneumoniae or N. meningitidis, and L. monocytogenes.
The need to add an aminoglycoside for the latter agent has been poorly substantiated. Four grams of chloramphenicol per day given intravenously is an acceptable
alternative in patients with pneumococcal or meningococcal meningitis who cannot tolerate b-lactam antimicrobials.

Third-generation cephalosporins in full parenteral doses for 2 to 3 weeks have revolutionized the therapy of gram-negative bacillary meningitis caused by susceptible
pathogens. They are now widely considered to be the drugs of choice for this condition. However, Enterobacter organisms often acquire resistance to these agents
after only several days, and the agent of choice in this case is probably TMP-SMX (20 mg of TMP equivalent per kilogram per day in two to four divided doses).

The use of ineffective agents or antimicrobials in suboptimal quantities results in higher mortality. Repeated LPs to document the efficacy of treatment are not
necessary if the clinical condition is improving.

The length of therapy for bacterial meningitis is controversial. Meningococcal meningitis can usually be managed with 7 days of therapy. Disease caused by H.
influenzae, L. monocytogenes, and S. pneumoniae should be treated for 10 to 14 days. Gram-negative bacillary meningitis usually requires up to 3 weeks of
treatment. Outpatient IV antimicrobial therapy can be employed for clinically stable patients to complete the course of treatment.

The efficacy of corticosteroids in adults with meningitis remains unproven. This author would use them in patients with meningococcal disease and shock.
Aseptic Meningitis: Mixed Cellular Response

“Aseptic” meningitis usually presents with CSF pleocytosis and 40% to 60% polymorphonuclear leukocytes, and negative results on Gram's stains and routine
cultures. CSF glucose is typically normal. The course ranges from acute to chronic. Major differential diagnoses include (a) partially treated bacterial meningitis, (b)
parameningeal foci (including emboli from infective endocarditis), (c) syphilitic, Lyme borreliosis, and leptospiral meningitis, and (d) early viral or granulomatous
meningitis. Noninfectious conditions include heavy metal encephalopathy, seizures, and carcinomatous meningitis. The clinical approach depends on the status of the
patient and pertinent historical and clinical information. If evidence of mass lesions is lacking and the iliness is not fulminant, a repeated LP after 6 to 12 hours is
indicated. At that time, a change toward either a lymphocytic or polymorphonuclear response may be seen, and CSF glucose may decline. A second LP is especially
helpful for patients who may have partially treated bacterial meningitis or viral meningitis. However, some authorities recommend routine treatment of possible
bacterial meningitis with subsequent discontinuation of drugs after 48 to 72 hours if assessment is negative.

Viral and Granulomatous Meningitis: Lymphocytic Response

A lymphocytic pleocytosis of fewer than 500 cells per cubic millimeter is most commonly seen in viral or granulomatous meningitis. However, some patients with
bacterial meningitis may also present with this formula. Granulomatous meningitis (tuberculous, fungal, sarcoid) is often associated with hypoglycorrhachia, which is



uncommon in viral meningitis. Tuberculous and fungal meningitis should be considered especially in patients with appropriate epidemiologic histories (including HIV
risk factors), evidence of other foci of infection, and hypoglycorrhachia. Cryptococcal antigen tests and smears and cultures for acid-fast bacilli and fungi are
indicated. Therapy for tuberculous meningitis may be necessary if other diagnoses cannot be rapidly proved. Intense lymphocytic pleocytosis with cell counts above
5,000/mm? may be seen with lymphocytic choriomeningitis.

Cryptococcal meningitis is the most common type of meningitis in patients with AIDS and is not generally noted with CD4 counts above 100/mm 3. Presentation is often
headache, and initial LP results may demonstrate clear fluid and fewer than 10 cells. In areas endemic for AIDS, cryptococcal antigen testing should be performed
routinely on CSF specimens.

