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MINI-REVIEW

KE Mönkemüller, CM Wilcox. Investigation of diarrhea in
AIDS. Can J Gastroenterol 2000;14(11):933-940. Chronic di-
arrhea is a common problem in patients with acquired immune de-
ficiency syndrome (AIDS), resulting in significant morbidity and
potential mortality. In the early stages of immunodeficiency, hu-
man immunodeficiency virus (HIV)-infected patients are suscep-
tible to infection with the same enteric pathogens that cause
diarrhea in immunocompetent hosts, but with progressive immu-
nodeficiency, these patients become susceptible to numerous op-
portunistic disorders. The main factor to consider when tailoring
the work-up of diarrhea in the HIV-infected patient is the immune
status, which is reflected by the total CD4 lymphocyte cell count.
A CD4 count of less than 100 cells/µL is significantly correlated
with opportunistic disorders. For the HIV-infected patient with
diarrhea, repeated stool studies to investigate for bacteria, ova and
parasites should be the first step. When either upper or lower gas-
trointestinal tract symptoms are present and stool studies are nega-
tive, endoscopy directed to the probable organ of involvement is
appropriate. If localizing symptoms are absent, the most appropri-
ate next test is sigmoidoscopy with biopsies. Not infrequently, de-
spite extensive evaluation, the cause of diarrhea in patients with
AIDS remains unexplained. Recently, the widespread use of
highly active antiretroviral therapy, including protease inhibitors,
has led to a change in the epidemiology of diarrhea in AIDS
patients. As their immune status improves, HIV-infected patients
treated with combination therapy become less prone to opportun-
istic disorders. However, diarrhea appears to be frequent because
several antiretroviral agents can themselves cause diarrhea.
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Étude de la diarrhée liée au SIDA
RÉSUMÉ : La diarrhée chronique est un problème courant chez les pa-
tients qui souffrent du syndrome d’immunodéficience acquise (SIDA), le
phénomène s’accompagne d’une morbidité importante et d’une mortalité
potentielle. Au premier stade de l’immunodéficience, les patients infectés
par le VIH sont sujets à l’infection causée par les mêmes organismes patho-
gènes entériques qui provoquent la diarrhée chez des hôtes immunocom-
pétents. Mais, compte tenu de l’immunodéficience progressive, ces
patients deviennent plus sujets à de nombreuses infections opportunistes.
Le principal facteur dont il faut tenir compte lorsque l’on ajuste le traite-
ment de la diarrhée chez les patients infectés par le VIH est le statut immu-
nitaire dont témoigne la numération totale des lymphocytes CD4. Une
numération de CD4 inférieure à 100/µL est en corrélation significative
avec les troubles opportunistes. Pour les patients infectés par le VIH qui
souffrent de diarrhée, des analyses de selles répétées dans le but d’identifier
les bactéries, les œufs et les parasites, devraient être la première étape. En
présence de symptômes des voies digestives hautes ou basses et de résultats
d’analyses de selles négatives, l’endoscopie dirigée vers l’organe probable-
ment atteint est appropriée. En l’absence de symptômes localisés, le test le
plus approprié est alors la sigmoïdoscopie avec biopsie. Il n’est pas rare,
malgré une évaluation approfondie, que la cause de la diarrhée liée au sida
nous échappe. Récemment, l’utilisation répandue de traitements antiré-
troviraux hautement actifs, y compris les inhibiteurs de la protéase, ont
amené des changements dans l’épidémiologie de la diarrhée liée au sida. À
mesure que le statut immunitaire des patients infectés par le VIH traités par
polythérapie s’améliore, ils deviennent moins sujets aux infections oppor-
tunistes. Par contre, la diarrhée semble fréquente, étant donné que plu-
sieurs agents antirétroviraux peuvent la causer.
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Diarrhea is a common problem in patients with acquired
immune deficiency syndrome (AIDS), occurring in

50% of human immunodeficiency virus (HIV)-infected pa-
tients in North America and up to 100% of HIV-infected pa-
tients living in developing countries (1-3). Chronic diarrhea
results in significant morbidity and mortality, reduced qual-
ity of life and higher health care expenditures (4,5). In the
early stages of immunodeficiency, HIV-infected patients are
susceptible to infection by the same enteric pathogens that
cause diarrhea in the immunocompetent host, but with pro-
gressive immunodeficiency, these patients become suscepti-
ble to a wide variety of opportunistic agents (1-3,5). In
general, most opportunistic disorders are not observed until
the CD4 count falls below 200 cells/µL, and typically less
than 100 cells/µL (5).

