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Abstract 
 
Background Human cytomegalovirus (HCMV) reactivation is one of the most risks that occur in 

immunosuppressed patients. The association and role of CMV and inflammatory bowel disease 
(IBD) exacerbation is still controversy. 

Objective To investigate the rate of occurrence and role of HCMV in patients with IBD including demographic 
and clinical features. 

Methods A cross sectional study involved sixty-five (65) IBD patients whom divided into 9 Crohn’s disease 
patients and 56 ulcerative colitis patients. The detection of local CMV reactivation (colon) was 
based on the presence of early and immediately early antigens (nonstructural proteins). The 
positive results for HCMV reactivation was considered according on Immunohistochemistry (IHC) 
and/or serological enzyme linked immunosorbent assay (ELISA) results. 

Results Among the 65 eligible IBD patients, nine patients (13.85%) gave positive result for IHC, compared to 
56 patients (86.15%) with negative result. On the other hand, only two patients (3.08%) had a 
positive result for anti-HCMV IgM antibody, while almost all patients (except one) were positive for 
anti-HCMV IgG antibody. There was a significant difference between positive HCMV and patients 
with long duration of IBD and non-response to treatment. 

Conclusion IBD and its treatment may put those patients at risk of HCMV reactivation. Colonic active CMV was 
detected particularly in sever UC patients and significantly in patients with disease duration above 
5 years and not response to treatment based on IHC technique for IE and E HCMV proteins 
detection. 
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Introduction 
nflammatory bowel diseases (IBDs), which 
include ulcerative colitis (UC) and Crohn’s 
disease (CD), consist of chronic relapsing 

and nonspecific inflammatory diseases of 
unknown etiology that affect the digestive tract 
(1). Multimodal approach of 
immunosuppressive treatment 
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(immunomodulators and biological agents) 
that used to minimize symptoms and prevent 
complications have suppressed the immunity in 
these patients which increase their risk of 
opportunistic infections (2-4). Human 
cytomegalovirus (HCMV) is considered as one 
of the most common viral gastrointestinal 
pathogens in IBD patients (5). Cytomegalovirus 
(CMV) belongs to the Herpesviridae family and 
represents as a common viral infection in 
humans, with infection level ranging from 40% 
in the developed countries to 100% in 
developing countries (6). After primary 
infection, this virus is known to maintaining a 
persistent, long-life infection of the host, often 
as a latent form that can be found in different 
cell types (7). 
HCMV infection is of particular interest in IBD 
that combine inflammation in the colon and 
the long-term maintenance of 
immunosuppressive therapy; both of which can 
reactivate latent CMV (8). In the 
immunosuppressed patient with IBD, the 
clinical symptoms can mimic an acute 
exacerbation, and it is important to 
differentiate CMV colitis from an IBD flare-up 
because untreated CMV infection in these 
patients can lead to fulminant colitis, requiring 
colectomy or resulting in death (10). 
Several studies have established an association 
between severe steroid-refractory IBD and 
CMV infection (11,12); however, international 
guidelines from both the American College of 
Gastroenterology (ACG) and The European 
Crohn’s and Colitis Organization (ECCO), which 
recommend as the CMV colitis should be 
excluded in patients with acute steroid 
resistance before increasing treatment dosage 
(13,14). 
HCMV infection can be detected in both serum 
and tissue according to detection method. 
However, serum anti-CMV IgG antibodies have 
high specificity and sensitivity for latent 
infection, and IgM antibodies for acute 
infection or reactivation of CMV infection with 
viremia, but this does not correlate with active 
CMV colitis (15). 

