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All gastrointestinal tract biopsy specimens from 190 patients positive for HIV- 1 or with
AIDS were reviewed to assess the prevalence of cytomegalovirus (CMV) infection, morphology of
infected cells, and the associated histopathological features. Eighteen patients (10 (7 7%) of 129 HIV
antibody positive and eight (13a1%) of 61 with AIDS) had CMV identified in 35 biopsy specimens
from the following sites: oesophagus (n = 3); stomach (n = 6); small intestine (n = 4); colorectum
(n = 18) and perianal area (n = 4). Eleven patients had CMV alone as the potential cause of
symptoms and in seven there were coexistent pathogens or Kaposi's sarcoma. The appearance and
type of infected cells at different sites was highly variable. Immunocytochemical techniques and
electron microscopic examination were performed to confirm the presence of CMV antigen and
CMV virus particles and to exclude the possibility of an adenovirus producing similar cytopathic
changes.
It is important to recognise the different morphological forms of infected cells, and the use of
immunocytochemical techniques is recommended in patients at risk for CMV or in whom CMV
infection is suspected.
Cytomegalovirus (CMV) is a common infectious sensitivity, and to establish whether any of the cases
agent in patients infected with HIV- 1, in whom it may had pathological effects attributable to adenovirus,
cause retinitis, pnemonitis, cerebral infection and which was isolated from stool specimens in a small
gastrointestinal disease.'3 CMV may be found in the number.
gastrointestinal tract of symptomless patients,4 or it
may be associated with a wide variety ofinflammatory Patients and methods
processes.56 It has been estimated that the prevalence
of serious gastrointestinal CMV disease complicating The biopsy specimens of all HIV-1 antibody positive
AIDS is 2 2%' and that gastrointestinal tract distur- patients who had gastrointestinal biopsy performed
bance is the second commonest manifestation, after between 1982 and 1988 were reviewed for the presence
retinitis, of severe CMV infection. It is generally of cells showing features of CMV infection. Patients
accepted that when CMV inclusion cells are seen they with a diagnosis of AIDS according to the Centers for
indicate active virus production and that they are Disease Control revised criteria,9 in whom HIV testing
usually associated with pathological lesions."8 The had not been performed, were also reviewed. Cases
diagnosis of CMV as the potential cause of lesions with evidence of CMV were studied in detail and form
depends on the identification of infected cells or the basis of this report. CMV infection was diagnosed
culture of the virus from that site; until recently the by finding CMV inclusion cells. These were either of
former has relied on morphology alone.
the classic Cowdry A type or of the types described
This study was performed to assess the importance below. The "gold standard" for diagnosis was the
of CMV in a consecutive series of 190 patients finding of these cells or positive staining by immunoseropositive for HIV-l with gastrointestinal symp- cytochemical techniques.
toms which required endoscopic investigation and
Immunocytochemical techniques were performed
biopsy. It was also performed to describe in detail the on all cases for which additional material was availSUMMARY

appearances and location of infected cells, to increase
awareness of atypical cells, and so improve diagnostic
Accepted for publication 25 May 1989

able. Paraffin wax sections were dewaxed and treated
with trypsin for 12 minutes. The primary antibody was
a mouse monoclonal (Dako M757) used at a dilution
of 1/30 and incubated for two hours at room
temperature in a humidified chamber. After washing,
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Table 1 Clinical and biopsy details of cases positivefor CMV

Biopsy site (No positive/total No of biopsies)
Case No

Clinical presentation

0

I
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

HIV dysphagia and malabsorption
HIV dysphagia, ulcerated oesophagus
AIDS, diarrhoca and vomiting, oesophageal ulcer
AIDS ? Kaposi's sarcoma
AIDS, dyspepsia, Kaposi's sarcoma at endoscopy
AIDS 3/12 abdominal pain with diarrhoea
HIV 2/12 watery diarrhoea, ? ulcerative colitis
AIDS 1/52 diarrhoea and colitis
HIV/ARC 1/52 dysphagia, diarrhoea
HIV 4/12 diarrhoea
HIV 6/12 diarrhoea/blood, ulcer 10 cm
HIV 1/12 colitic symptoms
AIDS, diarrhoea, abdominal pain, fever
HIV 2/12 diarrhoea and colitis
AIDS 12/12 bowel symptoms, colitis
AIDS ? perianal herpes
HIV chronic anal fissure
HIV chronic fissure and anal warts
Totals