The widespread use of highly active antiretroviral ther-
apy, which usually includes a protease inhibitor (highly ac-
tive antiretroviral therapy [HAART]), has affected the
epidemiology of diarrhea in AIDS (6,7). As the immune
status of HIV-infected patients treated with HAART im-
proves, they become less prone to opportunistic disorders,
and the etiology of diarrhea parallels that seen in immuno-
competent patients. Also, several antiretroviral agents can
themselves cause diarrhea (8). Thus, because of HAART,
the management of these patients has changed.

The identification of enteric pathogens is important be-
cause of the therapeutic regimens that have become avail-
able to treat many of these infections (1,9,10). Despite
extensive evaluation, however, a cause of diarrhea in pa-
tients with AIDS is not always found (11). Several investiga-
tors have proposed various approaches for the work-up of
diarrhea in AIDS (12-16). Many of these suggested ap-
proaches have been derived from retrospective analysis, and
few have been prospectively validated (12,14). A thorough
understanding of the etiology, epidemiology and clinical
presentation of the various causes of diarrhea in AIDS is es-
sential so that a logical evaluation can be undertaken. In this
review, we present current approaches to the evaluation of
diarrhea in HIV-infected patients.

ETIOLOGY
The list of pathogens that can cause diarrhea in patients with
AIDS is broad (Table 1), and the most important etiological
agents are discussed individually. The most common causes
of diarrhea in HIV-infected patients are enteric bacteria, in-
cluding Shigella flexneri, Salmonella enteritidis, Campylobacter

jejuni and Clostridium difficile. Cytomegalovirus (CMV),
cryptosporidiosis, microsporidia and Mycobacterium avium

complex (MAC) are important pathogens only in patients
with advanced immunosuppression (17). Neoplasms such as
Kaposi’s sarcoma or lymphoma, and fungi such as histoplas-
mosis are rare causes of diarrhea. More recently, medica-
tions, usually protease inhibitors, have become important
causes of chronic diarrhea (5,8).
Viruses: CMV is one of the most common opportunistic in-
fections in patients with AIDS, occurring late in the course of
HIV infection, when immunodeficiency is severe (CD4

count less than 100 cells/µL (5,7,13,18). CMV has been
identified in mucosal biopsies in as many as 45% of patients
with AIDS and diarrhea (19-22). A number of other viruses
have been reported to involve the gastrointestinal tract in
AIDS patients, including adenovirus, rotavirus, astrovirus,
picobirna virus and coronavirus (23). There are also reports
that HIV itself can be isolated from enterocytes and colonic
cells, and that HIV may have a direct cytopathic effect on the
intestinal mucosa, resulting in enteropathy (24).
Bacteria: The spectrum of bacterial pathogens causing diar-
rhea in HIV-infected patients is similar to those that cause
diarrhea in the non-HIV-infected host. The most frequently
identified pathogens are Campylobacter species, Salmonella

species, Shigella species and C difficile (25,26). Yersinia entero-

colitica, Staphylococcus aureus and Aeromonas hydrophila have
also been associated with severe enterocolitis in HIV-
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TABLE 1
Enteric pathogens in acquired immune deficiency syndrome

