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RAPID COMMUNICATION

Possible role of human cytomegalovirus in pouchitis after
proctocolectomy with ileal pouch-anal anastomosis
in patients with ulcerative colitis
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Abstract

AIM: To detect the presence of human cytomegalovirus
(HCMV) proteins and genes on the ileal pouch of
patients with ulcerative colitis who have undergone
proctocolectomy with ileal pouch-anal anastomosis
(IPAA).

METHODS: Immunohistochemistry, polymerase chain
reaction (PCR) and PCR sequencing methods were
utilized to test the presence of HCMV in pouch specimens
taken from 34 patients in 86 endoscopies.

RESULTS: HCMV genes and proteins were detected in
samples from 12 (35.2%) patients. The rate of detection
was significant in the endoscopies from patients
diagnosed with pouchitis (5 of 12, 41.6%), according to
the Japanese classification of pouchitis, in comparison
to patients with normal pouch (7 of 62, 11.2%; P =
0.021). In all patients with pouchitis in which the HCMV
was detected, it was the first episode of pouchitis. The
virus was not detected in previous biopsies taken in
normal endoscopies of these patients. During the follow-
up, HCMV was detected in one patient with recurrent
pouchitis and in 3 patients whose pouchitis episodes
improved but whose positive endoscopic findings
persisted.

CONCLUSION: HCMV can take part in the inflammatory
process of the pouch in some patients with ulcerative
colitis who have undergone proctocolectomy with IPAA.
© 2007 The WIG Press. All rights reserved.
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INTRODUCTION

Human cytomegalovirus (HCMV) is a ubiquitous, species-
specific beta-herpes virus that can establish lifelong latency
in the host after the primary infection. HCMV infection
is endemic within the human population, and its role as
a pathogen in the colon and ileum is still unclear. Early
studies suggested that HCMYV infection initiates some
cases of ulcerative colitis (UC)™? | plays a role in UC
exacerbation, causes self-limited colitis'”, and increases
the incidence of complications, emergency surgery or
death in patients with UC™*,

Pouchitis is a frequent complication in patients with
UC who have undergone colectomy with ileal pouch-
anal anastomosis (IPAA). The etiology of pouchitis is
still unknown, but several theories have been proposed,
such as genetic susceptibility, a possible novel third form
of inflammatory bowel disease (IBD) in the pouch,
recurrence of UC in the pouch, misdiagnosis of Crohn’s
disease, ischemic complication of surgery, fecal stasis, and
bacterial overgrowth. Recent studies have reported HCMV
infection as a cause of pouchitis in 3 immunocompetent
patients””, The diagnosis of this specific infectious agent
as a possible cause of pouchitis is crucial before initiating
immune modifier therapy, fecal diversion, or pouch
excision. We explored the presence of viral gene products
and proteins in the pouches of a series of patients who
have undergone proctocolectomy with IPAA.

MATERIALS AND METHODS

Patients
Enrolled in this study were 34 Japanese patients (17
females, 17 males) who underwent proctocolectomy
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with IPAA at the Department of General and Digestive
Surgery, Niigata University Hospital between 1990 and
2003. The patients’ age ranged from 24 to 68 years (mean
34.8 + 15.4 years). Oral and written informed consent was
obtained from each patient. The study protocol adhered to
the ethical guidelines of the 1975 Declaration of Helsinki
and was approved by the institution’ ethical committee.
We reviewed the clinical and endoscopic records of all
the enrolled patients. The patients had a history of UC
between 1 to 5 years and underwent the operation in two
or three steps. The diagnosis of pouchitis was based on
clinical and endoscopic criteria according to the modified
pouchitis disease activity index (mPDAT)™ and the Japanese
classification of pouchitis (JCP)!"". JCP defines pouchitis
as a condition with severe endoscopic findings, or with
two or more clinical symptoms and moderate endoscopic
findings. Eighty-six endoscopies were performed in 34
patients. Twenty-eight endoscopies were performed in
patients complaining of symptoms, 46 endoscopies were
carried out in routine controls after surgery, and 12 were
performed during pouchitis follow-up. Biopsies were
performed both in areas with pathological findings (edema,
granularity, friability, erythema, loss of vascular pattern,
mucous exudates, erosion or ulceration) and in areas with
mucosa of normal appearance.