1/1
1/1
1/2

0/1

S

1/1
1/1
1/1
1/1

2/2

Si

1/1
1/1

1/1
1/1
0/2
0/1

3/5

6/6

4/7

CR

A

1/3

3/4
5/8
1/1
1/1
1/1
2/2
1/2
1/1
1/1
1/5
0/3
0/2
18/34

1/1
1/1
2/2
4/4

35 positive results from 56 biopsy specimens

0 = oesophagus, S = stomach, SI = small intestine, CR = colorectal, A = anal, ARC = aids related complex.

biotinylated rabbit anti-mouse was applied for 30
minutes at a dilution of 1/500. Avidin-biotin complex
(1 jml each in 125 pml) was applied for 30 minutes,
then washed, and developed with diaminobenzidine.
Biopsy specimens from HIV antibody positive
patients without evidence of CMV and histologically
normal biopsy specimens from HIV antibody negative
cases were used as controls.
Electron microscopy was performed in selected
cases where adenovirus had been isolated from stool
samples. Paraffin wax sections were lifted using a
method described previously.'" Viral particles were
then measured using a sizing grid and compared with
known cases of adenovirus and CMV infection using a
Phillips EM 300 transmission electron microscope.
Results
One hundred and ninety patients underwent a total of
361 gastrointestinal biopsies: oesophageal (n = 18),
gastric (n = 53), small intestinal (n = 69), colorectal
(n = 208) and anal (n = 13). Eighteen (9 6%) of the
patients had CMV cells in 35 biopsy specimens:
oesophagus (n = 3), stomach (n = 6), small intestine
(n = 4), colorectal (n = 18) and anus (n = 4). An
additional 21 biopsy specimens from nine of these 18
cases were negative for CMV: oesophagus (n = 2),
small intestine (n = 3) and colorectal (n = 16).
Clinical presentation, duration of symptoms, and
clinical stage of HIV infection are shown in table 1. Of
the 190 patients, 61 were diagnosed as having AIDS
before their first biopsy and 129 were HIV antibody
positive but negative for AIDS. CMV infection is
therefore more common in AIDS-eight of 61

(13 1%) than in HIV infection alone-10 of 129
(7 7%).
Location and semiquantitative analysis of the
number of CMV infected cells, together with
associated histological features and other infections or
tumours are given in table 2. Table I shows that 10 of
the patients were diagnosed as having AIDS as a result
of the biopsy findings. Table 2 shows that in six
patients there was another concomitant infectious
agent or Kaposi's sarcoma-cryptosporidiosis in four
and Kaposi's sarcoma in four. In two of these,
cryptosporidia and Kaposi's sarcoma were present
and in one case with cryptosporidia, Campylobacterlike organisms were present in the stomach with
associated active chronic gastritis. Spirochaetes were
found on the colonic surface epithelium in two cases
but they are of uncertain pathogenic importance."
Perianal herpes simplex virus could explain the
symptoms of proctitis in one additional patient.
In total, 11 ofthe patients had CMV infection of the
gastrointestinal tract as the only identifiable potential
cause of their symptoms.
LOCATION AND APPEARANCE OF CMV CELLS

Infected cells were never found in the epithelium of the
oesophagus but were found in endothelial cells,
pericytes, and inflammatory cells (probably
macrophages) in and adjacent to the areas of
ulceration. Ulceration and pronounced inflammatory
changes were the usual finding in the oesophagus.
Immunocytochemistry was particularly helpful in
differentiating CMV infected cells from other cells,
especially swollen endothelial cells, in inflammatory
slough.

