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Review Article

Cytomegalovirus in Inflammatory Bowel Disease - 
Clinical Relevance.

Abstract

Background: Cytomegalovirus is a common and self-limiting infection 
in general population, but in immunocompromised states it has been 
implicated in severe complications like pneumonia and colitis. It could 
also be an innocent bystander(coloniser) in colon. In Inflammatory 
bowel disease there has been an association with severe colitis and flares 
of disease,with a reported prevalence of 4.5–16.6%, and as high as 25% 
in patientsrequiring colectomy for severe colitis. The role of CMV in the 
deterioration of the IBD disease is still debatable. There is also no global 
consensus in defining this entity. The clinical relevance of the presence 
of CMV in IBD patients is our question-whether it is a bystander or 
clinically significant.

Aim: To analyse the clinical relevance of Cytomegalovirus in 
patients with inflammatory bowel disease, including epidemiology, 
clinical features, diagnosis and management options. 

Methods: Literature search was made using Pubmed, EMBASE and 
the Cochrane resources with the search words: CMV in Inflammatory 
Bowel disease, cytomegalovirus colitis, CMV treatment.

Results: Cytomegalovirus infection is common in patients with 
Inflammatory Bowel Disease. CMV disease and CMV reactivation 
is common in patients with severe colitis, with a prevalence of 
4.5–16.6%, and upto 25% in patients with severe colitis requiring 
colectomy. The clinical outcome of patients with reactivation is 
poorer compared to those without reactivation. However, 71-86% of 
patients who underwent treatment with antivirals showed disease 
remission.

Conclusions: From the literature review, we can infer that, testing 
for CMV should be considered in patients with flare of disease 
having moderate to severe activity, by doing biopsies for microscopic 
evidence of CMV activity, Immunohistochemistry, tissue for Real 
time Polymerase Chain reaction. Ganciclovir treatment showed 
good results in these group of patients.

Key Words: Cytomegalovirus infection, Cytomegalovrus Disease, 
Inflammatory Bowel Disease, Flare, Severe Colitis, Steroid Refractory 
Colitis, Clinical relevance.
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Introduction

Inflammatory bowel disease is a relatively 
immune compromised state and patients are prone 
for various infections. One among the infections 
is Cytomegalovirus related. CMV is usually 
an asymptomatic infection in healthy adults 
and may remain as a lifelong latent infection. 
Cytomegalovirus seroprevalence is noted to be 
high even in general population in Asia about 
70%-90%.1 It can cause serious complications in 
the immunocompromised individuals presenting 
clinically as Pneumonia and colitis.It is implicated as 
one of the cause of flare of IBD disease. The highest 
prevalence of CMV infection and CMV intestinal 
disease is noted in steroid refractory disease, for 
each definition of CMV used. CMV in IBD patients 
is an important clinical entity associated with high 
morbidity and mortality.

There is no gold standard definition for clinically 
relevant CMV infection in IBD patients. CMV 
infection is defined as isolation of the CMV virus 
or detection of viral proteins or nucleic acid in any 
body fluid or tissue specimen

CMV gastrointestinal disease is defined by 
identification of a combination of 

1.   clinical symptoms
2.  findings of macroscopic mucosal lesions on 

endoscopy and 
3.  demonstration of CMV infection (by culture, 

histopathology, IHC, or in situ hybridization) 
in a gastrointestinal tract biopsy specimen.

Clinically relevant describes the situation that 
symptoms appear, clinical deterioration occurs, 
and (antiviral) treatment should be initiated.

The recent ECCO guideline mentions that 
different techniques for diagnosis of CMV infection 
are available, but stops short of defining a gold 
standard. The guideline refers to histopathology 
combined with IHC (using monoclonal antibodies) 
as highly specific and sensitive for verifying 
CMV infection in tissue. In addition the guideline 
describes quantitative PCR in tissue and in blood 
as the most commonly used and advantageous 
technique for diagnosis of CMV infection.

Inclusion Criteria:

There are no prospective randomised control 
trials on this subject. Hence, observational, case 
control studies and retrospective studies have been 
included in the analysis.

Outcome assessment

The primary outcomes were: (1) all used 
definitions of CMV infection or CMV intestinal 
disease in IBD patients; and (2) the reported 
prevalence of CMV in IBD patients. Secondary 
outcomes were: (1) prevalence of CMV in 
subpopulations as ulcerative colitis (UC), Crohn’s 
disease (CD), steroid refractory disease; and (2) 
prevalence of CMV in different regions of the world. 
There is also a summary of different diagnostic 
strategies for CMV infection in IBD patients.

Results

The search strategy generated 194 relevant 
articles published till now, of which only 52 eligible 
articles were chosen. 

Review of literature:

Epidemiology of CMV:

Domenech et al. reported the prevalence of     
anti-CMV IgG antibodies in four groups of patients 
with UC and healthy controls from Spain.7 The 
prevalence was similar in the five groups (61–76%). 
Prior exposure to CMV was, therefore, similar in 
patients and controls. Yi et al. reported different 
findings among patients and controls from China: 
73% of patients with UC, 89% of those with Crohn's 
disease (CD) and 51% of controls had anti-CMV IgG 
antibodies.8 The prevalence in the control group 
was much lower than expected and the results may 
not be generalisable.

If CMV reactivation were associated with a relapse 
of UC, then the prevalence of serum anti CMV IgM 
antibodies would be raised. Similarly, molecular 
techniques such a CMV-specific PCR would show 
the virus. To date, this has not been the case. Roblin 
et al. 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.9 Iida et al. 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.10 Recent exposure 
to CMV is unlikely to precipitate a relapse of UC 
and CMV in the intestine does not appear to invoke 
a systemic IgM antibody response.

