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ABSTRACT

Objective: We aimed to investigate the association between CMV immunohistochemistry positivity and clinical, endoscopic, histologic, and 
tissue CMV PCR findings in ileocolonoscopic biopsies of inflammatory bowel disease patients, and to assess the diagnostic value of CMV 
immunohistochemistry as a reflex test during routine histopathologic evaluation.  

Material and Methods: We conducted a retrospective analysis of 191 patients (136 ulcerative colitis, 55 Crohn’s disease) between 2018 and 2021. We 
analyzed clinical data, endoscopic Mayo scores, histologic activity (Simplified Geboes Score), cytopathic changes, CMV immunohistochemistry 
and tissue CMV PCR results.  

Results: CMV immunohistochemistry was positive in 32.4% of cases, significantly associated with ulcerative colitis (p=0.003), symptomatic 
presentation (p=0.001), extensive colonic involvement (p<0.001), high histologic activity scores (p<0.001), and ulceration (p<0.001). Notably, 
74.2% of CMV immunohistochemistry-positive cases had no preliminary clinical suspicion of CMV infection. Viral cytopathic changes were 
identified in only 30.6% of immunopositive cases on hematoxylin-eosin staining. CMV immunohistochemistry showed a significant correlation 
with tissue PCR (p<0.001), although some discordant cases occurred. The PCR-positive group had significantly higher immunopositive cell 
counts compared to the PCR-negative group (p<0.001). The number of biopsy fragments did not affect CMV detection by immunohistochemistry.

Conclusion: While evaluating endoscopic biopsies of patients with inflammatory bowel disease, CMV immunohistochemistry assessment 
as a reflex test may be considered by the pathologist—even in the absence of identifiable viral cytopathic effects with hematoxylin-eosin—
particularly when severe histologic inflammation is present. Although the clinical significance of CMV immunohistochemistry could not be 
fully determined in this study, this approach may increase the likelihood of detecting CMV infection and, in the appropriate clinical context, 
could contribute to timely diagnosis and management.
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INTRODUCTION

Cytomegalovirus (CMV) is a double-stranded DNA virus 
belonging to the Herpesviridae family, first isolated ap-
proximately half a century ago (1). It has high global sero-
prevalence and can cause various clinical manifestations in 
both immunocompetent and immunocompromised indi-
viduals (2, 3). 

Following the initial description of CMV infection in a pa-
tient with ulcerative colitis (UC) (4), several studies have 
investigated the association between CMV infection/re-
activation and inflammatory bowel diseases (IBD) (5-8). 
Despite conflicting evidence regarding whether CMV posi-
tivity contributes to the exacerbation of inflammation or 
merely represents an epiphenomenon, CMV is detected 
in approximately 30% of patients with IBD, with a nota-

bly higher prevalence in steroid-refractory cases (9). CMV 
infection has also been associated with severe colitis (10-
12). Some studies have reported that CMV-positive IBD 
patients are more likely to require hospitalization and have 
an increased risk of colectomy; however, these associations 
have not been consistently confirmed (13-17). While cer-
tain reports suggest that antiviral therapy does not signifi-
cantly alter overall outcomes, CMV-positive IBD cases that 
are refractory to corticosteroids may benefit from a more 
individualized therapeutic approach (10, 18). 

Nevertheless, the optimal method for detecting CMV reac-
tivation remains unclear. Studies indicate that serum CMV 
PCR or tissue CMV PCR -particularly in ulcerated areas- 
can yield positive results during acute severe disease and 
may be associated with clinical outcomes (18). In addition 
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to PCR-based testing, histological evidence of CMV in tis-
sue, either through morphological assessment or immuno-
histochemistry, is critical for diagnosis and has prognostic 
significance in patients with IBD (11, 15, 16, 19, 20). 

Given the clinical significance of CMV positivity in IBD 
patients, we aimed to investigate the association between 
positive CMV immunohistochemistry (IHC) results and 
clinical, endoscopic, histological and tissue CMV PCR 
findings in ileocolonoscopic biopsies of IBD patients, both 
with and without a preliminary clinical diagnosis of CMV 
infection. Additionally, we aimed to assess the diagnostic 
impact of CMV IHC utility in routine histopathologic eval-
uation of endoscopic biopsies of IBD patients. 

MATERIALS and METHODS

Pathology reports of ileocolonoscopic biopsies from pa-
tients clinically and endoscopically diagnosed with IBD, in 
whom CMV IHC was performed between 2018 and 2021, 
were retrospectively evaluated at a tertiary reference center. 
This study was approved by the Clinical Research Ethics 
Committee of the Istanbul University Faculty of Medicine 
(file number: 2021/1810). 

