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ABSTRACT
Opportunistic infections (OIs) in Human Immunodeficiency Virus (HIV) infection continue to cause
morbidity and mortality in HIV infected patients. Virtually all OIs occur when the CD4+T cell count
is less than 200/mm3. The gastrointestinal (GI) tract is a common site for clinical expression of HIV.
Diarrhea is the most common GI symptom in HIV/AIDS. Prevalence ranges from 0.9% to 14%.
Diarrhea may be the presenting symptom of lymphoma and Kaposi's sarcoma. It may affect up to
40–50% of those taking anti-retroviral therapy (ART) and can be induced by other medications. It
may also be the result of HIV-associated enteropathy. The agents can be classified as bacterial,
parasitic, viral and fungal agents. Almost all bacterial diarrheic agents can cause diarrhea in HIV
infected patients, including Clostridium difficile. Intracellular parasites like Isospora belli,
Cryptosporidium parvum and Cyclospora are the main causative agents of diarrhea in HIV positive
patients. Cytomegalovirus is an AIDS defining opportunistic infection. Candida is the main fungal
agent of diarrhea in AIDS. Despite the availability of ART, OIs are common in India as HIV-infected
persons in India present with an OI as the initial indicator of their disease. Some of them are aware of
their HIV infection but do not take ART and some patients are enrolled in HIV care and prescribed
ART but do not attain an adequate virologic and immunologic cure. Thus awareness about optimal
strategies for diagnosis, prevention and treatment of OIs in GI tract is essential to provide
comprehensive, high quality care for these patients.
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INTRODUCTION

linked to an increase in the prevalence of GI features.
Abdominal pain and diarrhea are common in HIV
disease.[1] Diarrhea is, however, the most common GI
symptom in HIV/AIDS. Prevalence ranges from 0.9% to
14%. [ 2 , 4 ] Significantly, prevalence is highest in
homosexual men and individuals with lower CD4+ T
counts. Diarrhea occurs in 30-60% of patients with AIDS
in developed countries and in about 90% in developing
countries.[1] Chronic diarrhea in tropical countries is
concomitant with weight loss (slim disease) which
according to World Health Organization together with a
positive HIV-1 serology test is an AIDS defining norm.[5,6]
Diarrhea in AIDS patient is multifactorial. The various
agents causing diarrhea are listed in Table 1. Diarrhea is
a common problem for people with HIV in both
resource-poor and resource-rich settings, regardless of
antiretroviral exposure. In the pre-HAART era, 30–70%
of HIV-seropositive individuals experienced diarrhea,

Human immunodeficiency virus (HIV) is the
causative agent of acquired immunodeficiency
syndrome (AIDS). HIV related opportunistic infections
(OIs) continue to cause morbidity and mortality in HIV
infected patients. Virtually all OIs happen when the
CD4+T cell count is less than 200/mm3 and subsequently
respond to immune reconstitution facilitated by highly
active antiretroviral therapy (HAART). [ 1 - 3 ] The
gastrointestinal (GI) tract is a common site for clinical
expression of HIV. Progressive immunosuppression is
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Table 1
The infectious causes of diarrhea in HIV/AIDS
Bacteria
?Mycobacterium avium-