Viruses

Cytomegalovirus

Astrovirus

Picornavirus

Coronavirus

Rotavirus

Herpesvirus

Adenovirus

Small round virus

Human immunodeficiency virus

Bacteria

Salmonella species

Shigella species

Campylobacter species

Clostridium difficile

Mycobacterium avium complex

Treponema pallidum

Spirochaetes

Neisseria gonorrheae

Vibrio cholerae

Pseudomonas species*

Staphylococcus aureus

Parasites

Giardia lamblia

Entamoeba histolytica

Microsporidia

Enterocytozoon bieneusi

Encephalitozoon intestinalis

Cyclospora

Cryptosporidium

Isospora belli

Blastocystis hominis*

Fungi

Histoplasma species

Candida albicans

*The pathogenicity of these organisms has been questioned
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infected patients (27). C difficile colitis is a frequent cause of
diarrhea in HIV-infected patients, most likely because of the
frequent exposure of these patients to antimicrobial agents
and their requirement for hospitalization (28). MAC is a
common pathogen in AIDS patients with advanced immu-
nosuppression; up to 39% of patients may develop this infec-
tion when the CD4 count remains below 10 cells/µL (29).
Parasites: Among the protozoa, Cryptosporidium parvum is
the most common parasite that causes diarrhea in AIDS
patients, identified in up to 11% of symptomatic patients
(30). Although it is a cause of acute diarrhea, cryptosporidio-
sis is most commonly found in HIV-infected patients with
chronic diarrhea. Microsporidia (Enterocytozoon bieneusi and
Encephalitozoon intestinalis) are also important causes of diar-
rhea in AIDS patients (31,32). In some studies of HIV-
infected patients with chronic diarrhea, microsporidia are
the most commonly identified pathogens. In a study from
New York (32), microsporidia were found in 39% of AIDS
patients undergoing gastrointestinal evaluation for diarrhea;
however, in other areas throughout the world, this pathogen
appears to be rare (33). These differences in the prevalence of
microsporidiosis are unexplained. Isospora belli is a rare gas-
trointestinal pathogen in HIV-infected patients in North
America, whereas it is endemic in some developing countries
such as Haiti (17). Despite a high frequency of stool carriage
in asymptomatic homosexual men (34,35), amebic dysentery
(35) or invasive amebic disease (ameboma or liver abscess)
has rarely been reported in HIV-infected patients (35,36),
even in developing countries. Stool carriage of ameba in
HIV-infected patients is not limited to nonpathogenic
strains of ameba such as Enterococcus dispar, Entamoeba

hartmanii and Escherichia coli, but also includes nonpatho-
genic Entamoeba histolytica (34). Giardiasis is neither more
common nor more severe in patients with AIDS than in the
nonimmunocompromised host (37).

CLINICAL MANIFESTATIONS
When evaluating patients with AIDS and diarrhea, an at-
tempt must be made to determine the site of origin of the di-
arrhea, ie, small bowel (‘enteritis’) or colon (‘colitis’); the
clinical history alone is often helpful (37). For example, en-
teritis classically manifests as large volume (often more than
2 L/day), watery stools, often associated with dehydration,
electrolyte disturbances and malabsorption. Abdominal
pain, when present, is usually crampy and periumbilical.
Symptoms such as nausea, vomiting, bloating, distention
and borborygmi are also commonly associated with a small
bowel cause of diarrhea. In contrast, colitis is characterized
by frequent, small volume stools, which may contain mucus,
pus and/or blood, and is often accompanied by ‘proctitis’
symptoms (tenesmus, frequency, urgency, dyschezia and
proctalgia). Abdominal pain is common in colitis and tends
to be localized to the lower abdomen. Fever suggests a sys-
temic infection or bacterial infection. A fundoscopic
examination may reveal retinitis, which is consistent with
CMV infection.

The value of using clinical parameters for tailoring the

work-up of diarrhea is under debate. Wilcox et al (12)
showed that clinical parameters are useful in predicting
which patients may benefit from endoscopic examination.
In this study (12), patients with no identifiable pathogen
had fewer systemic symptoms (weight loss) and a higher
CD4 count. Others, however, have questioned the useful-
ness of clinical parameters (13). Blanshard et al (13) con-
cluded that the presenting clinical features and hematologi-
cal and biochemical variables could predict neither the
presence nor the site of pathogens. Although there were sig-
nificant differences in CD4 counts, stool volumes and
weight loss between patients with and patients without an
identified pathogen, there was such a large overlap that these
clinical features could not be used reliably to identify pa-
tients most likely to have a pathogen (13). All studies, how-
ever, support the value of the CD4 count in stratifying the
risk of opportunistic disorders. The only presenting symptom
and physical finding that was positively associated with a
pathogen (CMV) was abdominal pain. Surprisingly, weight
loss and malabsorption did not correlate with the presence of
small bowel pathogens (13). Despite these controversies, the
history and physical examination remain important parts of
the assessment of the patient’s general condition and hydra-
tion status.

