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EVALUATION OF DIARRHEA IN
HIV-INFECTED PATIENTS

Douglas Simon, MD, FACG

Diarrhea is a major problem for individuals infected with HIV. Initial
studies indicated that 50% of HIV seropositive patients developed diar-
rhea,” ¥ but this may be an underestimate. May and colleagues™ suggest
an even higher incidence. They reviewed the charts of 258 patients present-
ing to an outpatient HIV clinic. Of these patients, 36 (14%) of 258 com-
plained of diarrhea on initial presentation. Moreover, of 168 patients who
were initially asymptomatic, 94 (57%) developed diarrhea during 3 years
of follow-up; diarrhea was thus reported in 71% of their cohort. Diarrhea
has an appreciable adverse affect on the quality of life of these patients
and they utilize more health care facilities and health care dollars than
HIV-positive patients without diarrhea.” Individuals who have homosex-
uality or bisexuality as their HIV risk factor are more likely to have
diarrhea and to have an enteric pathogen identified as the cause of diarrhea
than are patients who have heterosexuality or intravenous drug use as
their risk factor.® %

The etiology of diarrhea can be separated into three broad categories:
(1) infectious, (2) medication-induced, and (3) idiopathic. Infectious com-
plications can be attributed to either AIDS-related opportunistic infections
(e.g., Microsporidia, Cryptosporidia, Mycobacterium avium complex [MAC],
cytomegalovirus [CMV]) or infections that occur in immunocompromised
as well as in nonimmunocompromised hosts. The most important medica-
tions associated with diarrhea in patients with AIDS are the antiretroviral
agent ddI and antibiotics. DdI has been reported to produce a self-limited
diarrhea in up to 20% of individuals so treated. Due to the frequent use
of antibiotics in patients with AIDS, antibiotic-associated diarrhea and
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pseudomembranous colitis always should be considered in the differential
diagnosis when these patients develop diarrhea. The term AIDS enteropa-
thy is no longer used, because it had been a wastebasket term applied to
individuals with diarrhea of unclear etiology. The preferred term is idio-
pathic AIDS diarrhea. Postulated causes for this condition include unrecog-
nized or difficult to diagnose opportunistic infections; bacterial over-
growth; autonomic dysfunction (similar to diabetic diarrhea); abnormal
intestinal motility; and alterations of intestinal mucosal structure and
function caused by HIV infection of the gastrointestinal tract. Regardless
of its cause, patients with AIDS who develop chronic diarrhea have more
weight loss and a greater degree of immunosuppression than those with-
out diarrhea, as manifested by their lower CD4 counts and a greater
incidence of extraintestinal opportunistic infections.”

The evaluation of diarrhea in all HIV-infected patients should include
a complete history and physical examination; routine blood tests; and
stool studies (noninvasive tests). Invasive studies, such as endoscopy,
only should be done in certain situations.

EVALUATION OF DIARRHEA IN
HIV-POSITIVE PATIENTS

In the past, there had been considerable controversy over what consti-
tuted appropriate evaluation of diarrhea in HIV seropositive patients. This
controversy in large measure was precipitated by a cost-benefit analysis
reported by Johanson and Sonnenberg'® in which the authors concluded
that stool culture alone was an adequate evaluation for all HIV-positive
patients with diarrhea and that full evaluation should only be performed
for those not responding to nonspecific antidiarrheal agents. It was realized
soon, however, that there were a number of problems with this analysis
and its recommendations. First, and most importantly, their analysis was
performed before effective or potentially effective therapy was available for
many of the AIDS-related opportunistic infections. Controlled trials have
documented effective therapy for CMV.® Therapeutic regimens for MAC
decrease bacterial load and improve symptoms," and promising therapies
for Cryptosporidia® and Microsporidia'® are being evaluated. Second, the
analysis was based on a number of small uncontrolled studies, the results
of which were not consistent with the general experience of physicians car-
ing for these patients. Third, in the time it takes for a patient to be considered
anonresponder, he or she may become significantly malnourished. This is
important, because nutritional status is an important predictor of survival
in HIV-infected patients. Fourth, by not attempting to determine the etiol-
ogy of diarrhea, a treatable pathogen may be missed. Fifth, patients with
pathogens that many consider as being untreatable, such as Microsporidia
and Cryptosporidia, are denied the possible benefits of experimental agents.
Although minimal evaluation of just stool culture for bacterial pathogens
is inappropriate, it does not make sense to perform endoscopy on all HIV-
infected patients with diarrhea. One appropriate approach to HIV-positive
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patients with diarrhea is to tailor the intensity of the evaluation to the pa-
tients” symptoms, signs, and laboratory examination (especially the CD4
count). Figure 1 outlines one reasonable approach to the evaluation of
diarrhea in HIV-positive patients.

