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Use of electron microscopy in examination of
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Abstract
The stools and rectal biopsy specimens
of 44 patients with AIDS and diarrhoea
were examined by culture, light micro-
scopy, and electron microscopy. In 13
patients examination of rectal biopsy
material and faecal samples showed no

pathogen, but in two of these, micro-
sporidiosis was found by electron
microscopical examination of jejunal
biopsy specimens. This organism was

also identified electron microscopically
in one of the further five jejunal biopsy
samples taken from patients with a

known cause of diarrhoea. Blastocystis
hominis infection was identified electron
microscopically in six patients, all of
whom had cryptosporidiosis additionally
seen by light microscopy. Four of these
six patients remained well for long
periods, with only moderate diarrhoea,
and follow up showed no evidence of
blastocystis infection. In only four of 11
patients found to have cryptosporidium
in their stools at light microscopy were

organisms found at electron microscopy.
Viral inclusions were only identified at
electron microscopy in one of 10 patients
with an opportunistic viral infection seen
at light microscopy (cytomegalovirus
n = 7, herpes simplex virus n = 3). No
additional viral pathogens were detected
in either stools or rectal biopsy material
by electron microscopy.

It is concluded that routine electron
microscopic examination of stool
samples or rectal biopsy material taken
from patients with AIDS and diarrhoea
is unnecessary and does not increase the
yield of potential pathogens compared
with standard microbiological tech-
niques and histology.

In some patients with AIDS and diarrhoea,
no pathogenic organism can be detected in
stools or in rectal biopsy specimens.' The
pathogenesis of diarrhoea in such patients is
of considerable interest: possibilities include
infection of gut mucosal cells with the human
immunodeficiency virus (HIV),2 neuronal
damage in the gut wall,3 or thirdly, a pathogen
such as Microsporidium or a viral infection
undetected by standard microbiological tech-
niques (Abstract presented at the Fifth Inter-
national Conference on AIDS, Montreal,
1989).
The purpose of this paper was to determine

the value of electron microscopy in detecting

unsuspected pathogens in HIV antibody
positive patients with diarrhoea, particularly
those in whom no microbiological cause had
been found by routine methods.
The 44 patients in this study were all HIV

antibody positive by two different methods4
and had had diarrhoea (at least three liquid
stools every 24 hours) for longer than a

month. All belonged to group IV subclass A
or C according to the Centers for Disease
Control Classification System for AIDS.5
One hundred consecutive patients present-

ing between March and July 1989 were

screened for diarrhoea by microbiological
examination of stools and light microscopic
examination of rectal biopsy material. The first
35 of these patients (group I) were included in
this study whatever the results of the screen-

ing tests. Of the subsequent 65 patients, only
the nine (group II) in whom no potential
pathogen was uncovered by routine screening
were included.

All patients in this study had stool samples
and rectal biopsy specimens examined by
electron microscopy. It was not thought
ethical to perform jejunal, biopsies on all
patients, but they were examined by electron
microscopy in 18. These included the 13
patients (four from group I) who underwent
the procedure for diagnostic purposes as no

other pathogen had been uncovered, and a

further five patients (all with cytomegalovirus
infection) who had had a biopsy as part of
routine investigations for coincident upper
abdominal dyspepsia.

All faecal samples were cultured routinely
and examined for ova, cysts, and parasites.
They were stained by a modified Ziehl-
Neelsen method with concentration for
Cryptosporidium.6 The faeces were further
processed for mycobacterial species by
inoculation on to a Lowenstein-Jensen slope
and into Kirschner medium, and these were

examined weekly for 10 weeks.
Jejunal biopsy material was obtained by a

Watson capsule attached to the end of a flexi-
ble gastroscope and positioned beyond the
fourth part of the duodenum, under direct
vision.

Rectal biopsy samples were obtained from
at least two sites from all patients during rigid
sigmoidoscopy. The material was divided for
electron microscopic and light microscopic
examination.