Protozoa/Helminths

Virus

?Cryptosporidium

?Cytomegalovirus

?Isospora belli

?Herpes simplex virus

?Salmonella

?Microsporidium

?Adenovirus

?Shigella

?Enterocytozoon

?Campylobacter

?Encephalocytozoon

intracellulare

?Clostridium difficile

bieneusi

?Picornavirus

Fungus
?Candida

albicans
?Histoplasma

capsulatum

?HIV
?Astrovirus

intestinalis

?Vibrio parahaemolyticus

?Leishmaniadonovani

?Coronavirus

?Treponema pallidum

?Giardia

?Rotavirus

?Spirochaetes

?Cyclospora

?Neisseria gonorrheae

?Entamoeba histolytica

?Vibrio cholera

?Strongyloides

stercoralis

?Pseudomonas
?Staphylococcus aureus
?Mycobacterium

tuberculosis

and among European patients with CD4+ T counts <50
cells/µl, 49% would expect to develop diarrhea within 1
year and 96% within 3 years.[6] In resource-poor areas,
incidence and severity continue to be higher. Early
clinical observations confirmed that diarrheal illness
was linked to reduced quality of life and poorer
survival.[7] Diarrhea may be the presenting symptom of
lymphoma and Kaposi's sarcoma. It may affect up to
40–50% of those taking antiretroviral therapy (ART), it
can be induced by other medications and may be the
result of an incompletely defined direct effect of HIV on
the gut mucosa termed HIV-associated enteropathy.[8]
AIDS enteropathy was described in 1984 in patients
having diarrhea with no detectable pathogen.[ 9]

and enteropathogenic E. coli (EPEC). In a study
conducted in Nasik, E. coli was the most common
bacterial pathogen isolated in HIV seropositive patients.
Among the diarrheagenic E. coli isolated, enteropathogenic E. coli was the most common isolate. In HIV
seropositive diarrhea patients, E. coli was the most
common bacterial isolate (37; 53.6%) followed by
Proteus species (14; 20.2%) and Pseudomonas species
(10; 14.5%).[10] Diarrhea in HIV patients with Shigella are
at higher risk of developing gastroenteritis. The
prevalence of Shigella species was reported 10.5% for
HIV seropositive diarrheic individuals from Southern
India.[11] Salmonella was isolated 20 to 100 times more
frequently in HIV positive patients.[12] Nontyphoidal
Salmonellae (NTS) and Campylobacter jejuni cause
prolonged and invasive infection. Recurrent NTS is well
thought of as an AIDS defining illness since 1985.[13]
Chances of diarrhea in AIDS patients is 39 times higher
with C. jejuni.[14] Diarrhea may be associated with
disseminated infection with Mycobacterium avium

(i) Bacterial causes
Various strains of the diarrheagenic E. coli are
E. coli enterotoxigenic (ETEC), E. coli enteroaggregative
(EAEC), E. coli diffusely adherent (DAEC), E. coli
enteroinvasive (EIEC), E. coli enterohemorragic (EHEC)
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Table 2
Prevalence of various etiological agents based on HIV-1 characteristics
1.

2.

More common in HIV -1 infected persons than

Shigellosis[7],

Campylobacter[8]

infections and

in persons without HIV-1 infection

Cryptosporidiosis[9]

Agents causing diarrhea only in HIV -1 infected

MAC, Cytomegalovirus, and HIV-1 enteropathy [10,11]

persons
3.

In HIV -1 infected persons these agents cause

Cryptosporidiosis species, Isosporaspecies, Salmonella species,

more severe, prolonged & recurrent diarrhea

Astrovirus, Adenovirus, Calcivirus and perhaps Microsporidium
species, Cyclospora cayetanensis, Shigella species, and
Campylobacter species