In an observational study, CMV genome was 
detected using PCR on intestinal tissue samples 
in 32.9% of the inflammatory bowel disease (IBD) 
patients and only in 2.4% of the controls. The 
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individuals in the control group were patients who 
had colonoscopy for other reasons such as anaemia 
or non-IBD.11 The exact prevalence of CMV disease 
in IBD patients is not entirely clear; mainly due to 
selection bias and methods used to diagnose CMV 
infection, but histological prevalence has been 
reported between 4.5 and 16.6% (see Table 1).12

Table 1: Prevalencebydefinitionofcytomegalovirus-infection

Definition Studies,n Median Range

Antigenemia[17-21] 5 32% 6%-34%

TissuePCR[22-25] 4 11% 1%-32%

IHC1[26-29] 4 13% 9%-23%

HE[30-32] 3 17% 5%-36%

HEorIHC[33,34] 2 8% 5%-11%

HEandIHC[35,36] 2 19% 12%-27%

IgMorHEorIHC2[37,38] 2 9% 5%-13%

Antigenemia or Tissue 
PCR[39]

1 NA NA

Serum PCR[40] 1 84% -

(HE and IHC) or tissue 
PCR[41]

1 4% -

Tissue PCR 10 copies/
µg; OR histology OR 
Antigenemia[42]

1 54% -

Antigenemia (2 tests: 
C7-HRP OR C10/C11) 
OR histology[43]

1 9% -

Antigenemia or blood 
PCRquantitative[44]

1 36% -

IgM or serum PCR or 
HE[45]

1 78% -

IgM or tissue 
PCRqualitative or 
HE[46]

1 16% -

IgG and (blood 
culture, antigenemia 
or histology or IgM or 
urine culture)[47]

1 6% -

IgM or serum 
PCRqualitative or feces 
PCR[48]

1 5% -

Inclusions: HE[49] 1 13% -

Active infection: tissue 
PCR[50]

1 13% -

Active replication: 
(HE or IHC) and 
antigenemia[51]

1 36% -

Blood dissemination: 
(viremia, antigenemia, 
RNAemia) or (viremia 
or tissue culture)[52]

1 16% -

Total:21 Total:36

One study defined a clinically relevant infection 
as > 10 IHC + cells/section but also recognized 

“scattered” positivity as 1-9 cells per section[29]; 
2Once mentioned as “acute infection”. PCR: 
Polymerase chain reaction; HE: Hematoxylin and 
eosin staining; IHC: Immunohistochemistry; IgM: 
Immunoglobulin M; IgG: immunoglobulin G; NA: 
Not applicable.

Table 2: Prevalence by definition of cytomegalovirus-intestinal 
disease

Definition Studies,n Median Range

HE or IHC1[38,44,53,54] 4 6% 2%-29%

HE[20,55] 2 9% 0%-17%

Tissue PCRquantitative 
> 10 copies/mg[56,57]

2 34% -

Serology and (IHC or 
antigenemia or serum 
PCR or tissue PCR)[58]

1 6% -

IHC[59] 1 0% -

HE or IHC or tissue 
PCR[51]

1 33% -

(Pp65 antigenemia or 
tissue PCRquantitative) 
and IHC and intestinal 
symptoms[39]

1 NA3 -

IHC positive when 
inflammation 
present[52]

1 1% -

Total:8 Total:13

1One study tested both before and after iv-steroid 
administration; 2No data on prevalence: definition 
is used as the gold standard to compare other 
diagnostics;

3No prevalence is reported in this study. PCR: 
Polymerase chain reaction; HE: Hematoxylin and 
eosin staining; IHC: Immunohistochemistry.

Table 3: Prevalence by definition of cytomegalovirus-
reactivation

Definition Studies,n Median Range

IgM or HE or PCR1[60] 1 10% -

Serum PCR in IgG 
positive patients[61]

1 0% -

Antigenemia or plasma 
PCR[62]

1 36% -

Total:3 Total:3

1Not specified what material is used for 
PCR testing. PCR: Polymerase chain reaction; 
HE: Hematoxylin and eosin staining; IgM: 
Immunoglobulin M; IgG: Immunoglobulin G

Clinical and endoscopic features

Clinical suspicion of CMV viraemia should be 
directed towards IBD patients presenting with 
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prominent systemic symptoms, especially fever, 
lymphadenopathy,

splenomegaly, leucopenia and mild hepatitis.17 
However, CMV colitis need not have such features.

Iida et al.10 reported the endoscopic features 
of patients with UC and CMV. Patients were 
subdivided according to the presence of CMV 
antigen. There were no features that were diagnostic 
of CMV infection, but ‘punched-out ulcers’ and 
‘geographic ulcers’ were more common in steroid-
refractory patients’ with CMV than those without 
CMV (P = 0.055 and 0.087, for punched-out and 
geographical ulcers respectively); however, these 
ulcers were substantially more common in steroid-
refractory disease than in patients not receiving 
steroid therapy suggesting that ulceration was a 
manifestation of disease severity and not of CMV 
infection. Suzuki et al.18 found an association 
between CMV anti-genaemia and longitudinal 
ulceration; they claimed that such ulceration was 
100% sensitive and 95% specific for CMV.

Omiya et al.19 took a different approach to a series 
of 20 in-patients being treated for UC: they treated 
10 patients with deep ulceration with anti-viral 
therapy, but gave standard therapy to the others; 
all the patients on standard therapy responded, 
but the outcome for those with deep ulceration 
was less good: three underwent colectomy. They 
concluded that the absence of deep ulceration 
was predictive of latent CMV. This is partially 
true, 5/10 patients with deep ulceration had CMV 
DNA in mucosal biopsies, while only 2/10 patients 
without deep ulceration had CMV DNA. The 
risk of colectomy appeared greater in those with 
CMV, 2/7 underwent colectomy, compared with 
1/13 without CMV. Arguably the CMV, like deep 
ulceration, was a marker of severe disease.

Diagnosis

Latent or subclinical CMV infection has a high 
prevalence in the population.1,2 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 
viraemia, but this does not correlate with active 
CMV colitis.20  There is no clinical role for measuring 
antibodies to CMV unless viraemia is suspected, 
when qPCR for CMV DNA would be a more useful 
investigation.

Cytomegalovirus may be found in the colon. 
Techniques used to demonstrate the virus include 
haematoxylin and eosin (H&E) staining, immune 

histochemistry (IHC) and PCR.7, 9, 21 Each has been 
used to attempt to quantify the infection, qPCR 
being the most appropriate to determine viral load.

Haematoxylin and eosin staining may 
demonstrate typical CMV inclusions. The hallmark 
histological feature being cells that are larger than 
normal with intranuclear inclusions which can be 
surrounded by clear cytoplasm giving the ‘owl's 
eye’ appearance (Figure 1a). Although this method 
is highly specific (92–100%) the sensitivity can 
be as low as 10–87%, resulting in false negative 
biopsies.22, 23 However, sensitivity may be increased 
to 78–93% 22, 23 by the use of IHC with antibodies to 
CMV early antigen.