ECCO recommended tissue polymerase chain 
reaction (PCR) or histopathology combined 
with immunohistochemistry (IHC), using 
monoclonal antibodies against CMV immediate 
early antigen) are highly specific and sensitive 
for diagnosing CMV colitis in IBD (13). 
There are several studies about the incidence 
of CMV in different parts of Iraq, Al-Obaidi in 
2008 (16) studied about 32 patients with 
colorectal adenocarcinoma and 8 with 
colorectal hyperplastic polyps. Normal tissues 
of tumor margin were considered as control. 
IHC staining technique used to detect HCMV 
early antigens in a tissue by using specific 
monoclonal antibodies. CMV early Ag was 
detected in 5 (15.6%) out of 32 colorectal 
adenocarcinoma, while the other 8 patients 
with colorectal hyperplastic polyps and control 
were negative for the virus. Another study was 
reported by Shamran et al. in 2015 (17) was 
detect CMV Ags in glioma patients by using 
different monoclonal antibodies against 
different virus Ags, this study showed about 33 
(91.67%), 28 (77.78%) and 26 (72.22%) out of 
36 glioma samples were positive for EI-72, 
pp65 and late antigen respectively. In the 
recent study by Al-Toban et al. in 2018 (18) a 
sixty-one patients with acute leukemia. Forty-
eight of them evaluated while induction 
chemotherapy (group I), while 13 post 
allogeneic stem cell transplantation patients, 
and 30 apparently healthy individuals as 
(control group). In this study, real-time PCR 
used to detect and quantitatively CMV DNA 
and about 12 (25%) out of 48 patients in group 
I, two (15.4%) out of the 13 patients in group II, 
and 2 (6.7%) out of 30 in the control group had 
positive cytomegalovirus viremia. 
The aims of this study were to explore the 
association of HCMV infection in patients with 
IBD and to review the correlation of CMV 
infection with various demographic, 
therapeutic and clinical features in IBD 
patients. 
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Methods 
Patients 
This cross-sectional study involved sixty-five 
(65) inflammatory bowel disease patients 
whom divided into 9 CD patients and 56 UC 
patients. Informed consent was obtained from 
each patient. All patients were recruited from 
one hospital in Baghdad: The Gastroenterology 
and Hepatology Teaching 
Hospital/Colonoscopy Unit in the period from 
September, 2017 to September, 2018. 
Diagnosis of UC and CD was based on the 
presence of clinical, endoscopic, radiologic and 
histologic features to classify those IBD 
patients according to histopathologists’ 
reports. The local Institutional Review Board 
(IRB) had ethically approved this study. All data 
were collected on patients using case note 
review and a questionnaire sheet that include 
patient demographics, age at IBD symptom 
onset, history, diagnosis (sign and symptoms, 
endoscopical and histopathological finding), 
medications and about other diseases. In 
addition to that CD activity index and partial 
myoscore used for CD and UC respectively, to 
evaluate the severity of diseases. 
 
Samples collection 
Tissue biopsies were collected during 
endoscopy of patients for histopathological 
examination to confirm all baseline data 
needed for this study and to obtain a tissue 
section slides for IHC technique. Also, blood 
samples were collected from each patient for 
serum preparation that used for detection of 
anti-HCMV IgM and IgG antibodies by enzyme 
linked immunosorbent assay (ELISA) technique. 
 
Histopathology 
Formalin fixed paraffin embedded blocks were 
cut into sections (5 μm thickness) used to 
prepare slides for Hematoxylin and Eosin 
staining to demonstrate typical CMV inclusions. 
Furthermore, two other slides were performed 
for IHC with two specific monoclonal Mouse 
Anti-Cytomegalovirus Clones (CCH2 and DDG9) 
to detect of early and immediate early antigens 
of HCMV respectively to increase the 
diagnostic yield of histopathology. Sections on 

positively charged slides were placed vertically 
in hot air oven at 65°C overnight. Two antigen 
retrieval steps done by used Trypsin as 
enzymatic and high pH solution (Dako) for heat 
protocol. A diluted primary antibody (1:50) was 
placed onto the tissue section and incubated 
for 60 minutes at room temperature in humid 
chamber, followed by the appropriate 
detection kit Dako anti–mouse HRP). Sections 
were analyzed via conventional light 
microscopy. The immunostained slides were 
evaluated for the presence of nuclear staining 
for the HCMV early antigen, sometimes 
accompanied by cytoplasmic staining. 
 
Serology 
An indirect ELISA were used to detect anti-CMV 
IgM and IgG antibodies in all patients' serum by 
using a commercially available kit (Forsight, 
USA). The positive and negative controls 
provided with the kit. 
 
Statistical analysis  
The statistical analysis of this study performed 
with (SPSS) 20.0 and Microsoft Excel 2010. 
Categorical data formulated as count and 
percentage. Chi-square test was used to 
describe the association between positive CMV 
with demographic and clinical data. 
Alternatively, kappa test was used to describe 
the agreement between diagnostic tests. The 
lower level of accepted statistically significant 
difference is below 0.05. 
 
Results 
Sixty-five patients diagnosed with active IBD 
(56 with UC and 9 with CD) were enrolled in 
this cross-sectional study. At the time of 
assessment, the mean age was 40.74±13.47 
(range: 14-69) years. Male patients 
represented 46.15% of the patients (30 out of 
65) and Smokers represented only a small 
minority of patients (5/65, 7.69%). The clinical 
characteristics of patients with or without 
HCMV are shown in Table 1. The patients were 
different in duration of diseases, severity of 
disease (mild, moderate, sever), type and 
response to treatment and disease extension. 
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CMV infection with IBD patients 
Nine (13.85%) of the 65 IBD patients had CMV 
infection (all of them with UC) however; there 
is no significant difference between two types 
of IBD. CMV Ag was detected by IHC in tissue 

sample while in sera all those patients 
exhibited a positive Anti-CMV IgG Ab and only 
2 out of 9 patients were detected with Anti-
CMV IgM Ab. 