CLINICAL MANIFESTATIONS
ACCORDING TO CAUSE

Viruses: CMV infection of the small bowel and colon is typi-
cally accompanied by chronic, watery diarrhea; abdominal
pain; wasting; anorexia; fever; and weight loss (37). Most pa-
tients with gastrointestinal CMV infection report abdominal
pain that is often diffuse. The diarrheal stools may be semi-
formed or formed, and may be accompanied by bleeding and
fecal leukocytes. Gastrointestinal bleeding without diarrhea
may be the initial manifestation and results from either se-
vere colitis or isolated well circumscribed ulcers (38,39).
When the distal colorectum is involved, symptoms of procti-
tis may be reported. Toxic megacolon, intestinal perforation,
mass lesions and colonic stricture have also been observed as
complications of CMV enterocolitis (37,39). Localized or
diffuse pain may be elicited on abdominal examination.
Other physical findings are nonspecific and primarily reflect
CMV-related complications such as dehydration, perfora-
tion (acute abdomen) or gastrointestinal bleeding.

The most common colonic manifestation of herpes sim-
plex virus (HSV) in HIV-infected patients is distal proctitis,
which may be misinterpreted as diarrhea. If the disease ex-
tends to the proximal colon (very rare), proctocolitis with
hematochezia and diarrhea may result (37). Most other vi-
ruses such as astrovirus, adenovirus and picobirnavirus are
accompanied by chronic, watery diarrhea (23,40).
Bacteria: Although bacterial enterocolitis can occur at any
stage of immunodeficiency, unusual presentations of these
bacterial diseases became apparent early in the AIDS epi-
demic, when Salmonella species (25) and Campylobacter spe-
cies bacteremia (26) were reported as initial manifestations
of AIDS. In general, however, the clinical presentation of
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these organisms in patients with AIDS is similar to that in
immunocompetent patients. Bacterial enterocolitis mani-
fests as an acute diarrheal illness (less than two weeks’ dura-
tion). Salmonella gastroenteritis is more commonly
associated with watery diarrhea, abdominal pain, fever, nau-
sea and vomiting. Shigella and Campylobacter species are more
commonly associated with dysentery, with the classic ‘colitis’
symptoms – mucopurulent bloody diarrhea, tenesmus and fe-
ver. Lower abdominal pain and fever may be prominent, but
nausea and vomiting are uncommon. Physical findings in-
clude fever, tachycardia and abdominal pain. Digital rectal
examination may demonstrate frank blood or pus. Initial ex-
perience suggested that the clinical presentation of C difficile

colitis was different in the HIV-infected patient (41), but
prospective studies have shown no differences from the pres-
entation in nonimmunocompromised patients (42). C diffi-

cile can occur fulminantly without diarrhea, with clinical
signs of peritonitis or even ascites (37). The most common
manifestation of MAC infection is fever, wasting, chronic di-
arrhea, abdominal pain, night sweats and intestinal malab-
sorption (29). Frank colitis or hematochezia, which may be
massive, are both uncommon symptoms of gastrointestinal
MAC infection (37).
Parasites: Cryptosporidia, microsporidia and I belli are asso-
ciated with chronic, watery diarrhea; dehydration; malab-
sorption; and weight loss characteristic of a small bowel
diarrhea (17). The illness is more severe in patients with
marked immunosuppression and is self-limited if the CD4
count is 200 cells/µL or higher (30,31). Giardiasis is charac-
teristically associated with chronic diarrhea, abdominal
bloating, borborygmi and intermittent abdominal pain.