Fig. 1
(a) Haematoxylin and eosin staining of colonic 

mucosa in CMV disease from a patient with 
ulcerative colitis demonstrating typical CMV 
inclusions (arrows). (b) Immune histochemistry of 
colonic mucosa in CMV disease from a patient with 
ulcerative colitis demonstrating CMV inclusions 
(arrows). Courtesy of Professor Fiona Campbell, 
Royal Liverpool University Teaching Hospital.

Qualitative and quantitative PCR for CMV DNA 
from colonic tissue is a highly specific (93–98.7%) 
and sensitive test (92–96.7%).24, 25 Qualitative PCR 
can detect viral DNA in the colon, although the 
significance of a positive result and differentiating 
between CMV infection and disease is unclear. 
Quantitative PCR may be more accurate; however, 
no cut off value has yet been defined. It has been 
suggested that a CMV DNA load >250 copies/mg 
of tissue in moderate to active UC is predictive of 
resistance to steroids, infliximab and cyclosporine.9

The European Crohn's and Colitis Organisation 
recommend tissue PCR or immunohistochemistry 
for diagnosing CMV colitis in IBD.26

Monocyte recruitment and CMV

In the colon, CMV is considered to be reactivation 
of latent infection. In latent disease, CMV 
resides in mononuclear cells. In the presence of 
inflammation, there is monocyte recruitment to the 
colon. Hommes et al.27 proposed that the cytokine 
milieu of the colon, rich in TNFα and interferonγ in 
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active UC, leads to differentiation of CMV-infected 
monocytes into macrophages with reactivation of 
the latent disease. It has been argued that the risk 
of CMV reactivation differs in UC and CD, because 
the relative amounts of TNFα and interferonγ 
favours reactivation in UC more than in CD.20 This 
is supported by reports showing that CMV colitis 
is uncommon in CD,28-30 although others have been 
less persuasive.21

Severe colitis and steroid resistance

Kojima et al. reviewed 126 surgical specimens of 
patients with UC to explore the clinicopathologic 
features of CMV and concluded that the clinical 
prevalence of CMV is higher (15% and 25% for HE 
and IHC respectively) in patients with severe UC 
undergoing surgery than in those with refractory 
UC (1.3% and 8.3%, P < 0.05) and much lower in 
patients with UC-related dysplasia (0% for both 
HE and IHC).31 These results suggest that CMV is 
associated with the severity of colitis rather than its 
treatment.

There are many case reports which suggest that 
colonic CMV superinfection in existing IBD causes 
more symptoms with increased prevalence of toxic 
megacolon and surgical intervention,32 but the issue 
remains controversial. Domenech et al. reported a 
colectomy in three out of six patients with active 
steroid-refractory UC and CMV disease, compared 
with only 2 of 13 steroid-refractory cases without 
associated CMV disease.7 A case–controlled study 
by Kambhm et al.33 linked unrecognized and 
therefore untreated CMV infection in steroid-
refractory UC with higher surgical intervention 
risk.

Matsuoka et al.34 reported the clinical outcomes 
in 69 patients with moderate to severe UC, who 
were tested for CMV reactivation every 2 weeks 
for 8 weeks using the CMV anti-genemia assay and 
serum quantitative real-time PCR assay for CMV: 
48 patients were sero-positive for CMV but the 
study showed that clinical outcomes including rates 
of remission and colectomy were not significantly 
different among the CMV reactivation-positive and 
negative patients. These data, then, suggest CMV 
does not influence the course of the relapse.

There have been two recent studies reporting 
viral load and outcomes. In 2010, Leveque et al.21 
reported no relationship between colonic CMV 
DNA load and disease severity in seven patients; in 
five of six cases not treated with anti-viral therapy, 
immunosuppression was increased and resulted 
in clinical improvement. A year later, Roblin et 

al.9 reported that there was no correlation between 
detection of CMV DNA and the Mayo endoscopic 
score; furthermore the ‘threshold of CMV load did 
not influence the results’. However, Roblin et al. 
did find a relationship between CMV DNA load 
and clinical outcome: a positive colonic CMV load 
was associated with steroid resistance (Likelihood 
ratio 3, sensitivity 50% and specificity 100%); CMV 
DNA >250 copies/mg tissue was predictive of 
resistance to steroids and two immunosuppressives 
(Likelihood ratio 4.3, sensitivity 100% and 
specificity 66.6%). They recruited 42 consecutive 
patients exhibiting moderate to severe flare ups 
of UC in a prospective observational study. All 
patients underwent a colonoscopy or flexible 
sigmoidoscopy <24 h after inclusion and colonic 
biopsies were taken to measure CMV DNA viral 
load by real-time PCR. CMV DNA was detected 
in inflamed tissue of 16 patients. All 42 patients 
were treated as established by the European 
guidelines. They received i.v. steroids and those 
who were steroid resistant at day 7 received second 
line therapy with either ciclosporin or Infliximab. 
If clinical remission was not observed then one 
therapy was switched to another. Eight of the 16 
patients positive for colonic CMV DNA failed to 
respond and were commenced on i.v.Ganciclovir 
for 10 days followed by oral valganciclovir for 15 
days along with immunosuppressive therapy. 
One patient did not achieve clinical remission 
and required emergency colectomy. The other 
seven patients all achieved clinical remission and 
remained in remission at 6 months with no CMV 
DNA detected on repeat colonic biopsies at day 30 
± 5 days.