 
Table 1. Clinical characteristics of the study population 

 

Variable Frequency Percentage 

Type of Disease 
UC 56 86.15% 
CD 9 13.85% 

Degree of Disease 
Severe 29 44.62% 

Moderate 22 33.85% 
Mild 14 21.54% 

Duration of disease (year) 
<3 28 43.08% 
3-5 16 24.62% 
>5 21 32.31% 

Response to treatment 
Yes 37 61.66% 
No 23 38.34% 

Type of treatment 
Non biological 54 83.31% 

Biological 6 9.23% 
No treatment 5 7.69% 

Disease extension 
Left side colon 9 13.85% 

Proctitis 33 50.77% 
Pancolitis 23 35.38% 

  UC: Ulcerative colitis, CD: Crohn’s disease    

 
 

Possible risk factors associated with CMV 
reactivation 
There was no significant difference in terms of 
age, sex, and smoking between CMV-positive 
and negative IBD patients (p >0.05). Although, 
all 9 CMV-positive patients were among UC 
patients there was no significant difference 
between CMV infection and two types of IBDs. 
Severity of disease had shown no significant 
association with CMV infection although about 
seven CMV-positive patients out of 9 with 
severe illness. Only 60 patients had received 
treatment and about 7 (30.44%) of CMV-
positive among non-response compared with 
only one patient among responsive was shown 
a highly significant differences (p = 0.002) with 

positive CMV patients. Of the 9 CMV-positive 
patients, seven were receiving Non-biological 
treatment; one was received biological 
treatment and one without treatment with no 
significant difference (p > 0.05). There was no 
significant difference in the frequency of CMV 
infection with respect to the disease extension 
of IBD (p > 0.05) although about 6 of CMV 
infection patients had proctitis involvement 
among 2 had pancolitis and one with left side 
colon. Six of the 9 CMV-positive patients had a 
long disease duration above 5 years shown a 
significant association (p = 0.042) than that in 
CMV negative patients. Risk factors for CMV 
infection with IBD are listed in table 2. 
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Table 2. Risk factors for HCMV infection with IBD 
 

Variable 
CMV 

P-value 
Negative (%) Positive (%) 

Disease 
Ulcerative Colitis 
Crohn's disease 

47 (83.9) 
9 (100) 

9 (16.1) 
0 (0.0) 

0.195 

Disease severity 
Mild 

Moderate 
Severe 

13 (92.86) 
21 (95.45) 
22 (75.86) 

1 (7.14) 
1 (4.55) 

7 (24.14) 
0.095* 

Disease duration 
(years) 

<3 
3-5 
>5 

27 (96.43) 
14 (87.5) 

15 (71.43) 

1 (3.57) 
2 (12.5) 

6 (28.57) 
0.042* 

Response to treatment 
No 
Yes 

16 (69.56) 
36 (97.29) 

7 (30.44) 
1 (2.71) 

0.002** 

*P < 0.05, ** P < 0.01 

 
                                              
Discussion 
The first published case report of HCMV 
associated with UC has been in 1961 lead to 
raise the question of whether the CMV 
detected was the primary cause of the 
patient’s deterioration or a by-product of 
‘‘Ulcerative colitis, debility and the therapeutic 
use of adrenal cortical steroids.’’ In the last 50 
years this subject has become a topic in IBD 
literature (19). 
Historically, symptomatic CMV disease was 
observed in immunocompromised patients; in 
newborns, following solid organ 
transplantation, in cases with human 
Immunodeficiency virus (HIV), or patients on 
immunosuppressive medications (20,21). 
Numerous case series have also been reported 
of CMV detection in patients with severe IBD 
unresponsive to standard immunosuppressive 
therapy (22,23).  
In the current study, the prevalence of HCMV 
in patients with IBD was 13.85%. This rate was 
agreement with a study in 2009 by Maher and 
Nassar in KSA, which detected HCMV in 9 out 
of 72 (12.5%) with same method of diagnosis in 
active IBD patients (24), Ormeci et al. 2016 in 
Istanbul was detect 13 out of 85 (15.4%) of IBD 
patients had HCMV infection (25), and 
Yadegarynia et al. 2018 in Iran six out 86 (7%) 
patients with UC the virus was detected by 
qPCR for colonoscopic biopsy (26). 

