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MORPHOLOGICAL CHANGES IN THE DIGESTIVE SYSTEM OF 93 HUMAN IMMUNODEFICIENCY
VIRUS POSITIVE PATIENTS: AN AUTOPSY STUDY

Lucinda Calheiros GUIMARÃES(1), Ana Cristina Araujo Lemos SILVA(1), Adilha Misson Rua MICHELETTI(1),
Everton Nunes Melo MOURA(2), Mario Leon SILVA-VERGARA(3) & Sheila Jorge ADAD(1)

SUMMARY
Involvement of the digestive system in patients with acquired immunodeficiency syndrome (AIDS) is frequent and many changes
in these patients are diagnosed only at autopsy. There are few studies of autopsy with detailed analysis of this system and only one was
conducted in Brazil. We evaluated each segment of the digestive system in 93 consecutive autopsies of patients infected with human
immunodeficiency virus (HIV) and the importance of these lesions to death. Of these, 90 (96.8%) patients had AIDS. We reviewed
medical records, autopsy reports and histological sections from tongue to rectum stained with hematoxylin-eosin. When necessary, we
analyzed special stains and immunohistochemistry to investigate infections. There was damage to the digestive system in 73 (78.5%)
cases. The most common infections were candidiasis (42%), cytomegalovirus (29%), histoplasmosis (11.8%), toxoplasmosis (9.7%)
and mycobacterial infection (9.7%). Malignancies were rare, present in four (4.3%) cases (two Kaposi’s sarcoma, one adenocarcinoma
and one metastatic embryonal carcinoma). All segments showed lesions: tongue (48.6%), esophagus (44.8%), stomach (44.7%), colon
(43.2%) and small intestine (28.9%). The lesions found were immediate cause of death in five (5.4%) cases. In another 36 (38.7%)
cases the basic disease was systemic and also compromised the digestive system.
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INTRODUCTION
Digestive system involvement in patients with acquired
immunodeficiency syndrome (AIDS) occurs very often and includes a
wide range of infections and neoplasms. Epidemiologic differences, both
regional and between different countries are showed in Latin American
and African studies when compared to North American and European
studies11,24,25,26. Several changes in the digestive system are observed only
at autopsy3,19,20, however, there is only one study specifically evaluating
the scope of gastrointestinal pathology in AIDS in Brazil5 and another
one elsewhere22. The aim of this study was to identify morphological
changes in each segment of the digestive system associated to human
immunodeficiency virus (HIV) infection and to AIDS and also to know
the importance of these lesions related to death. Despite reduction in
the number of autopsies being a global trend, such procedures are still
important for teaching medical students, pathologists and clinicians who
have treated the patient, and these are methods for quality control of
medical care. A better knowledge of gastrointestinal disorders associated
to HIV infection and to AIDS may help in prophylaxis and treatment of
patients in our region and elsewhere.
MATERIAL AND METHODS
This is a retrospective study of the digestive system in consecutive