Jejunal and rectal biopsy specimens were

fixed in 15% unbuffered formol saline and
processed using a routine paraffin wax system
with vacuum impregnation. Sections were cut
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Table I Final cause of diarrhoea in 44 patients

Final diagnosis (n =) Bacteriology Histology Electron microscopy

Cryptosporidium (7) 7 3
} rpoprdu seen in 4

Cryptosporidium (4) and cytomegalovirus 4 4 J

Cytomegalovirus (2) - 3 No CMV seen
Herpes simplex virus (2) - 2 1
Mycobacterium avium intracellulare (1) 1 1 1
Candida (1) 1 1 1
Non-Hodgkin's lymphoma (2) - 2 2 Preneoplastic changes
Bacterial infection (5) 1 Campylobacter(4Salmonella species _ 3 Bacterial infection
Giardia lamblia (6) 4 4 1
Microsporidia (2) - - 2 on jejunal biopsy
Microsporidia + CMV (1) - 1 CMV 1 on jejunal biopsy
No pathogen ( 11)

at 5 gIm, with at least three levels being taken.
Haematoxylin and eosin and Ziehl-Neelsen
stains were performed routinely.
Cytomegalovirus (CMV) inclusion bodies
were sought in all sections and confirmed
using immunoperoxidase techniques suitable
for paraffin wax sections.7

Severe inflammation was defined as a pro-
nounced inflammatory infiltration in the lamina
propria.

Electron microscopy was carried out on
specimens fixed in glutaraldehyde (faecal
material was embedded in 2% agar),
post-fixed in osmium tetroxide, and after
dehydration and embedding in Araldite,
stained with lead citrate and uranyl acetate.

Results
In the whole series of 44 patients, electron
microscopic screening yielded only nine
additional pathogens. In six patients Blasto-

cystis hominis infection was found in stool
samples together with cryptosporidiosis, and in
three patients microsporidial infection of
jejunal biopsy material was uncovered, which
was in addition to cytomegalovirus colitis in
one case (table 1).
Two potential pathogens (microsporidial

infection in both cases) were uncovered by
electron microscopy in the 13 patients in whom
no pathogen was found by routine
microbiological screening of stools or light
microscopic examination of rectal histological
sections.

MICROBIOLOGY
Microbiological examination of the stools was
the single most useful investigation thati iden-
tified all the cases of cryptosporidial infection
(n = 1 1) and four of the six cases of giardiasis.
Two other opportunistic pathogens presumed
to have caused the diarrhoea (Candida and
Mycobacterium avium intracellulare [MAI])

Figure 1 Blastocystis
hominis organism identified
in stools ofpatients by
electron microscopy.
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Table 2 Clinicalfeatures of 11 patients with cryptosporidiosis; six with blastocystis
infection in addition

Electron microscopy Weight Volume of Total CD4
Case loss at diarrhoea cells Survival
No B hominis Cryptosp* presentation (kg) ml/24 h x 109/l (months)

1 + - 5 2500 20 5t
2 + - 15 1000 250 17
3 + - 3 800 200 18
4 + - 2 500 200 18
5 + - 2 500 150 18
6 + + 5 1000 30 9t
7 - + 8 2500 20 3t
8 - + 5 1500 45 12
9 - + 12 2000 20 9t
10 - 10 1500 30 7
11 - - 3 500 30 18

*All these patients had cryptosporidiosis identified by light microscopical examination of stool
samples.
tDeath.

and five non-opportunistic pathogens (Salmon-
ella and Campylobacter species) were identified
by stool culture (table 1).

LIGHT MICROSCOPICAL EXAMINATION OF RECTAL
BIOPSY SPECIMENS
Light microscopical examination of rectal
biopsy specimens was ofmost value in identify-
ing opportunistic viral infection and confirming
the diagnosis of tumour in two patients. Viral
colitis was diagnosed in nine patients;
cytomegalovirus (CMV) inclusions were seen
in seven (four of whom also had crypto-
sporidium infection), and herpes simplex
inclusions were identified in two.

Light microscopical examination failed to
detect evidence of cryptosporidium in four of
the 11 patients where this organism was iden-
tified in the stools, and did not discover any
other patients with this infection.

Severe non-specific rectal inflammation was
always present with viral colitis and bac-

Figure 2 Three
Microsporidian meronts at
an early stage of
development lying beneath
the duodenal microvilli of
a patient with AIDS.

teriological infection but was absent from those
with cryptosporidiosis, microsporidiosis, or no
identified pathogen.

ELECTRON MICROSCOPICAL EXAMINATION
Electron microscopical examination of stools,
rectal, or jejunal biopsy material showed B
hominis infection in the stools of six patients (fig
1). In all of these cryptosporidium had
previously been identified by standard tech-
niques and by electron microscopy in one. Four
of these six patients remained relatively well
despite lack of specific treatment and two died
of overwhelming cryptosporidial infection
(table 2). The organism could no longer be
identified in the stools of three of the four
surviving patients between three and six
months later. The fourth patient was lost
to follow up. There was no tendency for
patients with blastocystis in addition to
cryptosporidium to have more severe clinical
manifestations (table 2).