complex, especially in patients with CD4+ count less than
50 cells/mm3.[13] Patients having diarrhea and taking
antibiotics should be investigated for Clostridium difficile
which is more common in patients having CD4+ count
less than 50 cells/mm3.[15] Invasive NTS was recognized
early in the HIV epidemic to be strongly associated with
immunosuppression in Western tropical settings, but
there is no association between HIV and typhoid or
paratyphoid.[16,17] Patients with HIV and NTS infections
present with febrile illness or sepsis syndromes and
diarrhea may be absent or present as a less prominent
feature.[18] As in HIV negative individuals, other bacterial
pathogens include C. difficile, Campylobacter species and
Shigella species may cause diarrhea. C. difficile was the
most common cause of diarrhea in a US cohort study
and has been described in British and resource-poor
settings.[19] It has been implicated in over 50% of cases of
acute diarrhea in studies spanning both the pre- and
post-HAART eras. Bacteria causing gastroenteritis may
cause bloody diarrhea and abdominal pain. Bacteremia
is more common, but still unusual, in HIV-related
campylobacter and Shigella infections.[20,21] Presenting
symptoms of C. difficile infection are similar to HIVseronegative individuals.[22] Case series show that
C. difficile infection is no more severe in HIVseropositive individuals though case reports of
complications such as toxic megacolon and leukemoid
reactions exist as in other populations.[22,23] Sexually
transmitted diarrheal pathogens are encountered in
patients with multiple sexual partners or receptive anal
sex.[24]
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Initial evaluation should include stool smears and
cultures for enteric bacteria. The sample is also sent for
C. difficile toxin in the setting of antibiotic usage. It is
encouraged to send at least three stool specimens for ova
and parasites and acid fast bacilli smear and
tuberculosis cultures. However, it has been shown from
previous studies that isolation of pathogens is more
likely from watery than from formed stools.[25,26]
Acute bacterial diarrhea in HIV-seropositive
individuals with CD4+ counts >200 cells/µl usually does
not require treatment, but should be treated when the
CD4+ count is <200 cells/µl. Acute bacterial diarrhea
should be treated as per susceptibility tests and local
guidance. C. difficile infection should be treated with
metronidazole and vancomycin reserved for severe,
relapsing or metronidazole nonresponsive infection.[27,28]
Trimethoprim-sulfamethoxazole reduced the incidence
of infectious diarrhea in the pre-HAART era.
Retrospective studies suggest that introduction of
antiretroviral therapy, including zidovudine
monotherapy, has been more effective than targeted
antimicrobial prophylaxis in preventing recurrence of
NTS, and that duration of antimicrobial prophylaxis,
with agents such as fluoroquinolones need not exceed 30
days in patients established on HAART. The incidence
of bacterial diarrhea declined steadily after the
introduction of HAART, therefore HAART is the
mainstay of preventing bacterial diarrhea.[19] Specific
therapy is then directed to the enteric pathogen
detected. Recurrent infections with Salmonella, Shigella,

24

Opportunistic agents causing diarrhea in HIV

pancreatitis.[37,38] For diagnosis, three consecutive stool
samples are examined. Highly refractile, spherical/oval
oocyst measuring 4-5mm in diameter are seen in wet
mount. Staining is done by modified acid-fast staining,
auramine-rhodamine, acridine orange and
immunofluorescent antibody (IFA). Other methods are
detection of cryptosporidial antigen in the fecal sample
by the enzyme-linked immunosorbent assay (ELISA).
Polymerase chain reaction (PCR) can also be done and is
more sensitive but requires training.[39] The treatment
options are limited. Food and Drug Administration has
approved nitazoxanide for its treatment. Other
pharmacological interventions include treatment with
p a r o m o m y c i n a n d i m m u n o t h e r a p y. Pa s s i ve
immunotherapy is done by oral administration of
colostrum-derived bovine immunoglobulin.[40] To
decrease the incidence of this life threatening diarrheal
disease it is very important to reduce its transmission.
The chemical method effective for decontamination
of water is ozone. Newer approaches are reverse
osmosis, membrane filtration, electronic or radiation
methods.[41]

Campylobacter and Isospora will require administration of
alternating antibiotics.
Various algorithms have been proposed for the
investigation and/or empirical management of chronic
HIV-related diarrhea (three or more loose stools for 28 or
more days) in Western and tropical settings.[29,30] Parasitic
causes are more likely in those with prolonged diarrhea,
considerable weight loss and CD4+ count <100 cells/µl,
and may coexist with cytomegalovirus (CMV),
mycobacterial or other infections.
(ii) Parasitic causes
Parasitic OIs are divided into protozoa and
helminths. Isospora belli, Cryptosporidium parvum,
Cyclospora which are intracellular parasitic infections are
main causative agents of diarrhea in HIV positive
patients.[31] In intestinal infections caused by parasites
the main defence mechanism is cellular immunity. Thus
in HIV positive patients with reduced CD4+
T lymphocytes, chances of intracellular parasitic
infections are more.[32] However, the extracellular
parasitic infections caused by Entamoeba histolytica,
Giardia intestinalis and Strongyloides stercoralis have also
been found as causative agent of diarrhea in HIV
positive patients.[31]

There is no specific treatment targeting
cryptosporidium directly. Early HAART is imperative
and is associated with complete resolution of infection
following restoration of immune function.[42,43] In
individuals with profuse diarrhea, therapeutic drug
monitoring may be required to confirm adequate
absorption of antiretroviral agents.

