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Varicella zoster gastritis in a bone marrow
transplant recipient

W G McCluggage, J D Fox, K E M Baillie, P V Coyle, F G C Jones, M D O'Hara

Abstract
A case is reported of a patient who had
previously undergone autologous bone
marrow transplantation for recurrent
Hodgkin's disease. The patient developed
a generalised vesicular skin eruption.
The clinical diagnosis was of disseminat-
ed shingles. Herpes viral particles were
identified within the vesicular fluid by
electron microscopy and using a specific
monoclonal antibody to varicella zoster
virus (VZV), positive immunofluores-
cence was detected in scrapings from the
base of a vesicle. Gastroscopy and biopsy
were performed because of severe
abdominal pain and vomiting. The histo-
logical features were of non-specific
active inflammation. Despite the histo-
logical absence of viral inclusions elec-
tron microscopy of the gastric biopsy
revealed the presence of intranuclear
herpes viral particles with a diameter of
90-100 nm. VZV specific DNA was
detected by the polymerase chain reac-
tion in the gastric biopsy extract. The
patient was treated with acyclovir and
made a full recovery.

( Clin Pathol 1994;47:1054-1056)

Department of
Pathology, Royal
Group of Hospitals,
Belfast
W G McCluggage
M D O'Hara
Department of
Haematology
K E M Baillie
F G C Jones
Regional Virus
Laboratory
P V Coyle
Department of
Medical Microbiology,
University College of
London Medical
School
J D Fox
Correspondence to:
DrW G McCluggage,
Departinent of Pathology,
Royal Victoria Hospital,
Grosvenor Road, Belfast
BT12 6BA

Accepted for publication
10 May 1994

Primary infection with varicella zoster virus
(VZV) gives rise to chickenpox, while reacti-
vation of the latent virus in previously infect-
ed subjects results in shingles. In developed
countries approximately 95% of healthy
adults have been exposed to VZV during
childhood. Infection with the virus is not an
uncommon complication in immunocompro-
mised patients, including those who have
undergone bone marrow transplantation.
Atkinson et all found that nearly 50% of mar-
row transplant recipients who survived at
least six months developed VZV infection.
The overall mortality rate was 8%, all with
pneumonia as the primary clinical manifesta-
tion. Infection in the immunocompromised
subject usually represents reactivation of
latent virus. We report the case of a bone
marrow transplant recipient with disseminat-
ed shingles who developed gastritis, a rarely
described complication ofVZV infection.

Case report
A 24 year old man presented in September
1984 with right cervical and axillary lympha-
denopathy and splenomegaly. A lymph node
was excised and the histological diagnosis was
of mixed cellularity Hodgkin's disease. Bone
marrow aspirate and trephine biopsy did not

show any evidence of Hodgkin's disease.
Clinically, the patient was stage IIIA. He
underwent a total of eight courses of com-
bined chemotherapy with chlorambucil, vin-
blastine, procarbazine, and prednisolone.
Remission was achieved after the fourth
course of treatment and he remained well
until January 1992, when he was diagnosed as
having left axillary, internal mammary, and
para-aortic lymphadenopathy. A further node
biopsy confirmed relapse of mixed cellularity
Hodgkin's disease. He underwent eight fur-
ther courses of the same combined chemo-
therapy regime. Again, remission was
achieved after four courses.

In May 1993 the patient underwent an
autologous bone marrow transplant because
of recurrent Hodgkin's disease. The post-
transplant course was largely uneventful. In
August 1993, however, he developed a wide-
spread, bilateral vesicular rash over much of
his head and trunk. He had had chickenpox
as a child and suffered one prior episode of
shingles in 1985. The clinical diagnosis was
of disseminated shingles. He was commenced
on acyclovir 500 mg intravenously thrice
daily.

Before the development of the skin rash,
the patient had developed crampy upper
abdominal pain with associated vomiting. An
oesophagogastroduodenoscopy (OGD) was
performed and revealed patchy gastritis
throughout the gastric body and antrum.
Multiple areas of superficial erosion were pre-
sent. The oesophagus and duodenum were
normal. Gastric biopsy specimens were taken
for histological examination. The abdominal
symptoms settled after treatment with acy-
clovir and the patient made a full recovery.