Acute Encephalitis

Acute encephalitis represents inflammation of brain tissue and may occur concurrently with meningeal irritation (“meningoencephalitis”). Approximately 20,000 cases
occur annually in the United States, representing 3.5 to 7.4 cases per 100,000 patient-years, and most are mild. Acute encephalitis is clinically characterized by fever,
headache, and altered state of consciousness. Focal neurologic defects, seizures, and autonomic abnormalities may also occur. Herpes simplex encephalitis
characteristically is associated with early behavioral disorders because the virus tends to localize in the temporal lobes. Seizures occur early in the course in about
half of cases.

In the United States, most encephalitis in non-AIDS patients is viral. Isolated cases are most likely caused by herpes simplex virus or mumps virus but may also be
seen with varicella-zoster virus, Epstein-Barr virus (often cerebellar), or rubeola virus. The incidence of herpes simplex is 1/250,000 to 500,000 persons per year, and
about 2,000 cases occur annually. It is most common below age 20 or above age 50 and is associated with significant mortality (70%) and neurologic sequelae
(almost 100%) if untreated. Thus, it must not be overlooked. When acute encephalitis is encountered with no obvious etiology, empiric therapy for herpes simplex is
often warranted. Warm-weather outbreaks are often associated with enteroviruses (coxsackievirus, echovirus, and poliovirus) and togaviruses (equine encephalitis
virus).

Nonviral and potentially treatable causes of encephalitis include Rocky Mountain spotted fever, malaria, brucellosis, amebic ( Naegleria) infection, syphilis, Lyme
borreliosis, and toxoplasmosis. The last is an important consideration when encephalitis presents in AIDS patients. Occasionally, chronic meningitides, such as those
caused by Mycobacterium tuberculosis and C. neoformans, may be associated with encephalitis because of hydrocephalus. Measles and rabies vaccines can cause
encephalitis. Reye's syndrome, which often follows viral influenza and chickenpox, is a clinical condition that affects children primarily and can cause hepatic
dysfunction.

Evaluation of encephalitis requires a comprehensive history, physical examination, and LP. Computed tomography (CT) with contrast or magnetic resonance imaging
(MRI) with contrast is generally needed. Initial assessment should rule out treatable diseases, including herpes simplex. With the latter, LP usually reveals an
“aseptic” or lymphocytic process with normal or depressed CSF glucose and elevated protein. RBCs in the CSF are often seen. Herpes simplex encephalitis should
be suspected if behavioral disorders (often associated with seizures) accompany an episodic illness. The treatment of choice is 10 to 12 mg of acyclovir per kilogram
given intravenously every 8 hours for 10 to 14 days.

The approach to diagnosis depends on locally available facilities. MRI defines brain lesions earlier in the course than CT and is preferred. PCR to detect herpes
simplex viral DNA in CSF is now known to be highly sensitive and specific and should be considered the strategy of choice when herpes simplex encephalitis is
considered. Used in patients with various clinical presentations, it has demonstrated a wider spectrum of disease associated with herpes simplex than originally

treatable diagnoses to consider.
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Table 33-4. Treatable diseases that mimic herpes simplex encephalitis

T. gondii is the most common cause of encephalitis in patients with AIDS; such cases most commonly present as mental status changes. The diagnosis is suspected
when numerous space-occupying lesions are found in a patient with a CD4 count below 100. Results of tests for serum Toxoplasma antibody are positive in more than
95% of cases; thus, a negative test result suggests alternative diagnoses.

Focal Lesions
Localized CNS infections may present clinically as mass lesions and be confused with tumors or “strokes.”
Brain Abscess

Brain abscess is a focal intracerebral collection of pus that often presents as a mass lesion, with focal neurologic defects related to the area involved. Nonspecific
headache is often noted, but fever is variable. Mortality has declined in some series to under 10% as a result of earlier diagnosis. Risk factors for mortality and
neurologic sequelae include rapid progression and abnormal mental status on presentation. Suspicion of brain abscess necessitates diagnostic CT or MRI with
contrast. LP may be hazardous, especially with lesions that impinge on the ventricles. In some series, 15% to 40% of patients with brain abscess die within 24 to 48
hours of diagnostic LP. Evidence of infection, especially in the ear, nose, and throat and cardiopulmonary system, should be carefully sought. However, approximately
20% of patients demonstrate no antecedent focus of infection. Only 10% of patients have positive results on blood cultures.