Location of CM V cells

Case Biopsy
No site
I

2

3

Oesophagus
Small intestine
Oesophagus
Stomach
Small intestine
Oesophagus (I)
Stomach

EPI
-

Histological and
otherfindings

+++

+

ND

+++

+

ND

-

+++
++
++
+++

+
+
+
+

ND
ND
ND
ND

Ulceration, acute and chronic
inflammation
Ulceration, acute and chronic
inflammation
Chronic inflammation
Mild chronic inflammation
Ulcer a/c inflammation
Chronic inflammation, Kaposi's

+

+

ND

ND

-

_

+++
+++

+
+

ND
ND

-

++
++

+
+

ND

-

++

+

ND

+

+++

+

+

+

-

+

_
-

+

CMV

(lung)

+
+

-

+

+
+

-

-

+

+
+

+
+

-

Electron
microscopy Virology

PERI LP/M MUS TOT

No CMV cells
-

IPX

END

-

CMV

(lung)

sarcoma

Colorectum (1)
4

5
6

Stomach
Small intestine

Oesophagus
Stomach
Small intestine

-

+

+
+

No CMV cells

CMV

+
-

+

-

+

+

(lung)
-

sarcoma

+

7

Colorectum (3)

-

+

+

Colorectum (5)

+(1)

+

+

+

a/c inflammation, glands
dilated, crypt abscess
Cryptosporidia
Chronic inflammation with few
disrupted gastric glands.
Kaposi's sarcoma both sites
Mild chronic inflammation
adjacent to Kaposi's sarcoma
Cryptosporidia + Kaposi's

+

Cryptosporidia, severe oedema
of small intestine, a/c
inflammation in all areas with
crypt abscess
Adenovirus Mild oedema, chronic
inflammation, superficial
(st)
ulcer in one with epithelial
-

inclusion

8

Colorectum

9

Stomach (2)
Small intestine

No CMV cells

Colorectum

-

Colorectum

+

-

+

+

+

+

++

+

+

+

-

++

+

ND

_

_

++

+

+

+

-

Mild a/c inflammation into
submucosa, small thrombus
in

10
11
12

+
+

+

Colorectum (2)
Small intestine

++

ND

ND

-

++

+

ND

-

No CMV cells

-(I
Colorectum()

+

+
+

+
+++

+
+

ND
ND

+

-

-

+

+

ND

-

+

+

_

++

+

ND

-

-

Colorectum

-

+

14

Colorectum

-

15

Colorectum (I)

-

13

+

+

-

Colorectum

No CMV cells

Anus

-

+

+

+

+

++

ND

ND

-

17

Anus

+

+

+

+

-

++

ND

ND

-

18

Colorectum

No CMV cells

Anus (2)

-

-

-

-

+

ND

ND

16

+

laminia propria vessel

Adenovirus a/c gastritis, CLO
(st)
a/c inflammation into
subepithelial mucosa with
eosinophils.
Cryptosporidia + SP
Mild a/c inflammation into
muscularis mucosa
a/c inflammation with
eosinophils into muscularis
mucosa + SP
a/c inflammation
Crypt abscess
a/c inflammation with
eosinophils into submucosa
Chronic inflammation with few
dilated glands
Oedema, mild chronic
inflammation
Thrombosed vessel in
subepithelium inflammation
Chronic inflammation of
subepithelial area, epithelial
ulcer with HSV giant cells

Epithelial ulcer with a/c
inflammation
Subepithelial a/c inflammation.
Epithelial ulcer with
granulation tissue

In TOT column +
= scanty, < 5 cells/biopsy
+ + = moderate, > 5 cells/biopsy
+ + + = numerous, > 10 cells/biopsy
In the other columns + = presence but not quantity.
Numbers in parentheses indicate number of positive biopsy specimens.
Histological description refers to positive biopsies only.
Abbreviations used:
EPI = epithelial cells; END = endothelial cells; PERI = pericytes; LP/M = lamina propria cells/macrophages; TOT = semiquantitative number
of CMV cells; IPX = immunoperoxidase; MUS = muscle cells; a/c = acute and chronic; st = stool sample; SP = spirochaetosis;
CLO = Campylobacter-like organisms; HSV = herpes simplex.
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Table 2 Location of CMV cells and histologicalfeatures
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Typical CMV cell in lamina propria of small bowel. Cryptosporidia are also present on the surface.