autopsies of HIV positive individuals from 1989, the year that the first
autopsy of individuals with AIDS was held in a 290 beds public teaching
hospital that provides care of high complexity, located in Uberaba, Minas
Gerais, until December 1996. All patients with HIV positive serology were
initially included and diagnosis of AIDS was based on CDC criteria6,7. This
period is prior to introduction of HAART (Highly Active Antiretroviral
Therapy) to treatment of AIDS patients. In this period 96 autopsies of HIV
positive individuals were carried out, however, three cases were excluded
from this study due to lack of histological sections and reserve fragments of
the digestive system organs fixed in formaldehyde. Then, the final number
of cases is 93. All histological slides were reviewed by one pathologist (first
author) and doubtful cases were reviewed by two pathologists (first and last
authors). When necessary, new histological slides were performed. When
infection was morphologically suspected, special stains were realized for
detection of mycobacteria (Fite-Faraco) and fungi (Grocott, Periodic-Acid
Schiff and mucicarmin) and immunohistochemistry for Toxoplasma gondii,
cytomegalovirus (CMV), herpes simplex virus, human papillomavirus and
Epstein-Barr virus.
In a schedule, we described gross and microscopic alterations found
in autopsy reports and also in histological sections of tongue, esophagus,
stomach, small bowel and large bowel, as well as relevant clinical
information relating to death. There were no histological sections of all
these segments available in all cases. Then, the results will be presented
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as percentage of total number of cases evaluated in each segment of the
digestive system. Through study of medical records we analyzed the
importance of gastrointestinal disorders in relation to clinical findings
and patient death.
The research project of this study was approved by Ethics in Research
of our institution at Feb29, 2008 (protocol number 1063).
RESULTS
Among 93 cases studied, 77 (82.8%) were male and 16 (17.2%)
females, only three patients did not have clinical criteria for AIDS7. Ages
ranged from two months to 67 years, mean 33.2 ± 11.3 and median of
30 years. There was only one child. This male child, in spite of lacking
serological confirmatory tests (enzyme-linked immunosorbent assay was
positive, but Western blot wasn´t available), presented chronic diarrhea
for more than 30 days, wasting syndrome and concomitant diseases at
death (bacterial pneumonia and pulmonary aspergillosis, the last one
diagnosed at necropsy). Indeed, his mother had AIDS, which allows the
same diagnosis in the child, perinatally exposed6.
Regarding pathologic evaluation, digestive lesions were found
in 78.5% of cases. The spectrum of infectious agents and neoplasms
identified is shown in Table 1. The most common disorders were
infections, present in 76.3% of cases. Neoplasms have been identified
only in 4.3% of cases. In several cases there were different diseases
simultaneously present.
Analysis of all segments of the digestive system showed that the most
frequent infection was candidiasis, found in 42% of cases, followed by
cytomegalovirus (29%), histoplasmosis (11.8%), toxoplasmosis (9.7%)
and mycobacteria infection (9.7%). Concerning neoplasias there were
disseminated Kaposi`s sarcoma (2.1%), gastric adenocarcinoma (1.1%)
and metastatic embryonal carcinoma to intestinal serosa (1.1%). The last
two neoplasias are not related to AIDS, but the patient affected by gastric
adenocarcinoma had AIDS and opportunistic infections.
Concerning the segments of the digestive system, changes were
observed in all segments studied: tongue (48.6%), esophagus (44.8%),
stomach (44.7%), large bowel (43.2%) and small bowel (28.9%).
Microscopic analysis of tongue was possible in 76 cases, while
changes were observed in 48.6% of them. Candidiasis was the most
frequent diagnosis, present in 36.8% of cases. Multiple lesions were
reported in association with candidiasis: oral hairy leukoplakia,
histoplasmosis, paracoccidioidomycosis, cryptococcosis, and
concomitant infection by Candida sp, Toxoplasma gondii and CMV. Oral
hairy leukoplakia was isolated observed in 5.3% of cases. Histoplasmosis,
cryptococcosis, and mycobacterial infection were isolated found in 3.9%,
1.3% and 1.3%, respectively.
The most common abnormality in esophagus was also candidiasis,
present in 20.5% of 78 cases microscopically examined. There
was association with other infectious agents (herpes simplex virus,
Histoplasma capsulatum and CMV). It was noted CMV infection in
18% and toxoplasmosis in 5.1% of cases. In both infections, other agents
were present simultaneously. Other infectious agents isolated found in
esophagus included Histoplasma capsulatum (1.3%), Toxoplasma gondii
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Table 1
Main morphological lesions in the digestive system found in 93 autopsies
of HIV positive patients

Lesion

n

%

T. gondii

9

9.7

Cryptosporidium

2

2.1

Isospora

1

1.1

Candida sp

39

42.0

H. capsulatum

11

11.8

C. neoformans

3

3.2

P. brasiliensis

2

2.1

9

9.7

Citomegalovirus

27

29.0

Herpes simplex

3

3.2

S. stercoralis

4

4.3

A. lumbricoides

3

3.2

Taenia

1

1.1

Kaposi sarcoma

2

2.1

Gastric adenocarcinoma

1

1.1

Metastatic embryonal carcinoma

1

1.1

INFECTION
Protozoan

Fungi

Bacteria
Mycobacteria
Virus

Worms

NEOPLASIAS

Note: Multiple infectious agents were simultaneously present in some cases;
n = number of cases.