Delvincourt et al.35 reported that CMV 
reactivation does not appear to alter the course 
of IBD flares and that treatment directed at CMV 
does not impact on IBD course. They carried out a 
retrospective case–controlled study comparing a 
population of UC patients (n = 26) with relapses and 
PCR evidence of CMV viraemia without anti-viral 
treatment to matched patients with blood negative 
CMV PCR. They found no difference between the 
two groups, regarding length of stay (8.7 days vs 9.7 
days for CMV+ and CMV− patients respectively; 
P = 0.42) and colectomy rate (15.4% and 23.1% for 
CMV+ and CMV− patients respectively; P = 0.48). 
The same group also looked at 110 hospitalisations 
for relapse of UC with CMV reactivation (80 
diagnosed on blood PCR, 33 on tissue PCR) in three 
French referral centres; evolution following CMV 
reactivation diagnosis was compared between 
those receiving anti-viral treatment and those who 
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did not. There were no differences in the treated 
and untreated groups of patients with regard to 
age, gender, IBD type, immunosuppressant, CRP 
and haemoglobin level. They reported that no 
differences were observed in CRP level decrease 
at 10 days and colectomy rate at 3 months (10.6% 
vs. 13.3%; P = 0.7) between the two groups. They 
also reported that the group receiving anti-viral 
treatment had a longer period of hospitalisation 
(16.3 days vs. 8.3 days; P < 0.001). The findings in 
this study suggest that patients with latent CMV 
or reactivation with evidence of CMV viraemia, 
who are treated with anti-virals have no difference 
in acute colitis outcomes when compared to those 
who are not treated with anti-virals. These findings 
are similar to those of Matsuoka et al.'s34 study. 
However, as we have mentioned earlier, latent 
or subclinical CMV does not correlate with CMV 
colitis which requires colonic tissue for diagnosis. 
Delvincourt's group did compare 33 patients who 
had positive colonic tissue CMV PCR, and reported 
no difference in outcomes (CRP level drop, length 
of hospital stay and colectomy rate) between those 
treated and not treated with anti-virals. However, 
the CMV DNA cut-off value for diagnosing CMV 

colitis was not stated and the positive PCR results if 
low values may have reflected latent CMV detected 
in colonic tissue.

In general, the prevalence is negligible in healthy 
controls. We found a higher prevalence in UC than 
in CD both for CMV infection (median 14% vs 
2.5%) and CMV intestinal disease (median 19.5% vs 
11%). The prevalence is highest in steroid refractory 
disease for CMV infection (median 32.5%) and 
intestinal disease (median 32.5%.).

Diagnostic tests for CMV

More than 10 different tests were used to 
diagnose CMV (active) infection and intestinal 
disease, which can be found in the definition Tables 
Tables22 and and3.3. Histology, with or without 
immunohistochemistry (IHC), is most widely 
used to diagnose CMV disease (infection and/
or intestinal disease; n = 30/48). PCR on tissue is 
used in almost one third of the included studies 
(14/48). In Table Table55 we present an overview 
of the test characteristics as described earlier in 
literature[24,63-70].

Table 4: Testcharacteristicsdifferentdiagnostictoolsforcytomegalovirus

Test Pro Con Sens Spec

Serology Fast,  quantificationpossible Systemic,notprovingintestinaldisease; 98%-100% 96%-99%

Antigenemia Fast,  quantificationpossible Systemic,notprovingintestinaldiseaselabori
ntensive

60%-100% 83%-100%

SerumPCR Fast, quantificationpossible Systemic,notprovingintestinaldisease 65%-100% 40%-94%

HEHistology    
(goldstandard?)

Specific,proofsintestinaldi
sease

Slow;lowsensitivity 10%-87% 92%-100%

HistologywithIHC Specific,proofsintestinaldi
sease

Slow 93% 92%-100%

TissuePCR Quantificationpossible Cut-offpointunclear,uncertainclinicalsignif
icance

65%-100% 40%-100%

StoolPCR Quantificationpossible Littleexperience 83%% 93%

ViralCulture Veryspecific Veryslow 45%-78% 89%-100%

RapidVialculture Veryspecific Littleexperience 68%-100% 89%-100%

Rapid Vial culture Very specific Little experience 68%-100% 89%-100%

Sens: Sensitivity; Spec: Specificity; PCR: 
Polymerase chain reaction; HE: Hematoxylin and 
eosin staining; IHC: Immunohistochemistry.

H&E, haematoxylin and eosin; IHC, immune 
histochemistry; PCR, polymerase chainreaction.

Role of immunosuppression

The role of immunosuppression has been 
addressed by several groups. It is common to see 

CMV complicating acute severe colitis in patients 
who are taking immunosuppressives. In a large 
retrospective observational study by Raed Al-Zafiri 
which compares the outcome of IBD patients with 
and without CMV infection in patients with acute 
relapse, all the patients with CMV were on standard 
immunomodulators in addition to steroids.36

In a systematic review of nine case series 
and 33 case reports over a period of 40 years, 
CMV was detected in the setting of acute severe                           
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Table 5: Histological prevalence of CMV disease in 
IBD patients

Study Patient group Prevalence Diagnostic test

Kim  
et al.50

New onset UC 4.5% 
(3/65)

H&E and IHC

Leveque  
et al.17

IBD 
exacerbations

10.4% 
(7/53)

Colonic tissue 
PCR

Kim  
et al.51

Acute IBD 
exacerbation

8% 
(12/142)

IHC

Domenech 
et al.7

UC patients 5% (6/114) H&E and IHC

Criscuoli 
et al.38

Acute 
colitis (IBD) 
admissions

16.6% 
(7/42)

H&E

Kambham 
et al.29

Severe UC 13.8% 
(11/80)

H&E and IHC

colitis. All cases received corticosteroids for a 
prolonged period of time before CMV infection 
was diagnosed. In five of nine studies, patients also 
received some form of immunosuppression with 
thiopurines or cyclosporine.27 It is well known that 
CMV infection can be re-activated in patients on 
immunosuppression. For example, in patients with 
organ transplants or HIV patients with acquired 
immunodeficiency it has a clear pathogenic role 
causing systemic or organ specific disease. HIV 
patients who are treated with anti-retroviral therapy 
have a reduction in the CMV related disease.37

In a prospective study of 63 patients (61 ulcerative 
colitis and two CD) treatment with azathioprine in 
addition to steroids was found to be a significant 
risk factor associated with CMV infection.38

Patients receiving anti-TNF agents have also 
been studied39; these agents might lead to a 
reduction in macrophage differentiation and CMV 
reactivation. This clinical approach is supported 
by the experience of D'Ovidio et al. in which nine 
patients with CMV viraemia, three of whom had 
CMV colitis: neither the CMV infection nor the 
colitis worsened with infliximab therapy.40

Despite the clear association, it is difficult to prove 
that CMV is a causative factor in the pathogenesis 
of severe colitis or whether it simply represents a 
surrogate marker of a severe or steroid-refractory 
disease. There is an extensive literature concerning 
CMV complicating acute severe colitis, the role of 
CMV in CD is less established, although this group 
of IBD patients is expected to be on some form of 
immunosuppression in addition.