C. parvum was first reported as human pathogen in
1975 by Nime.[33] C. parvum, C. hominis and C. meleagridis
are the important species of cryptosporidiosis causing
life threatening gastroenteritis in immunocompromised
host.[34] As the CD4+ cell count falls below 200 cells/µl the
chances of cryptosporidiosis increases.[35] Mode of
transmission of Cryptosporidium is feco-oral route.
Infection is spread by drinking water contaminated with
oocysts which are resistant to chlorine and being small
in size difficult to filter. Ingestion of even 30 oocysts can
cause infection. There are reports of infection having
occurred with even one oocyst.[36] Cryptosporidium
usually resides in small intestine and is minimally
invasive in immunocompetent host. The patient present
with diarrhea, abdominal cramps, nausea, vomiting,
weight loss and fever; these symptoms are self limiting.
Whereas in immunocompromised host it can involve
epithelial cells of biliary tract, pancreatic duct,
stomach, esophagus and respiratory tract. The infection
in this group of patient is severe and presents with
malabsorption leading to wasting syndrome in HIV
p o s i t i ve p a t i e n t s a l o n g w i t h j a u n d i c e a n d

A study combining paromomycin with
azithromycin reported substantial reduction in stool
frequency and volume, together with diminished oocyst
shedding.[44] Paromomycin was given orally as 500 mg
four times daily or 1 g twice daily for up to 12 weeks. The
dose of azithromycin was 500 mg daily. However the
small numbers in this study and the limited experience
of this combination preclude its choice as a front line
therapy. Nitazoxanide has been approved for use in
immunocompetent individuals but has not been shown
to be superior to placebo in the severely immunocompromised.[45] When an anti-cryptosporidial agent is
chosen nitazoxanide is the preferred agent but its
efficacy is limited in more immunocompromised
patients.
Supportive therapy with IV fluid replacement/
antimotility agents is essential.
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•

First-line treatment for cryptosporidiosis is with
effective ART (category III recommendation).

•

Nitazoxanide is effective in adults and children
who are not severely immunosuppressed
(category II b recommendation).

Watery, non-bloody diarrhea, with associated
malabsorption, is the commonest presentation of GI
infection. Sclerosing cholangitis may occur.
Examination of three stools with chromotrope and
chemofluorescent stains is often sufficient for diagnosis.
If stool samples are consistently negative, a small bowel
biopsy should be performed.[49] Stains such as Giemsa,
acid-fast or hematoxylin and eosin can be used to
visualize microsporidia in biopsy specimens. In
disseminated infections due to Encephalitozoon species,
organisms may also be found in the deposit of spun
urine samples. Electron microscopy remains the gold
standard for confirmation and speciation.[50] PCR may be
used to identify up to species level.

The use of optimized HAART should be continued
to prevent relapse. Standard drinking water chlorination
techniques are not sufficient to eradicate the parasite.
Specific filtration employing an 'absolute' 1-micron filter
is required.[46] Bottled water is not necessarily a safer
option. Boiling of water should be advocated.
Microsporidia are unicellular obligate intracellular
organisms which were once thought to be parasites but
now by molecular phylogeny are placed among fungus.
Infective stage is spore form which is highly resistant
due to thick double layered spore wall and its mode of
infection is ingestion, inhalation, inoculation, rarely
transplacental route and is linked to homosexual
intercourse. Two most important species found in
immunocompromised host are Encephalitozoon species
and the species Enterocytozoon bieneusii. It is associated
with advanced stage of immunosuppression where
CD4+ count is less than 100/mm3.[47] Most common
symptom is diarrhea leading to wasting. The infection
spreads from intestinal tract to gall bladder, pancreatic
and bile duct, respiratory system as well as the eye. For
diagnosis, repetitive examination is advised because of
its intermittent shedding. Various staining procedures
done are Gram staining, acid fast staining, periodic acid
S c h i f f ( PA S ) a n d G i e m s a s t a i n i n g . T h e s e
intracytoplasmic spores are Gram positive, acid fast and
PAS positive. Electron microscopy is taken as gold
standard. Other methods are carbon immunoassay,
i n d i r e c t I FA t e s t , E L I S A , c o u n t e r i m m u n e
electrophoresis and Western blotting.[34,39]