(2.6%, included in the previous cited cases) and mycobacteria (2.6%).
There was only one case (1.3%) of neoplasia (Kaposi´s sarcoma), which
compromised, beyond the esophagus, stomach and intestines.
In stomach, we observed changes of infectious, peptic/inflammatory
and neoplastic nature in 44.7% of 85 cases microscopically examined.
CMV infection was present in 12.9% of cases, some of them in
association with other infectious agents (Cryptosporidium, Candida sp
and Toxoplasma gondii). Infectious diseases isolated found in stomach
were strongyloidiasis (3.5%), cryptococcosis (3.5%), toxoplasmosis
(2.4%), histoplasmosis (1.2%) and cryptosporidiosis (1.2%). Peptic
and inflammatory changes included infection by H. pylori (1.2%),
chronic gastritis (5.9%), chronic peptic ulcers (3.5%) and erosions/acute
ulcerations (5.9%). The latter were source of bleeding and contributed
to the death of these patients. Three cases presented gastric neoplasias:
two (2.4%) Kaposi sarcoma widespread and one (1.2%) signet ring cell
adenocarcinoma. At the last one, an upper gastrointestinal bleeding from
ulcerated tumor was the cause of death.
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The small bowel was the least affected segment in percentage terms.
Changes were observed in 28.9% of 88 cases in which histological
analysis was possible. The most common abnormality was CMV
infection, present in 6.8% of cases. Other isolated infections were
mycobacterial infection (4.5%), histoplasmosis (4.5%), ascaridiasis
(3.4%), strongyloidiasis (2.2%), cryptococcosis (2.2%), toxoplasmosis
(1.1%) and cryptosporidiosis (1.1%). Kaposi sarcoma was observed in
2.2% previous cited cases in which there was simultaneous involvement
of stomach. In one case, peptic lesions were seen (two chronic duodenal
ulcers) without relevant bleeding.
In large bowel, 43.2% of 88 cases microscopically examined
showed morphological changes. The most common infection was by
CMV, found in 13.6% of cases. Four of them showed an association
with another infectious agent (Cryptosporidium, Candida sp,
Paracoccidioides brasiliensis and Histoplasma capsulatum). Isolated
infections by Histoplasma capsulatum (8%), Paracoccidioides
brasiliensis (1.1%) and Candida sp (1.1%) were also observed. Among
protozoan infections, one case of Isospora infection (1.1%) was noted.
Other infections seen in large bowel were mycobacterial infection (8%),
strongyloidiasis (3.4%), toxoplasmosis (2.2%), taeniasis (1.1%) and
cryptococcosis (1.1%). Regarding to neoplasias, metastatic embryonal
carcinoma in intestinal serosa (1.1%) and Kaposi`s sarcoma (1.1%)
were observed.
Among the 93 autopsies studied, in 41 (44%) disease causing death
also compromised the digestive system and in five of these, immediate
death cause was located in this system. In these five patients, death
was caused by hypovolemic shock due to gastrointestinal bleeding
secondary to: Mallory-Weiss syndrome in an alcoholic patient, HIVinfected, but without AIDS; extensive, necro-hemorrhagic esophagitis
due to Candida sp, Histoplasma capsulatum and herpes simplex virus
infection simultaneously, added to Histoplasma capsulatum hemorrhagic
enterocolitis; ulcerated gastric signet-ring cell adenocarcinoma; ulcerated
intestinal tuberculosis; acute gastric ulcers with large bowel infarct in
a HIV-infected patient, but without AIDS. In the remaining 36 cases,
the main cause of death was systemic infectious diseases or widespread
neoplasms that involved the digestive system (Table 2).
Table 2
Aids associated diseases (causes of death) with gastrointestinal
involvement in 93 autopsies of HIV positive patients