Treatment of CMV colitis

Colitis remission rates after antiviral treatment 

in IBD patients with CMV infection range from 
67% to 100% (Table 2).37-40 When the full course of 
antiviral therapy is completed, immunosuppressant 
therapies including thiopurines 41 may be safely 
recommenced.

Table 6: Outcome of IBD patients with CMV colonic disease 
following treatment with anti-viral therapy

Study 
number (n)

Patient 
group

Colonic 
CMV 

Diagnostic 
test

Anti-viral 
treatment

Outcome/
results

Delvincourt 
et al.31(n 

= 33)

Acute UC 
and CMV 

colonic 
disease

Semi-
quantitative 

PCR

22 
received 
anti-viral 
treatment

11 did 
not 

receive 
anti-viral 
treatment

No 
difference 
between 

two 
groups in 
CRP drop, 

length 
of stay, 

colectomy 
rate

Roblin et 
al.9(n = 8)

Moderate to 
severe UC 
and CMV 

colonic 
disease 

who failed 
to respond 
to medical 

therapy 
with i.v. 

steroids and 
IFX or CsY

Quantitative 
PCR

All eight 
received 
anti-viral 
treatment

Seven 
achieved 
clinical 

remission 
and 

remained 
in 

remission 
at 6 

months

1 required 
colectomy

Cottone et 
al.37(n = 7)

Admissions 
with acute 

colitis 
and CMV 

colonic 
disease 

(5UC, 2CD 
colitis)

H&E/IHC Six 
received 
anti-viral 
treatment

Five 
achieved 
clinical 

remission

One 
required 

colectomy

Vega et 
al.40(n = 7)

Acute IBD 
admissions 
refractory 

to 
i.v.steroids 
and CMV 

colonic 
disease (6 
UC, 1 CD)

H&E/IHC All seven 
received 
anti-viral 
treatment

Five 
achieved 
clinical 

remission

One 
required 

colectomy

One 
achieved 
remission 
with CsY

• CMV, cytomegalovirus; UC, ulcerative 
colitis; CD, Crohn's disease; PCR, polymerase 
chain reaction; CRP, C reactive protein; 
IFX, Infliximab; CsY, cyclosporine; H&E, 
haematoxylin and eosin; IHC, immune 
histochemistry.

Ganciclovir is a nucleoside analogue that acts 
by inhibiting viral DNA polymerase. It is the first 
line treatment for CMV infection which is given 
intravenously, at a dose of 5 mg/kg, twice per day, 
initially. If there is a clinical response then it may 
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be switched to oral therapy; however, some authors 
advocate a full 14 day course of intravenous 
treatment.12,41 Valganciclovir, the pro-drug of 
ganciclovir, has superior oral absorption and may 
be preferred for out-patient management, although 
most patients requiring therapy will be in-patients. 
The most frequent side effects of ganciclovir are 
neutropenia, thrombocytopenia, rash, hypotension, 
nausea, vomiting and headache.42

Ganciclovir resistance is an evolving issue and 
should be considered if patients fail to respond to 
treatment. After 3 months of therapy, the emergence 
of ganciclovir resistant strains approaches 10% and 
after 12 months 30%.43-45 Ganciclovir resistance 
usually arises as a result of a mutation in the UL97 
CMV phosphotransferase gene.

For those patients who are intolerant, or lack 
clinical response, to ganciclovir, foscarnet is the 
second choice. Foscarnet is an inhibitor of DNA 
polymerase of all herpes viruses. Foscarnet does 
not require phosphorylation by UL97 and so is most 
often active against ganciclovir resistant strains.46,47 
Foscarnet is given at 90 mg/kg, intravenously, 
twice per day for 2–3 weeks. Foscarnet toxicity 
includes renal impairment, central nervous system 
side effects, hypomagnesaemia, hypocalcaemia, 
hypophosphataemia and anaemia.48

An alternative strategy for dealing with concerns 
about CMV colitis is to treat all patients with severe 
UC with ganciclovir. Kim et al.49 reported a series of 
72 patients with moderate to severe UC treated with 
glucocorticoids. In patients with steroid resistance 
(defined as absence of clinical improvement 
7–14 days after intravenous steroid treatment) 
ganciclovir was administered for 2 weeks: 
remission was achieved in 11 of 14 patients treated, 
the remainder undergoing colectomy. This strategy 
might be appropriate when there is reasonable 
clinical suspicion of CMV, without risking the 
inherent delays of a laboratory assessment of CMV 
in colonic tissue samples, however, the two studies 
by Delvincourt et al. mentioned earlier suggest this 
is actually unnecessary.35

Discussion

This review describes the prevalence of both CMV 
infection and intestinal disease in Inflammatory 
bowel disease patients. The prevalence varies 
with the definition used and there is no standard 
definition worldwide. In case of diagnosing CMV 
intestinal disease, the highest prevalence applies for 
tissue PCR (> 10 copies/mg tissue). The prevalence 

of CMV infection or disease was highest in group of 
patients with steroid refractory disease and in East 
Asia. In general, CMV infection or intestinal disease 
is seen more frequently in UC compared to CD.

CMV infection is described as (incidental) 
finding of positive PCR or detection of CMV 
antigens or antibodies in serum, whereas CMV 
disease is a clinical syndrome where CMV infection 
is accompanied by manifest clinical symptoms. 
Subclinical reactivation of CMV, without symptoms, 
is seen in approximately 50% of active UC cases on 
immunosuppressive therapy. There has been no 
unified definition in this regard in clinical trials and 
many times CMV infection and disease have been 
used interchangeably. 

 Population based CMV seroprevalence studies 
are lacking, but a review found seroprevalence 
highest in South America, Africa and Asia, and 
was also higher in parts of Europe and the Middle 
East[6]. The most likely explanation is the use of 
different diagnostic methods for CMV infection 
in different regions of the world. CMV infection 
and more importantly CMV colitis is unusual in 
the healthy population[13,28,29,54] as described before 
in a systematic review. Only one study reported 
presence of CMV DNA in 29% of asymptomatic 
control samples, but strong evidence is lacking[14]. 
There was a lower prevalence of CMV infection 
(and to a lesser extent in intestinal disease) for CD 
compared to UC[13,34]. The most frequently studied 
population in relation to CMV is those with steroid 
resistant IBD or refractory UC. There was highest 
prevalence of CMV infection and CMV intestinal 
disease in steroid refractory disease, for each 
definition of CMV used[54]. Whether or not CMV 
reactivation has a role in the process of steroid 
resistance, is still under debate.