Fig 2 Atypical CMV cells in the laminapropria.
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Fig 4 CMV infected endothelial cell in small lamina propria vessel.
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Fig 7 Anti-CMV antibody staining ofinfected gastric
epithelial cells showing strong nuclear and cytoplasmic

4.,
Fig 8 Positive staining of an endothelial cell which does not
show typical morphology of an infected cell.

staining.

In the stomach and small intestine classic inclusion
cells were often seen in large numbers in glandular
epithelial cells with relatively few in the lamina
propria. In this site, however, atypical infected cells
were often shown by immunocytochemical techniques. Associated inflammatory changes were
usually mild without mucosal ulceration or epithelial
cell necrosis.
In the colorectal biopsy specimens infected cells
were often few in number and only seen in one case in
the colonic epithelial cells in association with an area
of superficial ulceration. Endothelial cells, pericytes,
and lamina propria cells were the usual sites of
infection. Muscle cells were infected in eight cases and
often showed atypical morphology. Muscle cells were
not infected in specimens from the upper gastrointestinal tract and were only found in one of the
perianal biopsy specimens.
The morphological appearances of CMV infected
cells were variable. The classic owl's eye (Cowdry type
A) inclusions were seen (fig 1), but they were the
exception rather than the rule. More common were
slightly enlarged elongated cells with tapering cytoplasm and indistinct haematoxyphilic smudged nuclei
(figs 2 and 3). In some cases these were difficult to
distinguish from hypertrophied endothelial cells in
areas of inflammation. Intermediate forms were often
present showing large rounded nuclei but without the
halo around the intranuclear inclusion. These were
seen particularly in endothelial cells, pericytes, lamina
propria and muscle cells (figs 3, 4, and 5). Some of
these and the more typical cells also contained
cytoplasmic inclusions (fig 6), a feature which also
differentiates them from cells infected with
cytomegalovirus from those infected with adenovirus.3 ' These cytoplasmic inclusions may resemble
the bradyzoites of Toxoplasma gondii when nuclear

inclusions are not present. The latter, however, are
regular in size and contained within a well
demarcated cytoplasmic pseudocyst.3
The number of CMV infected cells was associated
with the severity ofdisease and in the more severe cases
response to treatment was greater in those with larger
numbers of CMV cells.
Immunocytochemical techniques showed positive
staining in all the cases tested. Both nuclear and
cytoplasmic staining were seen (fig 7), corresponding
to early and late and early antigen, respectively, which
the antibody recognises. Staining of intracytoplasmic
inclusions was often weak or absent. Immunocytochemistry was particularly useful in all sites for
identification of parts of infected cells where the
nucleus was not present in the section, and in identifying cells which would otherwise not be recognised as
infected from morphological detail alone (fig 8).
Electron microscopic examination confirmed the
presence of herpes type viral particles in the nucleus
and cytoplasm of infected cells. None was found to
have particles compatible with adenovirus, as defined
by sizing and ultrastructural morphology.
Measurement ofthe particles was in the range 135-142
nm (encapsulated) and 80-100 nm (unencapsulated)
with morphological features of CMV (fig 9).1° 12
more

Discussion

Cytomegalovirus is common in the general population, with evidence of infection in 10-30% of children
rising to 60-90% at 60 years.'3 In the homosexual
population nearly 100% have evidence of past infection and 15% have detectable CMV in the urine.'4

In HIV antibody positive patients the underlying
immune deficiency makes serological diagnosis of
active CMV infection unreliable.'5 Although CMV

J Clin Pathol: first published as 10.1136/jcp.42.10.1055 on 1 October 1989. Downloaded from http://jcp.bmj.com/ on January 9, 2023 by guest. Protected by
copyright.

1061

CMV infection in the gastrointestinal tracts ofpatients with AIDS or HIV-J

J Clin Pathol: first published as 10.1136/jcp.42.10.1055 on 1 October 1989. Downloaded from http://jcp.bmj.com/ on January 9, 2023 by guest. Protected by
copyright.