Patients with signs and symptoms of proctitis, such as tenesmus,
urgency, and so forth frequently have a pathogen or disorder identified
by stool culture or flexible sigmoidoscopy, and therefore should not be
treated empirically. Sigmoidoscopy probably should be performed as
soon as possible, even while the results of stool cultures are pending.
Sigmoidoscopy should be performed to diagnose conditions that are not
usually diagnosed by stool culture, such as chlamydial and gonorrheal
proctitis and CMV proctosigmoiditis. The use of the CD4 count and weight
loss as a determinant of the need for endoscopy is discussed later. Patients
treated empirically need to be followed closely. Most patients with idio-
pathic diarrhea do well during long-term follow-up. Patients with a patho-
gen as the cause of diarrhea may not respond to empiric antidiarrheal
agents and either continue to have diarrhea or lose weight; these patients
should undergo an endoscopic evaluation.

NONINVASIVE TESTS

Stool studies, except when signs and symptoms suggest proctitis,
should be performed prior to any invasive testing. Appropriate stool

Complete history, physical examination and routine laboratory lests
Does the patient have signs or symptoms of proctitis?
no yes

Stool studies
o l negative Stool studies:
positive 1 Flexible sigmoidoscopy

if stool studies negative

Treat l— CD4 Count? ———————— < 200/mm? —l

> 200/mm? [~ History and physical examination
Weight loss? A l l
yes
no Suggest Suggest Unclear
: R colonic disease small bowel source
Trial of empiric
antidiarrheal 14
agent
9 Flexible sigmoidoscopy  EGD and attempt o-xylose
L or colonoscopy with ileoscopy to reach test
jejunum
Follow patient l
I no response, diarrhea positive fiagaive
worsens or devel |

weight loss: More
aggressive evaluation

Figure 1. Algorithm for the evaluation of diarrhea in HIV-positive patients with AIDS.
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tests include culture and sensitivity for bacterial pathogens (including
Salmonella, Shigella, Campylobacter); examination for ova and parasites (in-
cluding Cryptosporidia, Isospora, Giardia, Microsporidia), and a Clostridium
difficile toxin assay. C. difficile toxin assay should be performed if the
patient is currently taking antibiotics or has been treated with antibiotics
anytime in the preceding 4 weeks.

Acid-fast staining of the stool should be considered if the CD4
count is less than 100 to 200/mm’ even though positive staining is
only suggestive of MAC infection. A positive stool culture for MAC
is strong evidence of infection, but not all patients with positive stool
cultures have gastrointestinal tract involvement. The usefulness of a
stool MAC culture is limited because it takes 4 to 6 weeks to obtain
the results of this test. A majority of subjects with a positive stool
acid-fast stain or MAC culture have positive MAC blood cultures.
Therefore, it is important to obtain blood cultures in any AIDS patients
with fever to diagnose MAC and other pathogens, such as Salmonella.?
Recent data suggest that only 75% of patients with cryptosporidiosis
have oocysts identified in the stool.”

What is the appropriate number of stool samples to be examined
for ova and parasites? The original studies done by Sawitz and Faust®
in the 1940s found that examining one stool sample yielded about 50%
for Entamoeba histolytica. Their study is the basis for the current recommen-
dation that three separate stool specimens be examined for ova and para-
sites. More recent data from two separate studies performed in Canada
suggest that one stool sample may be adequate. Senay and MacPherson®
reviewed the number of positive stool examinations in patients who had
two or three sets of stool specimens sent to their parasitology laboratory
(Table 1); the first specimen was positive in at least 90%. Due to its
intermittent shedding, Giardia lambia was the most common intestinal
pathogen not identified in the initial stool specimen. It can be argued that
90% is low by current standards because most parasitology laboratories
use monoclonal antibodies to identify Cryptosporidia and Giardia. In an-
other study, using a similar method, Montessori and Bischoff* reported
that 95.6% of enteric pathogens were identified in the initial stool speci-
men. The authors of these studies recommended waiting for the result