The surveyed literature contains 29 different 
methods to diagnose CMV infection and/or 
intestinal disease, probably mainly caused by 
the fact that still no single gold standard exists 
for (clinically relevant) CMV infection in IBD. In 
general, the literature recommends to process 
biopsies for HE and IHC[33] and/or if available by 
CMV DNA real-time PCR, with a cut off value 
that is yet to be identified. The recent ECCO 
guidelinementions that different techniques for 
diagnosis of CMV infection are available, but stops 
short of defining a gold standard. The guideline 
refers to histopathology combined with IHC (using 
monoclonal antibodies) as highly specific and 
sensitive for verifying CMV infection in tissue. 
In addition the guideline describes quantitative 
PCR in tissue and in blood as the most commonly 

Viswanath Reddy Donapati, G R Srinivas Rao, Y Rami Reddy / Cytomegalovirus  
in Inflammatory Bowel Disease  Clinical Relevance.



Gastroenterology International / Volume 4 Number 1-2 / January - December 2019

14

used and advantageous technique for diagnosis 
of CMV infection. Quantitative PCR has a low 
sensitivity for diagnosing CMV colitis in patients 
with moderate to severe UC, and cannot substitute 
histopathology diagnosis[44]. CMV infection in 
general and for all organ specific involvements 
in transplant recipients, there was a guideline 
developed which has been updated in 2002. CMV 
infection was defined as isolation of the CMV virus 

or detection of viral proteins or nucleic acid in any 
body fluid or tissue specimen. There CMV (gastro)
intestinal disease was defined by identification of a 
combination of (1) clinical symptoms; (2) findings 
of macroscopic mucosal lesions on endoscopy; and 
(3) demonstration of CMV infection (by culture, 
histopathology, IHC, or in situ hybridization) in a 
(gastro)intestinal tract biopsy specimen. According 
to this guideline detection of CMV by PCR alone

üüüüüüüü=üüüüüüü
of  ulcerative/Crohn's colitis 

Conventional therapy as per BSG
guidelines with corticosteroid therapy and

if necessary medical rescue therapy 

Do they have steroid refractory
disease or/and taking 

immunosuppressant per admission?

No Yes

No Yes

Continue conventional therapy as per BSG
guidelines with corticosteroid therapy and

if necessary medical rescue therapy 

Fig 2: Proposed algorithm for diagnosis and management of CMV colitis in IBD
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 is insufficient for diagnosis of CMV 
gastrointestinal disease. Applying these criteria 
to IBD patients can be more complicated, since 
ulceration can also be caused by the underlying 
IBD. Since then, multiple more sensitive diagnostic 
tests have been developed to detect CMV, but a 
threshold or definition of clinical relevant CMV 
infection or intestinal disease remains to be 
established. There is an urgent need to have a global 
consensus meeting to have a unified definition for 
the CMV disease in IBD and the guideline could be 
useful in managing these patients successfully.

The limitation of the study is that there are 
no randomised trials in this aspect andthe 
heterogeneity of the design of included studies and 
wide variations in used definitions for both CMV 
infection and intestinal disease to perform a meta-
analysis on these data.

Recommendations for diagnosis and treatment

We suggest that CMV colitis be considered for 
all patients presenting with moderate to severe UC 
(Figure 2). Early diagnosis should be considered 
especially in those patients who are resistant to first 
line treatment with corticosteroids or second line 
treatment with immunosuppressants. Diagnosis 
requires demonstrating CMV in colonic tissue. We 
recommend processing biopsies for H&E and IHC 
or/and if available CMV DNA real-time PCR. The 
cut off value for CMV DNA is yet to be identified 
but values >250 copies/mg tissue seem to predict 
resistance to steroids and two immunosuppressants 
and treatment has been shown to increase chance 
of achieving clinical remission and remaining 
in remission for 6 months.9 Once diagnosed, we 
recommend treatment with i.v.ganciclovir 5 mg/kg 
twice daily for 14 days. The initial treatment for UC 
should continue alongside anti-viral therapy with 
corticosteroids and if necessary medical rescue 
therapy with immunosuppressants.

Conclusion

There is wide variation in defining the CMV 
infection and clinically relevant disease in the IBD 
patients. Cytomegalovirus reactivation is common 
in patients with severe ulcerative or severe Crohn's 
colitis. It seems likely that the reactivation is 
mediated by the both the inflammatory state of 
the mucosa and the immunosuppressive drugs 
administered to such patients. The outcome for 
patients with CMV reactivation appears worse 
than that for patients without reactivation, but it 

is not entirely clear that CMV is a contributor or a 
bystander. However, treatment of CMV in patients 
with severe colitis might reduce the colectomy rate 
suggesting that the virus is playing a role in the 
otherwise poor outlook for patients with severe 
ulcerative colitis. There is a need to have a global 
consensus definition for the CMV infection and 
disease in the IBD patient group.
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Extra Pulmonary Manifestation of COVID 19 i.e.,  
Gastrointestinal Symptoms in COVID 19 Received in OPD/IPD   

of Chugh Multispecialty Hospital – A single Centric Study.

Abstract

COVID-19 Virus  is mainly transmitted through drops generated 
when an infected person coughs, sneezes, or exhales. These droplets are 
too heavy to hang in the air, and quickly fall on floors or surfaces.1

The person might acquire infection very soon, if you are within 
close proximity of someone who has COVID-19, or by touching a 
contaminated surface and then your eyes, nose or mouth. The pandemic 
disease COVID-19 affects different people in different ways. Those who 
get infected will develop mild to moderate illness and recover without 
hospitalization.2

• Most common symptoms:
• Fever
• Dry cough
• Tiredness
• Less common symptoms:
• Aches and pains
• Sore throat
• Diarrhea
• Conjunctivitis
• Headache
• Loss of taste or smell

Besides these symptoms the patient received in OPD/IPD with or 
without Fever history such as pain abdomen, loose stools and vomiting 
when tested found positive and managed accordingly. Totally patient 
received in OPD/IPD during the month of Mid March to Mid May 
totally screened patient with suspicion of COVID has been tested RT 
PCR Positive 58 patient out of total hospitalization and OPD footfall.