Microsporidial infection was diagnosed by
electron microscopical examination of jejunal
biopsy samples in three patients (fig 2) and in
two was the only potential pathogen. All three
patients had stool volumes in excess of 1 1/day
and one died within two weeks of diagnosis; the
other has been lost to follow up. The third
remains seriously ill with CMV colitis.

In the two cases of lymphoma diagnosed by
light microscopy bizarre nuclei in the lamina
propria and excessive lipids in the mito-
chondria suggested neoplastic change.

Electron microscopical examination of rectal
biopsy material did not diagnose any additional
patients with cryptosporidial infection. In only
four of the 11 patients diagnosed by light
microscopy was there electron microscopical
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evidence of infection on rectal biopsy in three
and in faecal material in one.

No viral pathogens were found in the faecal
samples of the 44 patients. Viral inclusions
were only seen in the rectal biopsy specimen in
one patient who was known to have herpes
simplex colitis.

Discussion
The range of causes of diarrhoea in these 44
HIV positive patients is similar to that of other
published studies.' Unfortunately, the addition
of electron microscopy of stool samples and
rectal biopsy material to standard investigation
only yielded one pathogen of dubious clinical
importance-B hominis. Electron microscopic
examination of a small number of jejunal
biopsy samples, however, did show microsp-
oridial infection in three patients.

Blastocystis hominis can be identified readily
by light microscopical examination of stool
samples when Field's stain is used.8 This has
not been done routinely in our laboratory, but
the high prevalence of blastocystis infection
uncovered indicates the need to reconsider this
policy. Field's stain was not used in this study
as blastocystis infection was only discovered
when all the stool samples were examined by
electron microscopy in one batch. B hominis
carriage was confined to those patients who had
cryptosporidial infection. The presence of B
hominis in these patients was of dubious
pathogenic importance. The patients did not
have a more severe clinical course than those
with cryptosporidiosis alone. None received
specific treatment, and three of the four surviv-
ing patients had no evidence of blastocystis
infection at follow up, but had cryptosp-
oridium as a cause for continuing diarrhoea.
Blastocystis carriage in diarrhoea has been
associated with a high mortality in some
studies, but not in others where the diarrhoea
resolved promptly with appropriate
antimicrobial treatment.9 l0
The only pathogen detected in this study by

electron microscopy which could not have been
discovered by routinely available techniques
was microsporidium, although it has recently
been suggested that even this organism may be
visualised using thin plastic (resin) sections of
jejunal biopsy specimens examined at electron
microscopy. There is no positive proof that
microsporidial infection produces diarrhoea,
but it has only been found so far in symp-
tomatic HIV positive patients in whom there
are associated abnormalities of villus architec-
ture which may produce diarrhoea. Further-
more, it seems to be particularly common in
patients in whom no other cause for diarrhoea
can be found. Thus although it was only seen in
one of 100 jejunal biopsy specimens taken from
HIV positive patients with a variety of known
causes for diarrhoea," it was found in 30% of a
group of patients from New York in whom
other causes for diarrhoea had been excluded
(Abstract presented at the Fifth International
Conference on AIDS, Montreal, 1989).
The lack of detection of additional viral

pathogens in faecal material from our patients
agrees with previous observations that viruses
usually identified by electron microscopy, such
as rotavirus, have not been seen in HIV positive

patients as a cause of diarrhoea (Abstract
presented at the Fifth International AIDS
Conference, Montreal, 1989).12 Other studies
using immune electron microscopy techniques
have shown entero viruses in up to 9% ofHIV
positive patients with AIDS, but this was not
more common in patients who had diarrhoea.'3
The optimal sequence of investigations for

diarrhoea in HIV positive patients is gradually
becoming clear. We have previously shown
that the sensitivity of microbiological examina-
tion of stools and histological examination of
rectal biopsy specimens combined is in excess
of90%, with a high positive predictive value.'4
This confirms the findings of French studies'5
which showed that the single most useful test
was stool examination followed by micro-
biological examination of fluid obtained during
duodenal aspiration and that the sensitivity for
detection of cytomegalovirus infection was
improved by examination of rectal biopsy
specimens. We believe that duodenal intuba-
tion is a relatively uncomfortable technique
and should be reserved for patients in whom no
pathogen is uncovered by routine
microbiological examination of stools or histo-
logical examination of rectal biopsy specimens.
If other studies confirm the high prevalence of
microsporidiosis in patients in whom no other
pathogen is found, examination of jejunal
biopsy material would also become an impor-
tant investigation. It would be helpful to ascer-
tain whether duodenal pinch biopsy
specimens, which are much easier to obtain,
also provide evidence of this infection, and
whether examination by light microscopy can
be a sensitive technique for detection.
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