Immunohistochemistry (IHC)

Immunostaining for HCMV was performed on paraffin-
embedded sections with a cocktail of two monoclonal
mouse antibodies against human cytomegalovirus (clone
CCH2 & DDGY, Dako Cytomation, CA, USA) at a
dilution of 1:100. All paraffin-embedded samples from
each patient were used for IHC. According to the company
specifications, antibody CCH2 reacts with an eatly nuclear
protein identical with non-structural DNA-binding protein
p52 (UL44), whereas antibody DDG9 reacts with an
immediate-eatly nuclear protein with a molecular weight of
about 76 kDa. For both antibodies, the reactivity persists
also at later stages during HCMYV infection where the
localization is less distinctly nuclear and appears to be in
the cytoplasm. Five-um thick sections were deparaffinized
and rehydrated using graded alcohol concentrations,
then the sections were digested with trypsin (Sigma
Chemicals, Germany) at 37C for 20 min. After
endogenous peroxidase was blocked by incubation with
30 mL/L hydrogen petroxide for 20 min, the sections wete
incubated overnight at 4°C with the cocktail of anti-human
cytomegalovirus antibodies. Control slides from the same
biopsy block were incubated with PBS without the primary
antibody. They were then incubated at room temperature
for 30 min with goat anti-mouse immunoglobulin
conjugated to a peroxidase-labeled amino-acid polymer,
Simple Stain Max PO (Nichirei Histofine, Tokyo, Japan).
The sections were reacted with diaminobenzidine in 50
mol/L Tris-HCL (pH 7.5) with 0.3% (vol/vol) hydrogen

peroxide for 5 min and counterstained with hematoxylin.

Polymerase chain reaction (PCR) and PCR sequencing

To confirm that our probe was specific for HCMV
nucleic acids, DNA samples were extracted from two
paraffin sections 20 um in size, and cut from the same
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biopsy specimens described above with a QIAamp
DNA minikit (Qiagen, Tokyo, Japan). From each
sample, 200 ng of DNA was amplified by PCR with the
primer 5-TGCAGTTTGGTCCCTTAAAG-3’ and 5’
-AAGAATCCTCACCTGGCTTA-3 from the HCMV
large structural phosphoprotein (UL32) and the primer
5 TCCAACACCCACAGTACCCGT-3’ and 5’-CGG
AAACGATGGTGTAGTTCG-3’ from the HCMV
glycoprotein B (UL55), using a method specific for UL32
gene!'! and UL55 gene''?. The amplified DNA products
wete visualized on 2% agarose gel (NuSieve GTG
agarose, FMC Bio Products, Rockland, USA) stained with
0.01% (vol/vol) ethidium bromide and visualized undet
ultraviolet light. The bands of UL32 gene were cut out
and the DNA was analyzed by automated sequencing
(ABI Prism 310 Diagnostics Systems, Applied Biosystems,
Tokyo, Japan). The HCMV sequence was confirmed by
NCBI Blast, and found to be identical to that of UL32.
To avoid potential PCR contamination, all preparations
were processed masked, no positive controls were used
in any PCR reactions and a separated room was used for
the preparation of the reaction mixture. The distilled
watet control gave negative results in each assay run, and
confirmed the efficiency of these preventive measures.
When THC and/or PCR were positive, the sample was
considered to be HCMV-positive, and when both of them
were negative, the sample was considered to be HCMV-
negative.

Statistical analysis

The results of HCMV detection are expressed in numbers
of patients and percentages. The results of the cumulative-
life steroid dose are given as means = SD. Statistical
significance was calculated with SPSS 13 (SPSS Inc.,
Chicago, 1L, USA) using Fisher’s exact test and Student’s
#test when appropriate, and the results were considered
significant at P < 0.05.

RESULTS

Twenty-eight endoscopies were performed in patients
complaining of symptoms and 46 endoscopies were
performed in routine controls at different time points
after surgery. Four hundred and seventy-three specimens
were evaluated, 103 from patients with pouchitis and
370 from patients with a normal pouch. We detected
HCMYV in samples from 12 endoscopies using IHC and
PCR. These endoscopies were performed because the
patients were complaining of symptoms (8 endoscopies)
or during routine controls after surgery (4 endoscopies).
Immunoreactivity was observed in the submucosal layer
with predominant nuclear staining of cells (Figure 1).
There were not any differences in the staining pattern
between the HCMV-positive patients with and without
pouchitis either using mPDAI or JCP. We performed PCR
for all samples, and amplified products from both genes
were detected in the same sample with positive IHC (Figure
2). No HCMV was detected in the distilled water control
that was run through the same PCR reaction.

HCMYV was significantly detected in endoscopies
of patients diagnosed with pouchitis (5 of 12, 41.6%)
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Figure 2 Agarose gel showing UL32 gene products (lanes 1-4, 5 and 6) and UL
55 gene products (lanes 8-12). W: Water; N: HCMV-negative patient.

compared to those with normal pouch (7 of 62, 11.2%;
P = 0.021, Table 1). According to mPDAI, HCMV was
more frequently detected in patients with pouchitis (3 of
11, 27.2%) than in those with normal pouch (9 of 63,
14.2%), but this result was not statistically significant. In all
patients with pouchitis in which the HCMV was detected
in endoscopy, it was the first episode of pouchitis. In
these patients HCMV was not detected in biopsies taken
in previous normal endoscopies. The odds ratio suggested
that the presence of HCMV was 5 times more frequent
in patients with episodes of pouchitis than in patients
without.

