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Diagnostic yield from colon biopsies in patients with inflammatory
bowel disease and suspected cytomegalovirus infection: is it worth it?
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Abstract

Background Patients with inflammatory bowel disease (IBD) are often immunosuppressed and
are at risk for reactivation of latent cytomegalovirus (CMV) infection. We examined the diagnostic
yield from colon biopsies in IBD patients with suspected CMV infection.
Methods Patients above 18 years of age who underwent testing for CMV on colon biopsies
between January 1st, 2012, and December 31st, 2015, were identified from a pathology data base.
A positive CMV result was included only if testing included both hematoxylin/eosin staining and
immunohistochemistry from two or more biopsy samples.
Results One hundred twenty-five patients met the inclusion criteria. Of these, 99 had a diagnosis of
IBD: 30 with Crohn’s disease, 63 with ulcerative colitis, and 6 with indeterminate colitis. As regards
treatment, 21.2% of the patients had biologic therapy alone, 13.1% received immunomodulators,
and 11.1% were treated with combined biologic and immunomodulator therapy within 3 months
of the colon biopsy. In addition, 32.3% of the patients were on steroids. Of the 99 IBD patients,
only 1 had biopsy-proven CMV colitis.
Conclusion The yield from colon biopsies with hematoxylin/eosin staining and
immunohistochemistry to test for CMV in IBD flare is very low. Further multicenter studies
with large numbers of patients are needed to compare all testing modalities in the same cohort of
patients. This may help identify which subgroup of IBD patients are likely to benefit from specific
modalities of CMV testing, with potential cost-saving implications.
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as a simple marker of inflammation of the gastrointestinal
tract, and considered it as an “innocent bystander” [2].
CMV is classified under the Herpes viridae family and has a
tropism for inflammatory tissue. After initial infection, it enters
a latent phase that lasts the lifetime of the host [3]. Patients with
IBD are often immunosuppressed. This is the result of multiple
factors, including malnutrition, immunosuppressive therapy
and impairment of immune function. As a result, IBD patients
are at risk for reactivation of latent CMV infection [4]. The first
case of ulcerative colitis (UC)-associated CMV infection was
reported in 1961 in a patient with viral cytoplasmic inclusions
on colon biopsies [5].
Various methods are used to detect CMV reactivation.
Quantitative whole-blood and plasma CMV polymerase chain
reaction (PCR), as well as histological analysis of colon biopsies
have shown a powerful correlation with reactivation [6,7].
They are often considered the gold standard [8]. The second
European evidence-based consensus on the prevention,
diagnosis and management of opportunistic infections in IBD
recommended the use of immunohistochemistry and tissue
PCR to detect the virus in immunomodulatory refractory
IBD patients [9]. Screening for CMV infection is not required
before starting immunomodulator therapy. In patients
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Introduction
Despite the known association between inflammatory
bowel disease (IBD) flare-up and cytomegalovirus (CMV)
reactivation, the extent of the clinical impact of this association
is still being debated [1]. Several studies and meta-analyses
have suggested a deleterious role of CMV reactivation in IBD
flare-up. On the other hand, other studies have described CMV
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with acute colitis unresponsive to steroids, CMV should be
excluded, preferably by tissue PCR or IHC, before therapy is
adjusted [9]. A viral load of >250 copies/mg has been shown to
be a predictor of steroid-resistant disease [10].
In this study, we evaluated the yield of CMV testing on
colon biopsies in a single tertiary care center with a large
cohort of IBD patients.

Patients and methods
We conducted a retrospective review of pathology reports
of colon biopsies tested for CMV between January 2012
and December 2015. A positive CMV test was included if
identification was based on both hematoxylin and eosin (H&E)
staining, and immunohistochemistry (IHC) from two or more
levels of a biopsy sample. Patients were identified by a search
of the anatomical pathology computer software Sunquest
CoPathPlus v4.1.1, using the terms CMV, cytomegalovirus,
colon, large intestine, large bowel, small intestine, small bowel,
positive cytopathic effect, colitis, UC, and Crohn’s disease.
All patients (IBD and non-IBD) aged over 18 years who had
CMV testing on colon biopsies during the study period were
included. Prisoners and pregnant patients were excluded from
the study. The medical records of patients who met the inclusion
criteria were reviewed. Clinical and demographic data were
collected, including age, sex, ethnicity and type of IBD. Additional
data were collected on IBD-related surgical complications, as well
as comorbidities including chronic kidney disease, liver cirrhosis
and human immunodeficiency virus infection.
Previous and current biologic therapy (vedolizumab, antitumor necrosis factor-α agents), immunomodulators, and steroid
use within three months of the biopsy was also documented.
The study was approved by the Institutional Review Board
of Allegheny Health Network.
Statistical analysis

Statistical analysis was performed using STATA version 14
software (STATA, College Station, TX). Categorical variables
are reported as number (percentage). Continuous variable are
reported as mean ± standard deviation. Relationship between
CMV positivity and categorical variables was analyzed using
Fisher’s exact test. Two-sided P-value of 0.05 was used to
determine statistical significance.