Causative organisms include most commonly oral anaerobes and other oropharyngeal flora. The importance of S. aureus is controversial, but abscess associated
with staphylococcal bacteremia is regularly encountered. Prior antimicrobial therapy may sterilize lesions. Although there have been reports of successful medical
management, most authorities recommend drainage of the lesion(s) unless they are inaccessible. CT-guided drainage is now considered the procedure of choice and
can be repeated in cases of re-collection or multiple lesions. Materials should be sent for Gram's stain and culture (aerobic and anaerobic). Length of antibiotic
therapy is at least 4 weeks but often should proceed to 6 to 8 weeks; this can be guided by CT response to treatment. Medical therapy alone requires at least 6 to 8
weeks of parenteral treatment. It should be reserved for patients in whom surgery is medically contraindicated or those with numerous or surgically inaccessible
lesions. Lesions abutting on ventricles should be drained because of the risk for rupture.

Antimicrobial therapy usually consists of penicillin G (24 million units daily) plus 500 mg of metronidazole three times daily in lieu of chloramphenicol, which had been
historically recommended. A third-generation cephalosporin (cefotaxime or ceftriaxone) in full therapeutic doses may be employed instead of penicillin G if
considerations include Haemophilus, enteric gram-negative bacilli, or HACEK ( Haemophilus, Actinobacillus, Cardiobacterium, Eikenella, Kingella) organisms. Specific
therapy for other pathogens depends on culture and sensitivity results. For clinically stable patients, much of the treatment can be accomplished through outpatient IV
antimicrobial therapy.



Subdural Empyema

The subdural space lies between the dura mater and arachnoid. Infection usually arises as a complication of sinusitis. Less likely origins include otitis media, or
surgical or nonsurgical trauma. A male predominance has been noted; the reason is unknown. The presentation may mimic that of brain abscess, although
progression from headache with fever to focal (and often extensive) neurologic defects may be rapid and involve an entire cerebral hemisphere. Seizures are
common. Enhanced CT or MRI without LP is indicated, and neurosurgical drainage (generally by burr hole) is mandatory.

Antimicrobial therapy is guided by Gram's stain and culture from drained pus. If the condition is secondary to sinusitis or otitis media, strategies similar to those for
brain abscess are reasonable. If it occurs after neurosurgery, coverage of both S. aureus and enteric gram-negative bacilli should be initiated. Suitable treatment
alternatives include nafcillin-oxacillin or ceftriaxone plus chloramphenicol or metronidazole in full therapeutic doses pending culture results. The length of therapy is at
least 1 month, and this can be guided by repeated imaging studies.

Ruptured Brain Abscess

Brain abscesses may rupture into the ventricular system, resulting in acute purulent meningitis. The patient is critically ill, and mortality approaches 100%. LP may be
necessary in this circumstance because meningitis cannot be ruled out. “Meningitis” associated with focal neurologic lesions should prompt suspicion of this
condition. Symptoms are those of acute purulent meningitis. Gram's stain, however, may demonstrate numerous organisms, an unusual observation in other types of
meningitis. Therapy consists of high-dose parenteral antimicrobials (based on Gram's stain results), intensive support, and sometimes neurosurgical intervention.
(R.B.B))
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34. CHRONIC MENINGITIS

Chronic meningitis is defined as a symptom complex of insidious onset that is characterized by headache, fever, and mental status changes in association with
cerebrospinal fluid (CSF) pleocytosis. The CSF protein is usually elevated, and the CSF glucose is often low. This syndrome may be caused by viral, bacterial, fungal,
or parasitic agents. Noninfectious causes include malignancy, sarcoidosis, Behcet's syndrome, and vasculitis.