AVAILABLE TOOLS FOR
INVESTIGATION OF DIARRHEA

The most important tool for evaluating diarrhea in HIV-
infected patients is the CD4 count because the absolute
value reflects the patient’s degree of immunodeficiency
(5,9,12,13,20). In general, most opportunistic disorders are
not observed until the CD4 count falls below 200 cells/µL,
and more often below 100 cells/µL. Therefore, the evalua-
tion of diarrhea depends on the absolute CD4 count (12).
For example, if the CD4 count is higher than 100 cells/µL,
evaluation for MAC is not necessary because MAC occurs
mainly when the CD4 count is below 50 cells/µL (29). Like-
wise, the diagnostic yield of endoscopy in a patient with a
CD4 count higher than 200 cells/µL is low (12,13).

Numerous stool culture media, histopathological stains of
mucosal biopsies and molecular tools (eg, polymerase chain
reaction) have been employed to identify infectious agents
as the cause of diarrhea in HIV-infected patients
(5,9,12,13,43). The list of diagnostic tests to evaluate diar-
rhea in HIV-infected patients is extensive (Table 2); how-
ever, it is necessary to use more than a few of these tests.
Stool studies: Stool staining for fecal leukocytes with methy-
lene blue is essential, and their presence suggests that the di-
arrhea has an inflammatory origin. Stool cultures for
Salmonella, Shigella and Campylobacter species, as well as a
C difficile toxin screen, should be routinely submitted. Blan-
shard et al (13) showed that the yield of stool cultures in-
creases with increasing stool samples (one stool culture is
equivalent to 18%, three stool cultures is equivalent to
38.7% and six stool cultures is equivalent to 46.7%). Cultur-
ing of colonic mucosal biopsies for enteric bacterial patho-
gens may increase the diagnostic yield, but its use in routine
clinical practice has not been proven (13). Additional stool
tests should include examination for ova and parasites, a
modified acid-fast stain to evaluate for cryptosporidia and
staining for microsporidia. Giardiasis may be difficult to de-
tect on routine stool ova and parasite examination. A stool
antigen test for Giardia species is now available (45).
Blood tests and serology: Serological studies for CMV anti-
bodies are not diagnostically helpful in AIDS given the high
positivity rate in these patients. Positive cultures of blood or
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TABLE 2
Laboratory tests used to investigate diarrhea in HIV-infected
patients

Stool studies

Stool cultures (Salmonella, Shigella, Campylobacter species)

Toxin (Clostridium difficile)

Stool for ova and parasites (Giardia lamblia, Entamoeba histolytica)
(using saline, iodine, trichrome and acid-fast stains)

Stool stains

– Modified Kinyoun acid-fast (Cryptosporidium species and
Isospora belli)

– Concentrated stool (zinc sulphate, Shether sucrose flotation)

Fecal fat

Giardia antigen

Blood studies:

CD4 cell count

White blood cell and differential

Creatinine, electrolytes

Liver function tests

Total albumin

Blood cultures (Mycobacterium avium complex)

Tissue and fluids

Duodenal aspirate (Giardia lamblia, microsporidia)

Biopsy (duodenum, jejunum, ileum, colon, rectum)

Biopsy stains

– Hematoxylin and eosin

– Giemsa or methenamine silver (fungi)

– Methylene blue-azure II-basic fuchsin (microsporidia)

– Fite (mycobacteria)

Immunohistochemical stains (cytomegalovirus)

In situ hybridization (cytomegalovirus)

DNA amplification (cytomegalovirus)