Methods
Vesicular fluid was prepared routinely for
electron microscopic examination and scrap-
ings from the base of a vesicle were stained
with an in-house VZV specific monoclonal
antibody using an indirect immunofluores-
cence technique.

Gastric biopsy specimens were embedded
in paraffin wax and sections stained with
haematoxylin and eosin, and Giemsa.
Immunohistochemistry was carried out using
a standard streptavidin-biotin peroxidase
technique with antibodies against herpes
simplex virus types 1 (HSV-1) and 2 (HSV-
2), cytomegalovirus (CMV), and VZV. A
portion of the paraffin wax embedded block
was dewaxed and prepared routinely for elec-
tron microscopy. Ultrathin sections were
stained with uranyl acetate and lead citrate.
The remAinder of the tissue was examined
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Figure 1 Active gastritis with polymorphs infiltrating
gastric glands.

Figure 2 (A) Myofibroblast containing intranuclear viral particles belonging to the
herpes group ( x 11 280). (B) Higher power showing intranuclear herpes viral particl
(x 39 800).

a' using the polymerase chain reaction (PCR).
fie The tissue block was dewaxed by being treat-
;* ed with two changes of xylene, washed in
%s;* absolute and then 75% ethanol solutions,

rinsed in sterile water, and 200 pl extraction
buffer containing 0 01 M TRIS (pH 8), 0 01
M EDTA, 0-01 M sodium chloride, 200
pg/ml proteinase K, and 0-5% sodium dode-
cyl sulphate (SDS). Protein digestion was
achieved by incubating the mixture at 37°C
for 24 hours; proteinase K was inactivated by
boiling the sample for 10 minutes. The sam-

'^ ple was then cooled on ice, spun at 15000 x
g for 10 minutes to pellet any residual undi-
gested material and 10-fold dilutions of the
supernatant were prepared for analysis by
PCR.

Viral DNA sequences were detected using
nested PCR. Oligonucleotide primers specific
for VZV, CMV, and HSV-1 were designed

q using available viral sequences and published
PCR data. The oligonucleotide primers used

f in the first round PCR reactions for amplifi-
cation of VZV gene 29 and CMV gene B
were adapted from those published previous-
ly.2 A second pair of primers for amplification
of first round VZV and CMV specific PCR
products have been designed and used for the
sensitive detection of these viral sequences in

°Y;^ clinical samples.3 Oligonucleotide primers
specific for HSV-1 gene D have been
described before.4

- PCR was carried out in a total volume of
50 pl with final concentrations of 1.5 mM
MgCl2, 50 mM KC1, 10 mM TRIS (pH 8&3),

3 g 1-25 mM dNTP, 1-25 units Ampli Taq DNA
[ polymerase (Perkin Elmer, Beaconsfield,
4t. England), and 100 ng of each primer, as

described previously.3 One microlitre of the
X diluted tissue extract was added and the mix-

ture overlaid with mineral oil. Samples were
subjected to denaturation for four minutes at
94°C followed by 35 cycles at 94°C for two
minutes (denaturation), 60°C (VZV and
HSV-1) or 58°C (CMV) for two minutes
(annealing), and 72°C for one minute (exten-
sion), with an additional seven minute exten-
sion in the last cycle. After completion of the
35 cycles, 1 ,ul of the first round product was
transferred to the nested PCR mixture con-
taining the internal primers. The second

\ round PCR reaction was carried out in a total
volume of 25 ,ul under the same conditions as
the first amplification, except that the primer
concentration was doubled and the initial
four minute denaturation cycle at 94°C was
omitted. The annealing temperature for all
three viruses was reduced to 50°C for the

. nested PCR reaction and 25 cycles were suffi-
cient for the detection of the second round

e products. Each nested PCR product (104111)
was subjected to electrophoresis on a 3%

t<*> agarose gel, stained with ethidium bromide,
visualised with ultraviolet light, and pho-
tographed.