Results
A total of 125 patients who met the inclusion criteria
were tested for CMV on the basis of colon biopsies between
January 2012 and December 2015. Of these, 99 (79.2%) had
IBD. Thirty patients had Crohn’s disease, 63 patients had UC,
and 6 patients had indeterminate colitis. Table 1 summarizes
the characteristics of the IBD patients. The mean age was
41.9±15.7 years and 57% of the patients were male. Of these
99 IBD patients, 21 (21.2%) were treated with biologic therapy
alone, 13 (13.1%) were treated with immunomodulators alone,
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while 11 (11.1%) received combination therapy with biologics
and immunomodulators within 3 months of the colon biopsy.
Thirty-two patients (32.3%) were treated with steroids.
Only 1 of the 99 IBD patients (1.0%) had biopsy-proven
CMV colitis. Six of the total cohort of 125 patients (4.8%)
tested positive for CMV on colon biopsies. Of these 6 patients,
1 patient had UC as referenced above, 1 patient was postrenal transplant, 2 patients had hematological malignancies
(chronic lymphocytic lymphoma on high-dose steroids and
acute myeloid leukemia), 1 patient had graft versus host disease
(GVHD), and 1 patient had ischemic colitis.

Discussion
Current clinical practice in IBD includes testing for CMV
in acute flare and in IBD patients who are refractory to
Table 1 Characteristics of patients with IBD
Characteristic
IBD type
Crohn’s disease
Ulcerative colitis
Indeterminate

Total patients
n=99
30 (30.3%)
63 (63.6%)
6 (6.1%)

Mean age±SD (years)

41.9±15.7

Male

56 (56.6%)

Ethnicity
Caucasian
African American
Others
History of IBD-related surgery
Disease duration
Less than 5 years
5 to 10 years
More than 5 years
Comorbidities
Chronic kidney disease
Cirrhosis
HIV

82.9%
13.4%
3.7%
8 (8.1%)
52 (52.5%)
13 (13.1%)
34 (34.4%)
2 (2.1%)
2 (2.1%)
1 (1%)

Biologics within 3 months of biopsy
Anti-TNF-α
Vedolizumab

32 (32.3%)
30 (30.3%)
2 (2.1%)

Immunomodulator within 3 months of biopsy
Azathioprine/6-Mercaptopurine
Methotrexate

24 (24.2%)
22 (22.2%)
2 (2.1%)

Biologic therapy alone
Immunomodulator alone
Combination therapy: biologics with
immunomodulator (within preceding 3 months)
Steroid use within 3 months of biopsy
Intravenous steroids
Prednisone
Budesonide
CMV positive on biopsy

21 (21.2%)
13 (13.1%)
11(11.1%)
32 (32.3%)
5 (5.0%)
19 (19.2%)
8 (8.1%)
1 (1.0%)

IBD, inflammatory bowel disease; CMV, cytomegalovirus; TNF, tumor
necrosis factor; HIV, human immunodeficiency virus; SD, standard deviation
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treatment [9,11]. Histological diagnosis is considered the “gold
standard” for diagnosing end-organ disease in CMV infection
(Fig. 1). IHC with monoclonal antibodies directed against
CMV antigen increases the diagnostic yield of CMV compared
to routine H&E staining. The sensitivity of IHC for detecting
CMV infection is reported to be approximately 93%. PCR may
enhance the diagnostic yield, but the specificity of this test in
detecting active CMV infection is low [8].
There is significant discordance in yield among the various
methods for CMV testing during active flare in IBD patients.
In a previous study by Robiln et al, 42 patients hospitalized for
moderate to severe UC on intravenous steroids were tested for
CMV. IgG antibodies to CMV were present in 25 of 42 patients
(59.5%). CMV DNA at a threshold of 10 copies/mg was detected
in the inflamed tissue of 16 patients (38.0%). All the patients with
CMV DNA in inflamed tissue were seropositive for anti-CMV
IgG antibodies. None of these patients exhibited anti-CMV IgM
antibodies and none of them had positive histological markers
of CMV infection, tested by both H&E staining and IHC [10].
These results highlight the discordance in testing results and
support the notion that CMV may be an innocent bystander
in this setting. While it is tempting to infer that the addition
of other testing modalities may be helpful, the specificity of
PCR for detecting active infection is low as, highlighted by the
negative CMV IgM antibodies in the above study.
Our study had a few limitations. It was a retrospective
study from a single institution and our results may not be
widely generalizable. Only one patient with IBD had positive
CMV testing; thus, a subgroup analysis comparing type of
IBD and immunosuppressive therapy was not performed.
The low yield of CMV infection in our study population also
precluded accurate comparison of CMV infection in patients

with IBD versus those patients who did not have IBD. Another
limitation was that, although CMV testing was performed by
two methods from colon biopsy, it was not with CMV PCR
and did not evaluate CMV IgG/IgM antibody status. However,
as previously reported, the specificity of CMV PCR testing in
active infection is low.
Matsuoka et al noted in their study that CMV reactivation
in UC may resolve without antiviral treatment [2]. In their
A