There is no specific treatment for microsporidial
infection. Early HAART is imperative and associated
with complete resolution of GI symptoms following
restoration of immune function. Therapeutic drug
monitoring may be required to confirm adequate
absorption of antiretroviral agents. This agent is not
currently widely available. Nitazoxanide, albendazole
and itraconazole have also been studied. Of these
agents, albendazole (400 mg twice daily for 21 days) is
recommended for initial therapy, particularly for
E.intestinalis (category III recommendation). [ 5 1 ]
Optimized HAART should be used to maintain CD4+
cell counts and prevent relapse.
I. belli now known as Cystoisospora belli was
discovered by Rudolf Virchow in 1860. In India the
prevalence of C. belli ranges from 2.5% to 14% in HIV
positive patients.[52] In immunocompetent hosts the
infection is limited to diarrhea, headache, fever,
abdominal pain, vomiting, dehydration and weight loss,
whereas in immunocompromised hosts diarrhea is
more persistent, watery, chronic and associated with
extra intestinal manifestations. Mode of infection is by
ingestion of food or water contaminated with oocyst.

Some species cause GI disturbance, such as diarrhea
and cholangitis, and other genera are associated with
upper respiratory and ophthalmic infections. The
microsporidia most commonly linked to GI illness are
Enterocytozoon bieneusi and Encephalitozoon (formerly
Septata) intestinalis. Gut infection is acquired by
swallowing cysts, usually in water.[48] Pre-HAART
studies showed variability in the prevalence of
microsporidiosis (2–70%) in the immunosuppressed
HIV population with diarrhea.[49] The incidence has
decreased with the introduction of HAART.
J Gastrointest Infect, 2016;6:1

To diagnose isospora in stool sample, cyst is
demonstrated in wet mount or iodine mount. Staining
methods which can be used are acid fast staining in
which oocyst appear red in color or auraminerhodamine staining. A highly sensitive and specific
method for diagnosis is PCR. I. belli has no known
animal host but is widespread geographically, causing
self-limiting small bowel diarrhea in HIV-seronegative
individuals. It is implicated in 10–20% of cases of chronic
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HIV-related diarrhea in the tropics and is an occasional
cause of biliary disease. Treatment traditionally has
been with TMP-SMX 960 mg qid PO for 10 days though
960 mg bd appears also to be effective (category III
recommendation) and secondary prophylaxis with the
same antibiotic (960 mg three times a week) is essential
as relapse is common and there is indirect and direct
evidence for this.[53,54]
Cyclospora cayetanensis, a parasitic infection was first
discovered in late 1880s. It is an important cause of
traveller's diarrhea and diarrhea in immunocompromised hosts. In immunocompetent hosts,
diarrhea is self limiting. But in HIV positive patients and
other immunocompromised conditions it can lead to
severe intestinal injury, prolonged diarrhea and
associated with sequel such as Guillain-Barré
syndrome, reactive arthritis syndrome and acalculous
cholecystitis.[55] Laboratory diagnosis is done by
examination of wet smear, staining with modified acid
fast staining and safranine.
The oocysts of C. belli are large (20– 33 µm x 10–19
µm) and ellipsoidal, whereas that of C. parvum and
Cyclospora cayetanensis are spherical or oval, measuring
4–5 µm and 8–10 µm respectively. The oocysts of I. belli
require 3-4 days and that of C. cayetanensis require 5-13
days to mature in environment. On the other hand
oocyst of C. parvum are infective as they are passed in
feces.[56]
C. cayetanensis, a coccidian parasite of the small
bowel is widespread throughout the tropics and has
caused large outbreaks of food-borne illness in the USA
in imported foods. It causes prolonged watery diarrhea
that may last for months in patients with HIV, in whom
biliary involvement has also been reported. [57]
The diagnosis involves the microscopic detection of
oocysts but fluorescence microscopy and real-time PCR
may be used where available. The clinical and
parasitological response to standard doses of TMP-SMX
(960 mg twice daily) is rapid and 7 days is usually
sufficient.[58]
The other two parasitic causes of diarrhea are
E. histolytica and G. intestinalis. First discovered in 1875
by Fedor A. Lösch, infection with E. histolytica can lead to
amebic liver abscess and colitis. The complications can
be ulcerative colitis with toxic dilatation.[59] For diagnosis