Disease

n

%

Histoplasmosis

11

11.8

Mycobacterial infection

9

9.7

Toxoplasmosis

7

7.5

Cryptococcosis

3

3.2

Cytomegalovirosis

2

2.2

Paracoccidioidomycosis

2

2.2

Candidiasis

1

1.1

Kaposi Sarcoma

1

1.1

TOTAL

36

38.7

n = number of cases

DISCUSSION
In literature, there are only two studies5,22 that show changes in the
digestive system in detail and by segment as we did. In our study the
digestive system involvement occurred in 78.5% of cases, a rate similar
to an autopsy work that evaluated only the digestive system, conducted
in a teaching public hospital in Botucatu, Brazil, in which it occurred
in 82.3% of 45 cases5.
In our assessment, tongue was the most affected organ (48.6%).
This rate is lower than other studies5,13, in which mouth was much more
commonly affected. This difference is probably due to methodology
used, because, instead of the cited work5, we did not do a global study
of oral cavity, but only of tongue. In our study we found 8% of cases of
oral hairy leukoplakia, while other works found this lesion as the most
frequent, present in 35.5% of 45 autopsies and in 45.6% of 92 autopsies,
respectively5,13. It is possible that some of this difference is related to
sampling for microscopy. In our study, tongue was sampled randomly or
in sites with macroscopic lesion, instead of another autopsy study that
exclusively evaluated tongue, in which several regions were represented
histologically by prior standardization13. Moreover, another factor that
may explain this difference is the subjectivity in microscopic evaluation of
lesion, based mainly in morphological criteria14. Furthermore, treatment
with antiviral drugs may have contributed to a low number of cases of
this condition23. LEONARD et al. have found only 5% of oral hairy
leukoplakia in a study of 20 autopsies23.
Evaluating other segments, we also noticed a predominance of
infectious lesions over the neoplastic ones.
Considering the entire digestive system, Candida sp was the most
frequent infection. In our study, we found infection by Candida sp
affecting mainly tongue and esophagus, but also stomach and large bowel.
In two of these cases, candidiasis was associated with CMV infection.
Mucosal ulcers caused by CMV may have superinfection by fungi and
bacteria, justifying this association. Candidiasis is usually seen in mucosal
surfaces, occasionally invading deep tissues and producing systemic
disease16. In our study, one patient with oral candidiasis developed
pulmonary involvement that caused death.
CMV infection was the second most common infection. Other
studies showed the digestive system as one of the most usual sites of this
infection9,17,21. In India, a study of the digestive system in 49 autopsies
showed CMV in 27% of cases22. We found CMV infection in all segments
investigated, being the most common infection in large bowel, stomach
and small bowel. Clinical consequences of CMV infection are varied,
one can observe little or no tissue reaction in the organ involved. Patients
do not usually have gastrointestinal symptoms. Advanced disease is
represented by mucosa erosion or ulceration, causing watery diarrhea
indistinguishable from other causes of diarrhea in HIV positive patients28,
making it necessary to perform biopsies of lesions for a definitive
diagnosis. However, because of poor health status of many patients it
is impossible to undertake upper endoscopy or colonoscopy for tissue
sampling. CMV infection should therefore always be in differential
diagnosis of HIV positive patients with digestive symptoms.
The third most common infection was histoplasmosis, a mycosis,
whose via of infection is respiratory, with development of granulomatous
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reaction in lung parenchyma and regional lymph nodes, similar to that
seen in first infection by M. tuberculosis, usually progressing to scarring
and calcification of involved regions. Concerning to histoplasmosis, it is
important to identify endemic areas of this disease, since fungus is usually
dead on the former primary complex and systemic disease is usually
secondary to exogenous infection1. In our study, we found Histoplasma
capsulatum in all segments of the digestive system investigated and all
involved patients had disseminated disease. Other studies specifically
evaluating the digestive system found only 6.6% and no one case
of histoplasmosis in this site, respectively5,22. A study, conducted at
Universidade Federal de Uberlândia, the same geographical region
where our study was developed, has found histoplasmosis in 11.5% of
52 autopsies of AIDS, one of them having intestinal involvement3. These
differences are probably due to geographical and regional variations
in incidence of histoplasmosis. The frequency seen in the study in
Uberlândia3 (11.5%) was similar to our study (11.8%), which may suggest
that Triângulo Mineiro is really an endemic area of histoplasmosis, since
data from literature1 seems to indicate that AIDS patients who develop
histoplasmosis live in endemic areas.
Toxoplasmosis occurred in 9.7% of cases. In our study, Toxoplasma
gondii forms were found in all segments of the digestive system evaluated.
Autopsy studies evaluating the digestive system of patients with AIDS
do not report the finding of toxoplasmosis at this site5,22. The Brazilian
study of Uberlândia reports 4% cases of toxoplasmosis in 52 autopsies3.
Two of them had involvement of esophagus, stomach and intestine.
The high frequency of toxoplasmosis in a French study18 (26% in 395
autopsies) was attributed to the high prevalence of Toxoplasma gondii
infection in France. In Brazil, the prevalence of Toxoplasma gondii