Extra pulmonary features are common in COVID 19 and commonest 
being the gastrointestinal.3

Keywords: COVID, GIT, Extra Pulmonary, RT PCR.
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Introduction

COVID 19 has presented with different kind 
of A fever dry cough, and shortness of breath are 
hallmark signs COVID-19, the illness caused by 
the new coronavirus. But early research suggests 
that another common symptom may be gastro 
intestinal.4 

Those symptoms can stem from other common 
causes, including stomach discomfort. But if you 
have COVID-19, Gastro intestinal problems may 
slow your recovery. 

The person acquire the virus infects your body, it 
can destroy healthy cells and make multiple copies 
of itself. COVID-19 mainly attacks the cells lining 
your airways.5 By this mechanism makes it hard 
for you to breathe and can lead to pneumonia. But 
researchers think the illness also may harm your 
digestive tract and liver tissue.

The COVID 19 acquired infection with digestive 
symptoms were more likely to have a positive stool 
test for the coronavirus, which means they had 
SARS-CoV-2 RNA in their poop. It also took them 
longer to clear the virus from their bodies, compared 
to those without gastrointestinal symptoms.6

Gastro Intestinal Symptoms –

Total Patients Received - 
Sr.  No Psymptoms Percentage Total patient 

Received

1. Loose Stools 64 % 28

2. Vomiting 58 % 22

3. Bloating 32 % 17

4. Nausea 28% 11

5. Combination 
of Above

22 % 7

Total Patient received 85 from Mid March to Mid 

may 2021 with the extra Pulmonary symptoms, has 
been shown above.

Observation – The above statistics observed and 
drawn inferences as the out of 85 patient with GIT 
symptoms in COVID Symptoms the most common 
being the loose stools and nausea being the least 
one. Patients do have the combination of all also 
considered.

Conclusion -  COVID 19 presents with different 
kind of variation including Pulmonary and Extra 
Pulmonary, The Study Conducted here from 
Mid March to Mid May received total 85 patients 
as shown in the data. The study comprises of all 
patients received in OPD and IPD during the period. 
The key note message made from the study that the 
COVID in multivariate in different systems and 
gastro intestinal symptoms cannot be overlooked.
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Acute Biliary Peritonitis  A Rare Case Report of Isolated Gall Bladder 
Gangrene Secondary to Coeliac Artery Thrombus

Abstract

Acute thrombosis of the celiac trunk is a very uncommon condition, 
unless diagnosed early can become a life threatening emergency. The 
clinical presentation is highly variable depending on the extent of the 
thrombus. We report a case of biliary peritonitis related to an acute 
thrombosis of the celiac trunk and isolated gangrene of the gall bladder. 
This case highlights the role of diagnostic laparoscopy in the diagnosis 
of acute upper abdominal pain.

Keywords: Pain abdomen, mesenteric ischaemia, laparoscopy, gall 
bladder
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Case Report

Introduction:

Atherosclerotic vascular occlusion of abdominal 
ar¬teries is considered as a dreaded disease with 
high mortality. In developing countries like ours, 
the presentation is different from those described 
in Western Reports. 

We are hereby reporting a case of isolated 
gallbladder gan¬grene secondary to celiac trunk 
stenosis in a 46year old male patient, who was 
successfully managed by early surgical intervention.

Case report:

A 46year old patient presented to emergency room 

with a 3-day history of pain abdomen Tenderness 
was noted in right subcostal region, suggestive of 
acute cholecystitis. Other exam¬ination findings 
were unremarkable. 

Emergency CT-abdomen showed Atherosclerotic 
chang¬es in the abdominal aorta, bilateral common 
and internal iliac ar¬teries with extensive steno-
occlusive disease involving the coeliac trunk, SMA, 
IMA, infra-renal abdominal aorta (Figures 1 & 2). 

Routine hematological reports were within 
normal limits except for raised total leukocyte 
count (10.4 mg/dl), LFT was normal, coagulation 
profile showed prolonged prothrombin time. He 
was provisionally diagnosed with acute ischemic 
cho¬lecystitis, and underwent emergency diagnostic 
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laparoscopy. On diagnostic laparoscopy, (Figures 3 
& 4) Omentum was adhered to gall bladder, gall 
bladder wall was gangrenous, necrosed with peri-
cholecystic fluid collection. Rest of the visualised 

viscera was normal. Cholecystectomy was 
performed. He was stabilized, cardiology opinion 
was taken and discharge on post-operative day 3. 
HPE reports were followed up (Figure 5).

Fig.1: CT image with showing block in the coeliac trunk Fig.2: CT image showing gas shadow in the Gall bladder

Fig. 3: Laparoscopic view showing normal viscera Fig. 4: Laparoscopic view showing gangrenous gall bladder

Fig. 5: Microscopic photograph of ischaemic gall bladder wall with thrombosed arteriole wall
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Discussion

Vascular abnormalities of the main arteries in 
the upper abdomen (including the celiac trunk 
and its axes or the mesen¬teric arteries) have been 
widely reported. In developing coun¬tries like 
ours, occlusion of major abdominal arteries the 
presen¬tation is different from those described 
in Western Reports. A study published by 
Raghavendra Nagaraja et all showed that the 
patients here presented a decade earlier and venous 
obstruction was a more common cause. Further, the 
majority, are referred to tertiary medical centers at 
advanced stages of their disease once the features 
of peritonitis have developed[1]. However, ac-
cording western literature mesenteric artery(MAO) 
occlusion accounts for majority of cases. Schoots et 
al. found that MAO accounted for 71 % of cases, 
only 12 % were due to MVT and the remaining 17 
% were due to NOMI[2]. Isolated gangrene of gall 
bladder with sparing of bowel has been reported by 
Rajiv Jain Et al, however it was thrombosis involving 
the celiac axis and SMA, with an anomalous origin 
of Right Hepatic artery [3]. Different etiological 
forms of Acute mesenteric ischemia are: Arterial 
em¬bolism (EAMI), Arterial thrombosis (TAMI), 
Venous thrombo¬sis (VAMI) and Non-occlusive 
mesenteric ischemia (NOMI). Although they 
have different clinical and pathophysiological 
fea¬tures, they do not facilitate in early diagnosis 
[4]. The origin of celiac trunk ranges between the 
11th thoracic and the first lum¬bar vertebra. Most 
common causes of celiac trunk stenosis are median 
arcuate ligament syndrome, pancreatitis, malignant 
local invasion, atherosclerosis and idiopathic [13]. 