Electron microscopy for cryptosporidia, adenovirus

Touch preparation

Culture of colonic mucosal biopsy

– Cytomegalovirus

– Herpes simplex virus

– Bacteria
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bone marrow biopsy establish the diagnosis of disseminated
MAC (29) but do not prove active gastrointestinal involve-
ment. Entamoeba species antibody titre (ELISA) is only use-
ful for the evaluation of invasive amebiasis (eg, liver abscess)
and not for amebic dysentery.
Radiographic studies: Plain abdominal x-rays are generally
nonspecific. In cases of severe colitis, colonic dilation and
‘thumbprinting’ of the mucosa are observed. Computed to-
mography may reveal circumferential thickening of the wall
of the colon with inflammatory infiltration of the mesentery
(37). Barium studies such as small bowel follow-through or
barium enema have no role in the evaluation of AIDS-
related diarrhea but may be useful to exclude Crohn’s disease.
Histology: Histology plays an important role in the diagnosis
of most viral, parasitic and fungal causes of diarrhea (46). Cy-
tology, culture and in situ hybridization also appear to be reli-
able for diagnosing HSV infection. Immunohistochemical
stains of mucosal biopsies to confirm various viral infections
may be required, but in most cases, their use does not offer an
advantage over conventional light microscopy (47). Viral
culture of biopsy specimens is generally less sensitive and spe-
cific than multiple mucosal biopsies because contamination
of the specimen with blood has been reported to cause a false-
positive result (48).

Although electron microscopy of small bowel biopsies is
considered the gold standard for the diagnosis of microspo-
ridiosis, recent studies have shown hematoxylin and eosin,
Gram stain, Brown-Brenn, Giemsa and modified trichrome
staining of small bowel biopsies to have sensitivities of 77%
to 83%, with specificities approaching 100% (49). In one
study (50), use of electron microscopy resulted in the detec-
tion of only an additional 4% of organisms. These results
suggest that the additional value of electron microscopy for
the detection of parasitic pathogens is negligible.
Endoscopy: Several studies have evaluated the usefulness of
upper and lower endoscopy for the evaluation of diarrhea in
AIDS (3,11-13,38). The advantage of endoscopy is that it
permits direct visualization and mucosal biopsy.

The diagnostic yield of colonoscopy in HIV-infected pa-
tients with chronic diarrhea and negative stool studies
ranges from 27% to 37%, with CMV being the most com-
mon identified cause. Because CMV infection usually in-
volves the distal colon, sigmoidoscopy with biopsy may be a
sufficient work-up for this pathogen (51,52). Nevertheless,
in 13% to 39% of patients with CMV enterocolitis, the in-
fection can be limited to the right colon. Therefore, if CMV
is suspected to be the cause of diarrhea and the distal colon is
normal at sigmoidoscopy, a full colonoscopy is warranted
(53-55). It is still not clear whether colonoscopy has a higher
yield than flexible sigmoidoscopy for the detection of organ-
isms other than CMV (12,13,38,51).

The value of upper endoscopy for the evaluation of chronic
diarrhea has been demonstrated (12,13). The most common
organisms detected by esophagogastroduodenoscopy (EGD)
are cryptosporidia and microsporidia (12,13). Wilcox et al
(12) performed EGD with biopsies in HIV-infected patients
with chronic diarrhea and nondiagnostic stool tests. In this

study (12), a potential pathogen was detected in 44% of pa-
tients. The results of this study reflect what would happen in
clinical practice because endoscopy was performed after ini-
tial stool studies were negative. In another study of duode-
nal, ileal and colonic biopsies, cryptosporidia were detected
in 53% of biopsies of patients with previously negative work-
up by stool studies alone (56). In contrast to previous studies,
Blanshard et al (13) published their experience using endo-
scopy (EGD and flexible sigmoidoscopy) with biopsy as a
first-line test in conjunction with noninvasive tests. The
usefulness of first-line endoscopy was demonstrated by the
high yield (83%) of potential pathogens identified during
the initial evaluation. Although this more aggressive diag-
nostic approach resulted in a higher diagnostic yield, it may
not be applicable to most clinical practices. More recently,
Kearney et al (38) studied 79 patients with chronic diarrhea
and negative stool studies. The authors compared the diag-
nostic yield of a thorough endoscopic work-up (EGD and
colonoscopy, which included biopsies of the terminal ileum)
with that of the more limited endoscopic approach of flexi-
ble sigmoidoscopy in HIV-infected patients with previously
negative results from stool studies. An infection was found in
22 of 79 patients (28%); biopsy of the left colon yielded an
enteric pathogen in 17 of these 22 patients and in 15 of 15
patients with CMV colitis. Combined colonic and terminal
ileal biopsies missed no pathogens. Duodenal biopsies
yielded no additional pathogens beyond those identified by
colonoscopy and terminal ileal biopsy. The authors con-
cluded that, for patients with CD4 counts less than
100 cells/µL and chronic unexplained diarrhea, flexible sig-
moidoscopy with biopsy was a sufficient endoscopic evalua-
tion (38).