liver abscess aspiration is useful as it is typical 'anchovy
sauce' appearance. Trophozoites can be seen in wet
mount preparation of stool sample. Entamoeba infection
is most commonly seen in men who have sex with
men.[60] Fever, abdominal pain and either watery or
bloody diarrhea are the most frequent symptoms and
amoebic colitis occurs at a range of CD4+ counts and is
not limited to individuals with CD4+ T-cell counts <200
cells/µl. Hepatic abscesses are the commonest extraintestinal manifestation. Diagnosis involves microscopy
of at least three stool samples for the detection of
trophozoites or cysts. Antigen detection or PCR of stool
may also be performed and endoscopy with biopsy can
aid diagnosis if stool analysis fails to confirm the
diagnosis or diagnostic uncertainty remains. Serology
can be employed but remains positive for years after
exposure and therefore direct identification of
Entamoeba is desirable. Extra-intestinal lesions are
diagnosed in the appropriate clinical setting by imaging
combined with serology. Treatment is most often with
metronidazole although tinidazole may be used as an
alternative. These agents are followed by diloxanidefuroate or paromomycin both administered for 10
days to eradicate luminal infection.
G i a r d i a s i s wa s f i r s t d i s c o ve r e d b y Va n
Leeuwenhoek in his own stool in 1600s. Mode of
infection is ingestion of contaminated food and water
with cyst which is resistant to many disinfectants. The
infection is usually asymptomatic; sometimes associated
with abdominal cramps, diarrhea, weight loss.
Diagnosis is made by microscopic examination of stool
for trophozoite and cyst. Giardiasis usually presents
with chronic diarrhea with constitutional symptoms. GI
symptoms include nausea, bloating, crampy abdominal
pain, indigestion and belching. Prolonged diarrhea may
result in a malabsorptive state. Giardia species,
including G. lamblia, have no increased prevalence in
HIV-infected patients, and the clinical presentation and
diagnostic methods are also similar to HIV-seronegative
patients.[61] It is well recognized that multiple stool tests
obtained on different days may be required for diagnosis
as intestinal shedding is sporadic. Giardiasis is treated
with metronidazole. Alternatives include albendazole,
paromomycin or nitazoxanide.[41]
(iii) Helminthic causes
Intestinal helminth infections are usually found
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in HIV positive patients; though the prevalence in HIV
negative patients is more or less the same. The diagnosis
and treatment hence remains same in both the groups.
Strongyloides stercoralis was first found in 1876 in GI tract
of five soldiers on post mortem examination who
were returning from Indochina borders and is called
Cochin China diarrhea.[62] It is one of the neglected
tropical diseases (NTDs).[63] In India the prevalence is
found to be 6.6% in community based surveys and 11.2%
in hospital based surveys.[64] Laboratory diagnosis of
strongyloidiasis involves demonstration of larvae in
stool in the wet mount method. Sensitivity of three fecal
specimens if screened is 70%. Other methods for
diagnosing infection are ELISA, radioallergosorbent test
for detection of specific IgE antibodies, indirect
immunofluorescence test, complement fixation test,
gelatin particle agglutination test and western blot
assay.[65] Despite anecdotal reports, there is no conclusive
evidence that infection or hyperinfection is more
common in patients with HIV, although it may be
implicated in immune reconstitution syndromes.[66]
Hook worm causes hypochromic microcytic
anemia in many developing countries. It has been found
that hookworm infestation was not common in HIV
positive anemic adults.[67] Another helminth causing
intense pruritus ani; Enterobius vermicularis has been
studied in HIV positive patients and significant
correlation has been found.[41] Trichuris trichiura is mostly
accompanied by protein energy malnutrition and
anemia which is also common in HIV positive patients,
thus increasing the chances of infestations.[68]
(iv) Viral causes
Viruses are the common cause of diarrhea in
HIV positive patients. CMV is an AIDS defining
opportunistic infection presenting with diarrhea,
weight loss, fever and abdominal pain.[69] Most common
site of CMV enteritis is colon. CMV is a member of the
herpes family of viruses, usually acquired during
childhood. CMV infection remains dormant unless an
individual becomes immunosuppressed, when