Pathophysiology: An acute complete occlusion 
of an ar¬tery initially triggers a vascular spasm 
in the area of the ischemic bowel & results in 
hyperperistalsis and pain. At cellular level, en¬ergy 
loss with the formation of oxygen free radicals and 
the sub¬sequent disintegration of mucosal cells 
occurs. After 3-6 hours, the intestinal peristalsis 
ceases and deceptive interval without pain begins, 
which results from the ischemia of the intramural 
pain receptors. In the final stage the mucosal 
damage becomes irreversible. Along with the 
infiltration of the intestinal wall by inflammatory 
cells, bacterial translocation takes place, resulting 
in intestinal gangrene [4,11]. 

Twenty-five percent of the cardiac output goes 
to the splanchnic circulation at rest and increases 
to 35 % in the post¬prandial state. Seventy percent 
of mesenteric blood flows to the mucosa and 
submucosa [5]. Therefore, microscopic changes of 

ischemia can be detected within minutes [6]. The 
gut can there¬fore survive a 75 % reduction in blood 
flow for up to twelve hours without significant 
injury, irreversible bowel changes occurs within six 
hours of complete vascular occlusion [7].

Diagnosis

Ischemia secondary to an arterial embolism 
should be suspected in patients with atrial 
fibrillation who have a sudden onset of abdominal 
pain. Ischemia resulting from arterial thrombosis 
(TAMI) should be suspected in patients with 
evidence of generalized atherosclerotic disease 
particularly with a recent his¬tory of post-prandial 
syndrome. Ischemia due to venous thrombosis 
(VAMI) should be suspected in patients with 
hypercoaguable states. Non-occlusive mesenteric 
ischemia (NOMI) should be suspected in critically 
ill patients with an unexpected deterioration in 
their clinical condition [4]. Computed tomography 
angiography (CTA) should be performed as soon 
as possible for any patient with suspicion for 
ab¬dominal artery steno-occlusive disease [8]. 
The diagnosis of gangre¬nous cholecystitis can be 
made with reasonable diagnostic accuracy when 
a markedly distended gallbladder with decreased 
gallbladder wall enhancement is seen on contrast-
enhanced CT [9]. Tests like leukocytosis, elevated 
amylase level, or the development of high an¬ion 
gap metabolic acidosis, are suggestive rather than 
pathognomon¬ic of ischemia. D-dimer assay & 
time-dependent increase in its value has been 
found to increase as early as 30 minutes from the 
onset of intestinal ischemia or after ligation of the 
superior mesenteric artery in experimental animal 
models[10]. CT scanning is a diagnostic mo¬dality 
commonly utilized in patients who present with 
abdominal pain and has been reported to be sensitive 
in the diagnosis of abdom¬inal artery occlusion. 
[10] Comprehensive biphasic CTA includes: a) 
Pre-contrast scans to detect vascular calcification, 
hyper-attenuating intravascular thrombus and 
intra- mural haemorrhage. b) Arterial and venous 
phases to demonstrate thrombus in the mesenteric 
ar¬teries and veins, abnormal enhancement of 
the bowel wall, and the presence of embolism 
or infarction of other viscera. c) Multi-planar 
reconstructions (MPR) to assess the origin of the 
mesenteric arter¬ies [8]. Multi-detector CT Imaging 
Findings of ischemia Bowel wall thickening caused 
by oedema, haemorrhage, or associated infection, 
with target or halo appearance, more prominent in 
cases with venous 
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occlusion. A high-attenuating bowel wall at 
non-contrast CT is due to haemorrhagic infarction, 
however hyper attenuating bowel wall at contrast- 
enhanced CT is due to congestion. Filling defects 
in the mesenteric arteries and veins indicate 
emboli or thrombi in the ves¬sels. The absence 
of wall enhancement indicates absence of arterial 
flow. Mesenteric stranding and ascites are caused 
by congestive or reperfusion mesenteric oedema. 
If these manifest in cases without mesenteric 
congestion or reperfusion, they may indicate 
bowel per¬foration. Pneumatosis, Porto mesenteric 
venous gas and free perito¬neal gas indicate trans-
mural infarction of the bowel, with or without 
perforation [12]. 

Management 

Fluid resuscitation immediately to enhance 
visceral perfusion. Electrolyte abnormalities 
should be corrected, and nasogastric drainage 
started. Broad-spectrum antibiotics should be 

administered immediately. Unless contraindicated, 
patients should be started on anticoagulation with 
intravenous unfractionated hep¬arin. Prompt 
laparotomy should be done for patients with overt 
peritonitis [8]. The goal of surgical intervention 
includes re-estab¬lishment blood supply to the 
ischemic bowel and other abdominal viscera, 
resection of all non-viable regions, preservation 
of all viable bowel /viscera. Endovascular 
revascularization procedures can be at¬tempted in 
partial arterial occlusion. Damage control surgery 
(DCS) is an important adjunct for patients who 
require intestinal resection and margins brought 
out of abdomen due to the necessity to reassess 
bowel viability and in patients with refractory 
sepsis. Diagnostic lap¬aroscopy with planned re-
laparotomy is an essential part of manage¬ment 
[8]. ESTES guidelines recommend endovascular 
techniques as first line treatment when bowel 
integrity has not been compromised, the choice 
of vascular intervention will depend on available 
resources and expertise [4].

Table 1: Diagnostic and treatment algorithm in patients with suspected acute abdominal steno-occlusive disease

Suspected abdominal major artery steno-occlusive disease

Presence of acute 
peritonitis on examination 

Absence of acute 
peritonitis on
examination 

CT abdomen Diagnostic laparoscopy / 
abdominal exploration 

absence of ischemic
disease : 

conservative
management 

ischemia present: 
endovascular or

surgical treatment
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Prompt and goal-oriented diagnosis and 
consistent treatment within 4–6 h from the onset 
of symptoms can be decisive for the reduction of 
mortality[12].

Conclusion

Acute abdominal ischemic disease is a true 
emergency and in rare cases like this prompt 
emergencysurgical management in order to reduce 
morbidity and mortality.
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