Table 1. YIELD OF STOOL OVA AND PARASITE EXAMINATIONS
N (%) of Sets

2 Sample Sets 3 Sample Sets
(n = 276) (n = 401)
First of set positive 258 (93) 361 (90)
First of set negative 18 (6) 30 (8)
Second of set negative 10 (2)

From Senay H, MacPherson D: Parasitology: Diagnostic yields of stool examination. Can Med Assoc
] 140:1329-1331, 1989; with permission.
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from the initial stool specimen before submitting additional specimens.
This strategy must be weighed against the practicality of the patient
returning to give additional stool specimens or of additional hospital days
just for this purpose.

A reliable noninvasive stool test to diagnose Microsporidia would
result in a decreased need for endoscopy in patients with AIDS.
Microsporidia spores can be found in stool by staining it with either
Giemsa or a modified trichrome stain (MTS or Chromotrope stain).
Uvitex 2B, fungiqual A, and calcofluor white are fluorochrome stains
that have been reported to help identify fecal Microsporidia spores.
Fluorochrome stains bind to the citin component of the spore coat and
fluoresce when exposed to the proper ultraviolet light spectrum. A
recent study comparing the MTS and Uvitex 2B stains reported® that
both techniques have excellent sensitivity and specificity. All patients
with negative stool studies had negative small bowel biopsies for
Microsporidia. Fourteen of the 20 AIDS patients with positive stool
studies for Microsporidia had positive small bowel biopsies. In the six
patients with negative small bowel biopsies, four had spores identified
in the stool by electron microscopy. The Uvitex 2B fluorescent stain
has the advantage of being a more rapid technique that allows for
identification of a greater number of spores and is easier to perform
than MTS; it can be used for screening, with the MTS used as a
confirmatory test. A limitation of the Uvitex 2B technique is that its
fluorescence fades over weeks to months, whereas the MTS can be
used as a permanent record. Uvitex 2B reagents are difficult to obtain,
whereas the other fluorescent stains (fungiqual A and calcofluor white)
have similar sensitivities and are commercially available.

None of these staining techniques can differentiate Enferocytozoon
bieneusi from Encephalitozoon intestinalis (previously called Septata intesti-
nalis). Speciation requires electron microscopic study of either stool or
tissue specimens; currently, there are few centers doing such speciations.
Identification of microsporidian spores is time consuming and requires
a significant amount of expertise. Experience is important because
microsporidian spores are confused easily with vacuolating or sporulat-
ing bacteria on MTS and with yeast and hyphae, which also weakly
fluoresce with fluorochrome stains. These stains should be available in
centers that serve a large AIDS population. The ideal stool test for
Microsporidia is a fluorescent-labeled antibody test, as is used with
Cryptosporidia and Giardia. Because E. bieneusi cannot be grown in
tissue culture, however, monoclonal antibodies cannot be produced.
Preliminary studies using monoclonal and polyclonal antibodies (de-
rived from microsporidian species other than E. bieneusi) in an ELISA-
based system have not been encouraging.' Giemsa or modified trichrome
staining of a spun urine sediment also may be helpful diagnostically,
because E. intestinalis frequently infects the kidney and its spores are
excreted into the urine."”

A number of enteric viruses, including adenovirus, rotavirus, astrovi-
rus, calicivirus, coronavirus, and small round viruses, have been reported
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to be the cause of diarrhea in AIDS patients. There is little reason to
perform stool studies for these enteric viruses because the clinical signifi-
cance of many of these viruses is unknown and currently testing for these
agents is time consuming and expensive.