SUMMARY
There is still no consensus on the most cost effective ap-
proach for the evaluation of diarrhea in patients with AIDS,
but several well performed studies have proposed a reason-
able diagnostic algorithm. Various authors (1,9,15,16), and
more recently the American Gastroenterology Association
(5), have proposed a stepwise approach for the evaluation of
chronic diarrhea in AIDS. The first step includes at least
three sets of stool samples to investigate for bacterial patho-
gens (Salmonella, Campylobacter and Shigella species) and
parasites (cryptosporidia and microsporidia). Testing for
C difficile is recommended for patients at risk for this infec-
tion (use of antibiotics, recent hospitalization). In HIV-
infected patients with a CD4 count less than 100 cells/µL
and fever, blood cultures should be drawn to investigate for
MAC. If these tests are negative, the second step is to per-
form a flexible sigmoidoscopy. Colonoscopy was recom-
mended only in select patients (ie, patients with marked
immunosuppression and clinical manifestations of dehydra-
tion, wasting, diffuse abdominal pain) (5,51). If no cause
could be determined after steps 1 and 2 were performed, pro-
ceeding with EGD and biopsy of the duodenum to exclude
microsporidia and cryptosporidia was recommended (5,51).

From the available literature, it is evident that endoscopy
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plays an important role in the work-up of HIV-infected
patients with chronic diarrhea. The main question regarding
endoscopy is, ‘at what point during the work-up of diarrhea
should it be performed?’ Although a stepwise approach
seems reasonable when evaluating these patients, it may not
be the best approach, given the high diagnostic yield when
performing stool studies combined with upper and lower en-
doscopy (13). Nevertheless, this aggressive approach may
not be widely applicable given that routine clinical practice

stool studies are relatively inexpensive, noninvasive and
often positive. We still believe that stool studies should gen-
erally be obtained before endoscopic evaluation.

When all tests are negative, symptomatic therapy with
antidiarrheal agents is frequently successful in alleviating
symptoms (40). Occasionally, despite antimicrobial treat-
ment of an identified pathogen, the diarrhea may continue.
Under this circumstance, further investigations are war-
ranted because the patient may be coinfected with other
pathogens or have another cause for the diarrhea. The value
of quantifying fecal fat and measuring D-xylose absorption in
HIV-infected patients with chronic diarrhea has not been
established. An important point that deserves attention is
that, despite various approaches to the work-up of diarrhea
in AIDS, a significant number of patients remain without an
established diagnosis.

THERAPY
The objective of this article was to emphasize the investiga-
tion of diarrhea in patients AIDS; therefore, the reader is
referred to recent publications on the therapy for gastroin-
testinal infections in AIDS (57). A table with the current
drugs and dosages, and duration of therapy for the most com-
mon gastrointestinal pathogens is provided (Table 3).

CONCLUSIONS AND RECOMMENDATIONS
A thorough history and physical examination are essential
for evaluating the patient’s general condition and help focus
the work-up of diarrhea in patients with AIDS. In addition,
routine blood tests may be useful to evaluate objectively the
severity of the diarrhea, such as hydration status and electro-
lyte disturbances. A markedly elevated white blood cell
count suggests bacterial colitis or a complication such as per-
foration or intra-abdominal abscess formation. Nevertheless,
the main factor to consider when tailoring the algorithm(s)
for the work-up of diarrhea in the HIV-infected patient is
the immune status, as reflected by the absolute CD4 count.
We believe that a stepwise approach is reasonable and that
the first step should include stool studies. Although the posi-
tivity rate increases with the number of submitted samples,
obtaining three or more samples is often difficult. We recom-
mend obtaining at least one complete set; additional stool
samples may be appropriate to exclude parasitic diseases in
the patient who is not critically ill or who has no localizing
symptoms. From the published evidence, it is clear that inva-
sive tests such as endoscopy with biopsy should be performed
sooner rather than later in patients in whom noninvasive
tests are nondiagnostic, especially those with CD4 counts
less than 100 cells/µL. When either upper or lower gastroin-
testinal tract symptoms are present and stool studies are
negative, endoscopy directed to the probable organ of in-
volvement is appropriate (12). If the patient is undergoing a
colonoscopy and there is additional suspicion for microspo-
ridia, an attempt should be made to intubate and biopsy the
terminal ileum during colonoscopy because the yield of de-
tecting microsporidia may be equivalent to that with EGD
with small bowel biopsies (38). If it is not possible to localize
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TABLE 3
Drugs used in the treatment of diarrhea in patients with
acquired immune deficiency syndrome