Among 9 positive patients of IHC results, which 
expressed HCMV antigens (all of them had 
Anti-CMV IgG antibodies), only two patients 
had Anti-CMV IgM this situation may be due to 
immunosuppression status sometimes may not 
show IgM response as well as lower of 
sensitivity comparison to IHC (27,28). Similar 
finding by Roblin et al. in 2011 was reported 16 
patients with CMV colitis, all had serum anti-
CMV IgG antibodies but none had anti-CMV 
IgM antibodies, although three had CMV DNA 
in their blood (29). In addition, Iida et al. in 2013 
found none of the 79 patients they reported 
with moderate or severe UC, who were anti 
CMV IgG antibody positive, had serum IgM 
antibodies to CMV (30). Also, Gauss et al. (2015) 
10-year retrospective cohort study for 294 
patients with exacerbated IBD reported one 
patient with highly positive CMV pp65 was in 
the blood however CMV IgM test gave negative 
result (31). 
According to type and severity of disease many 
studies have linked CMV with severe UC with 
prevalence ranged from 16-34% when used 
various diagnosis methods (12,23,30,32,33). In case-
control study performed on 226 IBD patients 
(83.6%), Yi et al. (2013) showed that CMV 
reactivation was significantly associated with 
severe UC patients (34). Although, in this study 
there is no significant statistical difference all 
positive HCMV E and IE antigens IHC detected 
only in UC patients and about (77.7%) of severe 
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disease, these finding may be due to different 
cytokines profile of CD and UC: in CD Th 1 and 
Th 17 CD4+ cells differentiation with massive 
antiviral cytokines (IFN-γ). While there is a 
limited secretion of these cytokines in UC (35). 
Different finding by Ormeci et al. in 2016 was 
reported Thirteen (15.4%) of the 85 IBD 
patients had CMV infection (5/42 with CD and 
8/43 with UC) with no significantly different 
between two types of IBD (25). 
Several studies and meta-analysis including 11 
studies with 867 IBD patients have established 
an association between severe steroid-
refractory IBD and CMV infection (11,12,36). 
Roblin et al. in 2011 in a prospective study for 
42 patients with moderate to severe UC on IV 
steroid treatment showed an association 
between CMV detection in inflamed area with 
resistance to steroid (29). In this study, the 
association found with highly significant 
statistical difference (p=0.002) among seven 
non-response UC patients with positive for 
HCMV (87.5%) out from 8 positive patients 
takes a treatment. This association is still 
unclear and may be due to viral mechanism 
which has a role in worsening the inflammation 
(37). 
In this study, the disease duration by years was 
classified to intervals (<3, 3-5, >5) according to 
other previous studies (31,38). Patients with long 
disease duration above 5 years showed higher 
proportion of HCMV positive patients (28.57%) 
than either those with less than 3 years 
duration (12.5%) or those with 3-5 years 
duration (3.57%) with a significant difference 
(p=0.014), the explanation of this association 
may be due to CMV infection, reactivation of 
latent virus is a more probable event during 
attacks of intestinal inflammation and use of 
immunosuppression treatment for long period 
(39,40). This significance also reported by recent 
study by Makarchuk et al. in 2017 during study 
a group of IBD patients for 6 years that about 
35% of CMV infected patients were with long 
disease duration ≥ 5 years (38). 
According to all evidences about CMV infection 
in patients with IBD, the management of CMV 
infection in IBD patients was based on the 
guidelines from both the ACG and ECCO, which 
recommend as follows: the CMV colitis should 

be excluded by tissue PCR or IHC in patients 
with acute steroid resistance before increasing 
treatment dosage. In patients with severe 
steroid resistance with detection of colonic 
CMV the antiviral therapy should be initiated 
with discontinuation of immunomodulatory 
agents until improve of colitis symptoms, While 
immunomodulatory therapy must be 
discontinued during systemic CMV disease 
(13,14). 
The major findings of this study are as follows: 
(a) Colonic HCMV reactivation (HCMV Colitis) 
can occur in some IBD patients; (b) HCMV 
appears to have a significant role in a subgroup 
of IBD patients particularly refractory patients 
with long disease duration (>5 years) than 
other IBD patients; (c) The patients with severe 
refractory, proctosigmoiditis and older >30 
year appeared to be more susceptible to HCMV 
reactivation; (d) The use of HCMV IE and E 
proteins IHC reflects the reliable method to 
diagnose colonic local HCMV reactivation 
rather than depended on H&E or serology; (e) 
There is a high seroprevalence of HCMV among 
Iraqi Patients. 
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