There was not correlation between the presence of
HCMYV and the duration of UC, the period of pouchitis,
the number of operations, the age, and the gender of the
patients. There was no significant difference between the
cumulative-life steroid dose and HCMV presence. The
mean of the cumulative-life steroid dose was 17152.5 mg
1+ 16999.0 mg in HCMV-negative patients, and 13347.8
mg * 12966.7 mg in HCMV-positive patients (P =
0.52). After the diagnosis of pouchitis, all patients began
treatment with oral metronidazole (500 mg/d). Duting the
follow-up, 2 patients diagnosed with pouchitis were lost
and one of them was HCMV-positive. In the samples from
12 endoscopies performed during follow-up, HCMV was
detected using IHC and PCR in 4 (4 of 10, 40%) patients.
One of these patients had recurrent pouchitis and 3
showed improvement of pouchitis episodes but persistent
positive endoscopic findings.

DISCUSSION

It has been suggested that HCMV plays a role in the
onset, exacerbation and complication of inflammatory

Figure 1 Immunohistochemical
staining for HCMV of biopsy
samples from ileoanal pouch. Cells
in the submucosa (arrows) show
strong nuclear staining. Original
magnification x 600.

HCMV positive HCMV negative P
mPDAI™
Pouchitis 3(27.2) 8(72.7) NS
No pouchitis 9(14.2) 54 (85.7)
jep
Pouchitis 5 (41.6) 7 (58.3) 0.021
No pouchitis 7 (11.2) 55 (88.7)

mPDALI modified pouchitis disease activity index; JCP: Japanese classification
of pouchitis, NS: not significant.

bowel disease (IBD)**""" However, the etiology of
pouchitis is still unknown and the role of HCMV as a
possible etiologic factor has not been studied yet. This
is the first report exploring the correlation between
HCMYV and pouchitis in a group of patients with UC
who underwent proctocolectomy with IPAA. There are
three possible causes for this association: (1) the virus is
a simple bystander in the inflammatory process of the
pouch, (2) the virus takes part in the inflammatory process
after reactivation and productive infection due to another
pathogen infection, (3) the virus induces the inflammatory
process after infection.

The differentiation of latently infected monocytes
into tissue macrophages, as occurs with intercurrent
infections, could lead to the productive infection and
dissemination of HCMYV in the digestive tract mucosa
of infected patients. No single identifiable causative
organism has been detected as the cause of pouchitis, but
the infiltration of neutrophils and the proven response

to antibacterial therapy suggest that pouchitis could have
[24-27

[19-23]

a bacterial cause”™". However, different facts suggest
that HCMYV is a real gastrointestinal pathogen and that it
can be partly related to the development of pouchitis in
some patients. HCMV is often detected in the absence
of other pathogens, and some UC complications have
been associated with the presence of HCMVP>,
Morteovet, colitis and pouchitis caused by HCMV infection
are known to respond to antiviral therapy™”'”, and
immediate-carly HCMV gene products enhance cytokine
production and cytokine gene expression”*”"! which
in vivo would lead to the pronounced inflammation in UC
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and pouchitis. Although the pathway of HCMV infection
and inflammation is still unclear, the increased production
of different cytokines and arachidonic acid, as well as
the increased activity of cyclooxygenase 2 after HCMV
infection™] could explain the inflammatory response
in IBD and pouchitis. In our study on a small series of
patients with pouchitis, we hypothesized that HCMV may
have played an important role in the etiology of pouchitis
in those cases. We detected by IHC an eatly protein and
an immediate-eatly protein present during an eatly stage
of viral infection. This result corresponds to the detection
by PCR of genes that appear eatly after infection and then
frequently decline to undetectable levels with the passage
of time". The presence of HCMV turned positive in
the episode of pouchitis. However, other factors such
as bacterial overgrowth and fecal hydrogen sulfide
production™ could also be implicated in the etiology of
pouchitis episode in patients with no detectable HCMV.

The true incidence of HCMV infection in pouchitis
as well as in IBD may be underestimated, as diagnostic
evaluation for HCMV is not pursued in many of these
patients. In our series, the patients did not receive antiviral
therapy and HCMV antigenemia was not measured
because a diagnosis of HCMV pouchitis was not sought
on the occasion of endoscopy. However, after the
antibacterial treatment, HCMV persisted in 4 patients with
positive endoscopic findings, confirming the possibility
of a possible role of HCMYV in the etiology of pouchitis
in those patients. Since multiple factors play a role in
pouchitis, the clinician must exclude HCMV infection as
the cause of pouchitis, especially in patients resistant to
treatment, before performing fecal diversion, or pouch
excision. Concomitant evaluation of the presence of
HCMYV may be a clinically significant component of the
successful treatment of pouchitis.

In conclusion, the presence of HCMV in pouchitis
could partly explain the inflammatory response in some
patients with UC who have undergone proctocolectomy
with IPAA. Therefore, prospective studies with a large
number of patients and an analysis of the correlation
between antigenemia of HCMV and immunobhistological
data are definitely needed to identify the specific role of
this virus.
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