Infection Treatment Dosage Duration

Cytomegalovirus Ganciclovir 5 mg/kg bid 2–4 weeks

Foscarnet 90 mg/kg bid 2–4 weeks

Herpes simplex
virus

Acyclovir 400–800 mg
(5 times/day)

14 days

Foscarnet 60–90 mg/kg bid 14 days

Valacyclovir 500 mg tid 14 days

Famciclovir 500 mg bid 7–10 days

Cryptosporidia No definite
therapy known

Paromomycin 25–35 mg/kg tid 14–28 days

Spiramycin 1 g tid 14–28 days

Azithromycin 900 mg/day 14–28 days

Letrazuril 50–100 mg/day 14–28 days

Bovine colostrum 50 g/day 14–28 days

Microsporidia

Septata
intestinalis

Albendazole 400 mg bid 14–28 days

Enterocytozoon
species

No definite
therapy known

Albendazole 400 mg bid 14–28 days

Metronidazole 500 mg tid 14–28 days

Isospora belli TMP-SMX DS 1 tablet qid 10–14 days

Cyclospora TMP-SMX DS 1 tablet qid 10–14 days

Giardia lamblia Metronidazole 500 mg tid 10–14 days

Entamoeba
histolytica

Metronidazole 750 mg tid 10–14 days

Iodoquinol 650 mg tid 10–14 days

Mycobacterium
avium complex

Clarithromycin,
EMB,

Ciprofloxacin,
RFP

500 mg bid 4 weeks

Clostridium difficile Metronidazole 500 mg tid 10–14 days

Vancomycin 250 mg qid 10–14 days

Salmonella species Ciprofloxacin 500 mg bid 10–14 days

TMP-SMX DS 1 tablet qid 10–14 days

Shigella species Ciprofloxacin 500 mg bid 10–14 days

Ampicillin 500 mg qid 10–14 days

Campylobacter
species

Ciprofloxacin 500 mg bid 10–14 days

Erythromycin 500 mg qid 7–14 days

DS Double strength; EMB Ethambutol; RFP Rifampicin; TMP-SMX Tri-
methoprim sulphamethoxazole
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the symptoms to the upper or lower gastrointestinal tract in
an AIDS patient with diarrhea and stool studies are nega-
tive, the most appropriate test is sigmoidoscopy with biopsy
(38,51).

The epidemiology of diarrhea in AIDS is changing in this
era of HAART (7). Combination antiretroviral therapy has
been shown to lead to resolution of diarrhea caused by organ-
isms such as microsporidia and cryptosporidia (58). In addi-
tion, combination antiretroviral therapy improves the
immune status of the HIV-infected patient, making them
less susceptible to opportunistic disorders. In most patients

taking HAART in whom chronic diarrhea resolves, a rise in
CD4 count has been observed, but in a significant number of
patients, the diarrhea resolves despite a persistently low CD4
count, suggesting that HAART may improve immunity by
mechanisms other than increasing CD4 cells. In this era of
HAART, the infectious causes of diarrhea appear to be de-
creasing, whereas diarrhea secondary to the use of antiretro-
viral agents such as protease inhibitors is increasingly
common (6). The implications of these changes in the over-
all management of HIV-infected patients with diarrhea re-
quire further study.
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