Results
Electron microscopy of the vesicular fluid

Zes confirmed the presence of viral particles
belonging to the herpes group and positive
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immunofluorescence was obtained in the
scrapings from the vesicular base using the
VZV monoclonal antibody.
On histology, superficial mucosal erosion

and active gastritis with focal collections of
polymorphs infiltrating superficial gastric
glands were present (fig 1). Helicobacter
organisms were not found on sections stained
using haematoxylin and eosin or Giemsa.
Despite examination of multiple levels, intra-
nuclear inclusions were not seen. Immuno-
histochemical staining for HSV-1 and -2,
CMV and, VZV was negative.

Ultrastructural examination of the section
of dewaxed specimen prepared for electron
microscopy revealed occasional myofibro-
blastic cells, in which collections of viral cap-
sids, 90-100 nm in diameter, were observed
(fig 2). Some capsids contained a core of
electron dense material, presumably nucleic
acid. These features are characteristic of the
herpes group of viruses. Occasional viral cap-
sids were also present within the cell cyto-
plasm. On PCR, using the above method,
VZV, but not HSV-1 or CMV, specific DNA
was detected in the gastric biopsy extract.
The VZV specific DNA was detected down
to a 1 in 100 dilution of the tissue extract.

Discussion
The present case had chickenpox as a child,
one previous episode of shingles, and was
diagnosed as having disseminated shingles, an
uncommon occurrence in immunocompetent
but not in immunocompromised patients.5
Complications of chickenpox include pneu-
monia,' encephalitis,' hepatitis,6 thrombocy-
topenia, and bleeding disorders.7 Occasional
cases of abdominal pain and appendicitis
have been reported in children with chicken-
pox.8 These reports, however, have not ade-
quately shown that VZV was the cause of the
appendicitis. Indeed, there have been few
published reports of gastric or intestinal
involvement in which VZV infection has been
the cause. In 1971 Khilnani et a15 reported
necropsy findings in a 61 year old woman
with an 18 year history of polycythaemia
rubra vera. The patient had had VZV infec-
tion of the inframammary region of the chest
and numerous circular areas of ulceration
with a haemorrhagic base were identified
within the stomach at necropsy. Scattered
similar lesions were identified within the
small and large intestine. Histological exami-
nation disclosed inclusion bodies in epithelial
and inflammatory cells. Herpes virus parti-
cles, however, were not actually found within
the intestine and VZV was not conclusively
proved to be the cause of the gastric lesions.

In 1990 Sherman et a19 reported a fatal
case of varicella in a 38 year old steroid
dependent asthmatic man who developed a
generalised vesicular eruption following expo-
sure to a relative who had developed chicken-
pox. Necropsy revealed that the mucosal
surface of the small bowel was covered by
small, punctate haemorrhagic ulcerations.
Fluorescence staining of these lesions with a
fluorescein labelled monoclonal antibody

against VZV revealed the presence of virus.
The stomach and large bowel were histo-
logically normal. In both these reports there
was evidence of disseminated VZV infection
with involvement of skin, intestine, liver, and
lungs.5 9

Occasional cases of gastritis associated with
HSV have also been reported. In 1977
Sperling and Reed'0 reported the case of a 58
year old woman with multiple raised plaques
in the antrum of the stomach. Brush speci-
mens of gastric mucosa revealed cells with
"ground glass" nuclei and well formed
eosinophilic intranuclear inclusion bodies
surrounded by halos. These authors regarded
these changes as pathognomonic of HSV
infection; however, they did not reveal the
presence of virus by immunofluorescence or
electron microscopic examination. HSV
infection is, of course, well described in the
oesophagus.
VZV, CMV, and HSV particles cannot be

distinguished by electron microscopy.
However, in the present case VZV DNA was
detected in the gastric biopsy extract by PCR,
confirming that this virus, and not another
member of the herpes group of viruses, was
the cause of gastritis. The fact that VZV
could not be demonstrated in the gastric
biopsy using immunohistochemistry may be
explained by the relative insensitivity of
immunoperoxidase techniques compared
with PCR for detecting small numbers of
viral particles.

While most cases ofVZV infection follow a
benign course, it is the immunocompromised
patient who will suffer the highest morbidity
and mortality. Gastric involvement, although
rare, can occur. The histological findings may
be non-specific, as in the present case, and
the absence of demonstrable intranuclear
inclusions does not preclude the diagnosis.
Additional means of detection such as immu-
nohistochemistry or PCR may be required to
demonstrate the presence of viral particles.
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