1062

Francis, Boylston, Roberts, Parkin, Pinching

Fig 9 Electron micrograph of infected gastric epithelial cell showing clusters of viral particles in the cytoplasm and less easily
seen in the nucleus. Inset shows detail of intracytoplasmic particles.

cultured from the blood or buffy coats indicates active
infection, because of its multisystem effects it cannot
be taken as direct evidence that CMV causes gastrointestinal symptoms. The diagnosis therefore rests on
identification of infected cells or positive culture in
tissue specimens from the affected site. Even then its
clinical importance may not be clear in the presence of
other pathogens.
Necropsy studies have shown that CMV may be one
of the most commonly underdiagnosed infections in
patients with AIDS during life.316 Now that effective
treatment against CMV is available' 17-20 it is even more
important that maximal diagnostic sensitivity is
achieved in specimens from these patients during
investigation. It is also important as one of the
principal diagnoses in the case definition of AIDS.9
Studies of enteric pathogens in AIDS have repeatedly
shown a wide range of potential causes, of which CMV
has been implicated in up to 58% of patients presenting with diarrhoea and other gastrointestinal tract
symptoms,' 21 but CMV seems to be a rare pathogen
in AIDS cases in Africa.2425

Reports of CMV in the gastrointestinal tract have
mainly been case reports or small series,20 235 few of
which have described the problems of recognition or
location of infected cells in detail.6 More recently
there have been several reports describing occult
infection using monoclonal antibodies3738 or in situ
hybridisation to detect infected cells.3"' These reports
show that immunocytochemistry is more sensitive
than ordinary staining methods at detecting infected
cells and indicates positive cells that would otherwise
not have been recognised. Although some series show
an even greater sensitivity with in situ hybridisation,
other groups do not. The use of the polymerase chain
reaction (PCR) is likely to enhance this method of
diagnosis.42 It is clear, however, that immunocytochemical positivity indicates active viral replication
whereas in situ hybridisation and PCR may merely
allow latent virus in tissue to be detected and positivity
would therefore not indicate active disease.
Our study emphasises the point that immunocytochemical techniques are more sensitive than ordinary
staining methods and also draws attention to the
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morphology ofcells that previously may not have been the patients was one of the main reasons for electron
regarded as infected with CMV. Semiquantitative microscopic examination. It has been suggested that
analysis indicates that this may be important in adenovirus might be a pathogen in enterocolitis,49
determining the likely response to treatment, but this but our study shows that the cytomegalic cells found in
needs full prospective evaluation. We have also these cases had the ultrastructural features of CMV,
described the wide range of cell types that may be not adenovirus, and this was confirmed by immunoinfected and that cell susceptibility seems to differ at cytochemical staining.
The clinical importance of finding CMV infected
different sites in the gastrointestinal tract. At all sites
endothelial lamina propria cells, including cells in the absence of morphologically abnormal cells
macrophages and pericytes, were often infected. The is not clear. In patients with active CMV infection
particularly interesting findings were the rarity of there is a phase of early antigen production with an
squamous epithelial cell infection and the common associated IgM antibody response,50 a phase of late
finding of infected muscle cells, which was mostly antigen production, and eventually a latent inactive
confined to the large bowel. It is perhaps not infection with CMV genomic material incorporated in
surprising that muscularis mucosa cells can be infected the host cell nucleus. The virus may then be reactivated
when it is known that pericytes are often infected and at a later stage or new infection may occur. It is
that they are considered to be modified smooth muscle generally accepted that active viral replication is
cells. More difficult to explain is the lack of infection of indicated if early and or late antigen can be shown in
squamous cells when we know that they are frequently the cell. As the antibody used detects both early and
infected by other herpes group viruses such as Epstein late antigen it is concluded that positivity is evidence of
Barr virus and herpes simplex virus and, indeed, may active viral infection and that CMV is the likely cause
be a preferential site for the replication of Epstein Barr of associated tissue damage and symptoms.
virus.343
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