INVASIVE TESTS

A critical question is, what is the role of endoscopy in evaluating
AIDS patients with chronic diarrhea? There have been a number of studies
looking at the prevalence of different pathogens in patients with AIDS-
related diarrhea. These studies have varied their inclusion and exclusion
criteria, the number of stool studies performed, what was called a patho-
gen, and in the degree of endoscopic evaluation. There have been a few
studies that have looked at the role of endoscopy in investigating diarrhea
in patients with negative stool studies. Some of these studies are listed
in Table 2. These studies indicate that if endoscopy is performed, the
etiology of diarrhea is identified in 40% to 80% of patients and that patients
without pathogens identified tend to do well.

The yield of endoscopy can be improved if certain patient subgroups
are studied. A recent study by Wilcox et al* reported that a cause of
diarrhea could not be identified in any patient with a CD4 count greater
than 100/mm’ and without weight loss. This study confirmed the earlier
study by Connolly et al® in which pathogens were not identified in patients
without weight loss. The retrospective study by Bini® also reported that
in no patient with a CD4 count greater than 200/mm® was a pathogen
identified. The data from these three studies are the basis for much of
the algorithm in Figure 1. Evidence of malabsorption, as determined by
abnormal p-xylose test and Schilling tests, also identifies a subgroup for
which the yield of endoscopy is greater than it is in the absence of these
abnormalities.

The patient’s history and physical examination can be used to deter-
mine whether upper or lower endoscopy should be the initial diagnostic
test (Table 3). Features suggestive of a lower tract cause for diarrhea
include tenesmus; urgency; multiple, small bowel movements; fever;
lower abdominal pain; and the presence of white blood cells and red
blood cells in the stool. Upper tract pathology is characterized by large-
volume diarrhea, a variable frequency of bowel movements, midabdomi-
nal pain, the presence of undigested food in the stool, clinical features of
malabsorption, and the absence of fecal white and red blood cells. If it is
unclear whether the patient has upper or lower tract disease, a D-xylose
test can be performed. This is a rapid, easily performed test, which when
abnormal suggests upper tract pathology.

An important question is whether colonoscopy or flexible sigmoidos-
copy should be performed when evaluating the colon. Wilcox et al*
reported that flexible sigmoidoscopy was adequate to make the diagnosis
in 12 of their 13 patients with colonic disease. This supports the study
by Connolly et al” reporting that colonoscopy identifies more extensive
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Table 3. CLINICAL DIFFERENCES BETWEEN SMALL INTESTINAL AND
COLONIC DISEASE

Small Intestinal Disease Colonic Disease
Frequency 3-8 3-30
Volume large small
Regularity variable regular
Formed stools rarely occasionally
RBC and WBCs in stool no yes
Undigested food in stool yes no
Urgency/tenesmus no yes
Abnormal p-xylose yes no
Debilitation mild /moderate moderate/severe
Appetite fair/good poor/fair
Pathophysiology malabsorption inflammation

RBC = Red blood cell; WBC = white blood cell.

disease than does flexible sigmoidoscopy, but that in only 1 (5%) of 20
patients was an additional diagnosis made. Two smaller studies'™ * also
reported that flexible sigmoidoscopy was adequate to establish a diagnosis
of CMV colitis. These studies are in contrast to that of Dieterich and
Rahmin," in which 39% of their 40 patients with CMV colitis had disease
localized only to the right colon. Bini and Weinshel,* in an abstract, re-
ported that 21 (28%) of 74 patients with a colonic pathogen had it localized
to only the right side of the colon.

Colonoscopy combined with ileoscopy may be the best single test to
evaluate diarrhea in patients with AIDS. Kamradt et al” reported on 35
patients undergoing colonoscopy and ileal intubation. Colonic biopsy and
ileal biopsy identified a pathogen in 12 and 13 patients, respectively.
Tleoscopy identified a pafhogen not found by colonoscopy in eight pa-
tients. Greenberg and Cello” compared biopsies from different parts of
the gastrointestinal tract and found that Cryptosporidia was more prevalent
in the terminal ileum than in the colon. This confirms physiology studies”
that indicate Cryptosporidia is an ileal pathogen. Microsporidia appears to
be identified with equal frequency in the ileum and the duodenum (per-
sonal communication, D. Kotler, 1995). If enteropathogenic bacteria® *
identified in the right colon and terminal ileum are found to be a significant
cause of diarrhea in AIDS patients, colonoscopy with ileoscopy may be-
come the diagnostic procedure of choice.
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