antibodies in general population ranges from 50% to 80%15, which could
explain the finding of disseminated disease also affecting the digestive
system in patients with AIDS. The differences in rates of the digestive
system infection by Toxoplasma gondii may also be attributed to difficult
identification of this agent in histological sections, which often requires
immunohistochemical techniques.
With regard to infection by mycobacteria, acid-fast bacilli were found
involving tongue, esophagus and bowel. In literature there is a wide
variation in the rate of mycobacterial infection in the digestive system. In a
study of 350 autopsies, the authors demonstrated mycobacterial infection
affecting the digestive system in 2% of cases10. In India, involvement
was found in 14% of 49 autopsied patients22. In these two studies there
was a higher rate of infection with M. tuberculosis compared to atypical
mycobacteria, in contrast to North American findings, dominated by
atypical mycobacterial infection27. Our result is closer to a Brazilian
study, in which mycobacterial infection in the digestive system was found
in 6.7% of 45 autopsies5. In these two Brazilian studies mycobacterial
culture was not performed, and therefore it was not possible to define
the specie of bacilli.
We have observed other less frequent infections, viral (herpes
simplex), fungal (cryptococcosis and paracoccidioidomycosis), parasitic
helminth infestation (ascaridiasis, taeniasis and strongyloidiasis) and by
protozoa (isosporiasis and cryptosporidiosis). Note rare meeting of these
two protozoa at autopsy, although they are common pathogens in HIV
positive patients. This fact is probably due to autolysis that occurs in the
digestive system in autopsy material, making it difficult to notice parasites
infecting mucosal surface, as also happens with H. pylori infection, a
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difficulty reported by other authors in autopsy studies5,11.
Many patients had lesions with more than one etiology, a common
condition in AIDS patients5.
Leishmania was not noted in this study. The two infectious agents
that could be misdiagnosed as Leishmania were Toxoplasma gondii and
Histoplasma capsulatum. Both these agents were confirmed by special
techniques: immunohistochemistry for Toxoplasma gondii and Grocott
stain for Histoplasma capsulatum. Moreover, Uberaba is not an endemic
area for leishmaniasis, which occurs as an endemic disease in other
regions of Minas Gerais2,12. In a search realized in biopsy and necropsy
archives of this service since 1994 (data not published), there were only
24 biopsy cases with morphologic confirmation of American cutaneous
leishmaniasis and two autopsy cases of visceral leishmaniasis. In all
these cases, the patients were not autochthonous or recently visited an
endemic area.
With respect to neoplasias, our results are consistent with previous
Brazilian8,17,25 studies, which reported low incidence of malignancies in
HIV positive patients when compared to North American and European
results. In our study, only 4.3% patients had tumors affecting the digestive
system. In another autopsy study of the digestive system tumors were
observed in 15.5% of 45 autopsies reviewed5. In a multisystemic Brazilian
study there were only 3.2% of neoplasias in 92 autopsied patients with
AIDS8.
According to Table 2, in 38.7% of cases, systemic infections
and neoplasias causing death committed, also, the digestive system,
confirming the importance of this system as host of pathological changes
related to HIV infection and AIDS. Among the five patients who died
secondary to gastrointestinal bleeding, two did not have AIDS, finding
also noted in a clinical study4 which reported high mortality rate in
patients HIV positive without AIDS due to, for example, the high
frequency of alcoholism and other diseases.
This is the first step in a research project that includes a comparison
between pre and post-HAART evaluation of the digestive system in
HIV-infected autopsies.
RESUMO
Alterações morfológicas no sistema digestivo de 93 pacientes
infectados pelo vírus da imunodeficiência humana: um estudo de
autopsias
Envolvimento do sistema digestório em pacientes com síndrome
da imunodeficiência adquirida (AIDS) é frequente e muitas alterações
nesses pacientes são diagnosticadas apenas à autopsia. Há escassos
estudos de autopsia com análise detalhada desse sistema e apenas um
deles foi realizado no Brasil. Neste estudo avaliamos cada segmento
do sistema digestório em 93 autopsias consecutivas de indivíduos
infectados pelo vírus da imunodeficiência humana (HIV) e a importância
dessas lesões para o óbito. Desses, 90 (96,8%) pacientes apresentavam
AIDS. Revisamos prontuários médicos, relatórios de autopsias e cortes
histológicos da língua ao reto corados pela técnica de hematoxilinaeosina. Quando necessário, analisamos colorações especiais e imunohistoquímica para pesquisar infecções. Havia lesões no sistema digestório
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em 73 (78,5%) casos. As alterações mais comuns foram infecciosas:
candidíase (42%), citomegalovirose (29%), histoplasmose (11,8%),
toxoplasmose (9,7%) e infecção por micobactérias (9,7%). Neoplasias
malignas foram raras, presentes em quatro (4,3%) casos (dois sarcomas
de Kaposi, um adenocarcinoma gástrico e um carcinoma embrionário
metastático). Todos os segmentos apresentaram lesões: língua (48,6%),
esôfago (44,8%), estômago (44,7%), intestino grosso (43,2%) e intestino
delgado (28,9%). As lesões encontradas foram causa imediata do óbito
em cinco (5,4%) casos. Em outros 36 (38,7%) casos a doença básica era
sistêmica comprometendo, também, o sistema digestório.
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