reactivation of latent infection may occur.[70] In the preHAART era, retinitis was the most common
presentation of CMV, followed by GI disease. Since the
advent of HAART, CMV infection may occasionally
occur as part of immune reconstitution syndromes, but
the overall incidence of CMV in individuals living with
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HIV has dramatically reduced.[71] CMV may affect all
sections of the gut. Endoscopy may reveal classical CMV
ulceration of the gut mucosa and biopsy with
histopathological review may identify characteristic
intranuclear and intracytoplasmic 'owl's eye'
inclusions.[72] The absence of ulceration makes a
diagnosis of CMV colitis very unlikely.[73]
The culture of CMV from biopsy material is not
sufficient for the diagnosis of gut infection as
immunosuppressed individuals may shed the virus
without intestinal disease. First line treatment for CMV
colitis is intravenous ganciclovir (5 mg/kg twice daily)
for 14–28 days. Immediate optimization of HAART
should be considered. CMV colitis has traditionally
been treated with ganciclovir 5 mg/kg bd iv for 14–28
days. [ 7 4 ] Caution should be used in initiating
treatment with the oral medication valganciclovir as
there is a theoretical concern of decreased absorption,
but HIV and non-HIV-related cases of CMV colitis have
been successfully treated.[75] Intravenous foscarnet (90
mg/kg twice daily) for 14–28 days is used as an
alternative.[76,77] Therapeutic drug monitoring may be
required to ensure adequate HAART absorption.
Continuous use of effective HAART is required to
prevent relapse.
Few studies of HIV-related diarrhea include
investigation for viruses other than CMV and there is
only anecdotal evidence of increased severity or
frequency of most viruses associated with
gastroenteritis in HIV, including noroviruses and
rotavirus.[6,7] There have been reports implicating
coronavirus, which may coexist with bacterial
pathogens in acute diarrhea, and adenovirus, which
may coexist with CMV in patients with chronic
diarrhea.[29,78] Adenovirus is associated with persistent
diarrhea and disseminated infection in AIDS involving
brain, lung and liver.[79]
Herpes simplex infections (HSV-2 and HSV-1)
cause relapsing and severe proctocolitis and should be
treated with aciclovir 400 mg five times daily PO or
valaciclovir 1 g bd PO for 7–14 days, while severe
infection may necessitate aciclovir iv 5 mg/kg tid for the
initial part of therapy.[80] Prophylaxis should be
considered for recurrent disease. CMV colitis can
present with acute diarrhea and is a major opportunistic
infection of the GI tract.
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(v) Fungal causes
Most common fungal cause of diarrhea in HIV
positive patients is Candida species.[81] The diarrhea is
mostly antibiotic associated. Systemic dimorphic fungi
can cause disseminated infections including diarrhea in
immunocompromised individuals.[82,83] Thus before the
widespread use of potent combination antiretroviral
therapy, OIs, which have been defined as infections that
are more frequent or more severe because of
immunosuppression in HIV-infected persons were the
principal cause of morbidity and mortality in this
population. In the early 1990s, the use of
chemoprophylaxis, immunization, and better strategies
for managing acute OIs contributed to improved quality
of life and improved survival. Subsequently, the
widespread use of potent ART has had the most
profound influence on reducing OI-related mortality in
HIV infected persons. Despite the availability of ART,
OIs continue to cause considerable morbidity and
mortality in India due to the following reasons: HIVinfected persons in India are unaware of their HIV
infection status and many present with an OI as the
initial indicator of their disease. Some individuals are
aware of their HIV infection, but do not take ART due to
psychosocial or economic factors and some patients are
enrolled in HIV care and prescribed ART, but do not
attain an adequate virologic and immunologic response
due to inconsistent retention in care, poor adherence,
unfavorable pharmacokinetics, or unexplained biologic
factors. Thus OIs continue to cause substantial
morbidity and mortality in HIV-infected persons.
Clinicians must be aware of optimal strategies for
diagnosis, prevention, and treatment of OIs to provide
comprehensive, high quality care for these patients.
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