Tuberculosis remains the most common cause of the chronic meningitis syndrome; it is a treatable disease even in the immunosuppressed patient. Hence, the
diagnosis must be made and, at times, empiric therapy may be initiated. The diagnosis of tuberculous meningitis continues to be a difficult one. The disease is usually
the result of breakdown of a long-standing granuloma. In about half of all patients, this breakdown is associated with some underlying condition, such as sarcoidosis,
AIDS, malnutrition, or steroid therapy.

Clinical manifestations of tuberculous meningitis generally are similar to those of other chronic meningitides. A miliary picture on chest x-ray films and inappropriate
antidiuretic hormone secretion are the only features useful to distinguish between tuberculous and cryptococcal meningitis. In one study, symptoms of tuberculous
meningitis included fever (99°F to 103°F), lethargy, and headache. Duration of symptoms on presentation ranges from 2 days to 6 months. Hospitalization is often
precipitated by complaints of headache. Meningeal signs are present in more than half of all cases. Peripheral WBC counts range from low normal to very elevated
(>20,000/mmd).

Tuberculous meningitis is often a disease of the inner-city population in the United States. Mortality and morbidity in this group are high. The disease was similar in
HIV-positive and HIV-negative patients in two different studies.

Klein et al. reviewed the CSF findings in 21 patients. All but one had a lymphocytic pleocytosis. In 16 of 21, CSF protein levels were above 50 mg/dL; 10 had CSF
glucose levels of 40 mg/dL or less. Positivity on acid-fast smear varies dramatically among studies, from a low of 10% to a high of 90%. Prevention of mortality from
the disease depends on rapid initiation of therapy; hence, better diagnostic methods are critical.

Several attempts have been made recently to develop rapid, sensitive, specific methods. Ribera et al. have studied the activity of adenosine deaminase in the CSF of
patients with tuberculous meningitis. This biologic activity of this enzyme is detected in T lymphocytes, and increased plasma levels of the enzyme have been
observed in infectious diseases related to cell-mediated immune response. At levels greater than 9 U/L, the test was found to be sensitive and specific. Levels
appeared to correlate with disease activity, and persistently high levels predicted complications. Kadival et al. have used a radioimmunoassay for detecting
Mycobacterium antigen. Antigen could be detected in 25 of 38 patients with tuberculous meningitis, versus none of 56 patients with nontuberculous meningitis. Assay
results become negative after therapy. Krambovitis et al. used a latex agglutination immunoassay, which was also sensitive and specific (one false-positive occurred
in a patient with Haemophilus influenzae meningitis). Other enzyme-linked immunosorbent assay (ELISA) techniques have also been described. Tuberculostearic
acid, a structural component of Mycobacterium tuberculosis, can be identified by gas chromatography and was shown to be sensitive and specific in one small study.

The outcome of tuberculous meningitis depends on neurologic status at presentation, time to initiation of therapy, and underlying disease. Three drugs are usually
recommended: isoniazid, rifampin, and ethambutol or pyrazinamide. Response occurs after about 1 month, and treatment is continued for 1 year. When empiric
therapy is being used, rifampin has broad antimicrobial activity, and clinical response does not necessarily prove tuberculosis as a diagnosis. The use of
corticosteroids in tuberculous meningitis remains controversial. Corticosteroids decrease the risk for herniation and may improve the CSF profile; however, survival
does not appear to be affected.

The presentation of cryptococcal meningitis is very similar to that of tuberculosis. The disease has become much more common in the AIDS era and may be the first
manifestation of AIDS. In addition, lymphoma, systemic lupus erythematosus, sarcoidosis, and renal transplantation are important predisposing conditions. Between
20% and 50% of patients with cryptococcal meningitis have no underlying iliness. Cultures of specimens from sputum, bone marrow, or skin lesions may be useful in
some patients. Spinal fluid findings, as in tuberculous meningitis, usually show a CSF pleocytosis. An India ink preparation yields positive results in 50% of cases;
cryptococcal antigen can be detected in 80% to 90% of cases by a rapid,