B

C

D

Figure 1 (A) Low magnification (10×), hematoxylin & eosin stain,
showing fragments of severely ulcerated colon mucosa. The tissue
consists of a mixture of fibrinopurulent exudate and an inflammatory
infiltrate that includes lymphocytes, neutrophils, eosinophils
and plasma cells. (B) High magnification (40×) multiple cells,
showing enlarged nuclei with an intra-nuclear magenta inclusions.
(C, D) Immunohistochemical staining (10×, 40×) for cytomegalovirus
is positive on the intranuclear inclusions

Table 2 Clinical course of patients without inflammatory bowel disease found positive for cytomegalovirus (CMV)
Patient characteristics

Disease characteristics

Immunosuppression

Treatment of CMV

Outcome

86-year-old male with
septic shock due to
MRSA pneumonia

Developed rectal bleeding
and colonoscopy showed
ischemic colitis

None

IV ganciclovir transitioned
to valganciclovir via PEG
tube

CMV PCR improved
from 1300 IU/mL to
<600 IU/mL

74-year-old male with
one week of diarrhea

Status post-renal
transplant

Mycophenolate acid,
tacrolimus, prednisone

IV ganciclovir

Diarrhea resolved
after two-week course

74-year-old male with
two weeks of diarrhea

Chronic lymphocytic
lymphoma status
post 6 cycles of
FCR, and developed
hypogammaglobulinemia

Prednisone taper
and intravenous
immunoglobulin for
hypogammaglobulinemia

IV ganiciclovir

Diarrhea improved
after two-week course

54-year-old female

Acute myeloid leukemia

Not available–outside
hospital referral

Not available–outside
hospital referral

Not available–outside
hospital referral

51-year-old male with
chronic myelogenous
leukemia diagnosed
in 2010 status post
matched unrelated
donor and peripheral
blood stem cell

Post-transplantation
course was complicated
by GVHD and patient
presented with
abdominal pain. CMV
colitis was diagnosed
via colonoscopy with
biopsies

Budesonide, tacrolimus,
prednisone

14-day induction course
with IV ganciclovir, twice
a day, followed by 4-week
maintenance treatment
with daily IV ganciclovir,
followed by oral valcyte, to
be continued as long as he
is immunosuppressed

Doing better
but course now
complicated by
dermatological GVHD

MRSA, methicillin-resistant staphylococcus aureus; IV, intravenous; FCR, fludarabine, cyclophosphamide, rituximab; GVHD, graft versus host disease;
PCR, polymerase chain reaction; PEG, percutaneous endoscopic gastrostomy
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study, testing for CMV was performed in peripheral blood,
which is not diagnostic of colon CMV infection [10]. We do
not believe this phenomenon impacted the results noted in
our study. Furthermore, 37.5% of patients with gastrointestinal
CMV disease may not show inclusions on histology [12]. The
addition of IHC with monoclonal antibodies directed against
CMV immediate early antigen increases the diagnostic yield
for CMV compared to routine H&E staining [13,14].
Previous reports have indicated an association between
CMV infection and steroid use. In our study, 32 of the 99 IBD
patients were treated with some form of steroids. Of these, only
one patient tested positive for CMV.
Another recent report with a larger cohort of patients
(n=687), also showed that only 5.4% of patients were found to
be CMV positive [15]. Although the patient population in this
study was not limited to IBD patients, there was no specific
comparison amongst patients with IBD versus those who did
not have IBD. In our study, 5 of the 26 patients who did not have
IBD tested positive for CMV infection. One patient was postrenal transplant, 2 patients had hematological malignancies

Summary Box
What is already known:

• Despite the known association between inflammatory
bowel disease (IBD) flare-up and cytomegalovirus
(CMV) reactivation, the extent of the clinical impact
of this association is still being debated
• Current guidelines recommend the use of
immunohistochemistry and tissue CMV PCR to
detect the virus in immunosuppressed-refractory
IBD patients
• Previously, some studies have suggested a
deleterious role of CMV reactivation in IBD flareup. On the other hand, other reports have described
CMV as a simple marker of inflammation of the
gastrointestinal tract, considering it an “innocent
bystander”
What the new findings are:

• Our study suggests that the yield from testing
for CMV in IBD disease flare-up, based on colon
biopsies with hematoxylin/eosin staining and
immunohistochemistry, is low
• The utility of CMV testing is only helpful when
clinical suspicion is very high
• Further multicenter studies with large numbers of
patients are needed to compare CMV infection in
patients with IBD on different treatment regimens.
This may help identify which subgroup of IBD
patients are likely to benefit from CMV testing,
with potential cost-saving implications
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(chronic lymphocytic lymphoma on high-dose steroids and
acute myeloid leukemia), 1 patient had GVHD, and 1 patient
had ischemic colitis. Details of the characteristics and clinical
course of these patients are given in Table 2.
Our study suggests that the yield from testing for CMV in
patients with IBD disease flare-ups, based on colon biopsies
with H&E and IHC, is very low. Further multicenter studies
with large numbers of patients are needed to compare all
testing modalities in the same cohort of patients. This may help
identify which subgroup of IBD patients are likely to benefit
from specific modalities of CMV testing, with potential costsaving implications.
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