The distinction between UC and CD was made based on 
endoscopic biopsies on clinical grounds. Cases in which a 
definitive distinction could not be established were exclud-
ed from the study. The clinical and endoscopic findings 
were retrieved from the hospital database. Mayo endoscop-
ic scores of ileocolonoscopy findings were recorded. Nor-
mal endoscopic appearance was scored as ‘0’; erythema, 
decreased vascular pattern, mild friability were scored as 
‘1’ (mild activity); marked erythema, absent vascular pat-
tern, friability, erosions were scored as ‘2’ (moderate activ-
ity); and spontaneous bleeding, ulceration were scored as 
‘3’ (severe activity) (21). The extent of disease involvement 
was determined based on endoscopic evaluation. The clas-
sification of involvement included ileal, ileocolonic, colon-
ic involvement, and pancolitis.

All archived H&E-stained biopsy sections were re-exam-
ined. Biopsies were evaluated for histologic disease activ-
ity using the Simplified Geboes Score (SGS) (22). The SGS 
comprises five grades: Grade 0 indicates no inflammatory 
activity; Grade 1 is characterized by the presence of basal 
plasma cells; Grade 2 is defined by eosinophils or neutro-
phils in the lamina propria; Grade 3 denotes the presence 
of neutrophils in the epithelium; and Grade 4 reflects epi-
thelial injury in the crypts and surface epithelium, as evi-
denced by crypt destruction, erosion, ulceration, or granu-
lation tissue formation. The highest grade observed across 
the various colonic sites was used to determine the overall 
activity score. 

In addition, biopsies were re-examined for CMV-associ-
ated viral cytopathic changes, such as nuclear inclusions, 
nuclear and cytoplasmic amphophilic appearance, and cel-
lular enlargement. Tissue fragments that underwent CMV 
IHC were counted and measured. 

CMV immunohistochemistry

Four µm-thick tissue sections of the biopsies were incu-
bated with the primary CMV antibody (CMV Novocastra, 
1/200 dilution, 32 minutes incubation) by using an auto-
mated staining module (Ventana Medical System-Bench-
mark XT/ISH Staining Module, Roche, Switzerland). 

The total number of CMV IHC-positive cells was counted 
for each case. In addition, the number of stained cells in the 
area with the highest staining density at a medium power 
(20× objective) was recorded (20).

Statistical Analysis

All statistical analyses were conducted using the Statistical 
Package for the Social Sciences (SPSS) software, version 
28.0 for Windows (IBM Corp., Armonk, NY, USA). The 
Kolmogorov–Smirnov test was used to assess the normality 
of the data distribution. Descriptive statistics were present-
ed as mean±standard deviation for continuous variables, 
and as frequency and percentage for categorical variables. 
Differences in mean values between groups were analyzed 
using the independent samples t-test. Associations between 
categorical variables were evaluated using Pearson’s chi-
square test. A p-value <0.05 was considered statistically 
significant.

RESULTS

Patient Characteristics, Including Demographic, 
Clinical and Histologic Data

A total of 191 patients underwent CMV immunohisto-
chemistry, including 136 patients (71.2%) with UC and 
55 patients (28.8%) with Crohn’s disease (CD). The mean 
age of the patients was 43.17 years (±15.6 SD; range: 18-76 
years). Patients with CD were significantly younger than 
those with UC (p=0.001). Of the patients, 68% (n=130) 
were male and 32% (n=61) were female. There was no sig-
nificant gender difference between the UC and CD groups 
(p=0.063). 

Of the total cohort, 82 patients (42.9%) presented with 
symptoms such as bloody mucous stool, diarrhea, abdomi-
nal pain, and weight loss, while 109 patients (57.1%) were 
asymptomatic and underwent colonoscopy for surveil-
lance. Symptomatic presentation was more frequent in UC 
(51.5%) compared to CD (21.8%) (p<0.001).
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Biopsies from 13 patients (6.8%) were initial diagnostic 
samples, while those from 178 (93.2%) patients were ob-
tained during follow-up or relapse. 

In patients with CD, ileal (n=14, 24.5%), ileocolonic (n=26, 
47.3%), and colonic (n=113, 24.5%) involvement were ob-
served, with ileocolonic involvement being the most com-
mon. Pancolitis was noted in only one patient (1.8%) with 
CD. In contrast, among patients with UC, colonic involve-
ment was observed in the majority of cases (n= 99, 72.8%), 
while pancolitis was present in 37 cases (27.2%) (p<0.001).

There was no significant difference in Mayo endoscopic 
scores between UC and CD (p=0.158); however, a signifi-
cant difference was observed in the SGS (p=0.008). Approx-
imately three-quarters of CD patients had histologic activity 
corresponding to SGS 4. In contrast, among UC patients 73 
(53.7%) had SGS 4, followed by SGS 3 in 51 (37.5%).

Viral cytopathic changes on H&E staining were observed 
in only 19 patients (9.9%), predominantly in UC (n=18, 
94.7%), and only in one patient (5.3%) with CD (p=0.017). 
Histologic findings are shown in Figure 1. 

The clinicopathologic features of the patients are presented 
in detail in Table I.

CMV Immunohistochemistry Results 

CMV IHC positivity was observed in 62 cases (32.4%), 
while 129 cases (67.6%) showed no immunoreactivity. 
The CMV IHC-positive patients were significantly older 
(mean±SD: 46.47±15.27 years) than the negative patients 
(mean±SD: 41.59±15.73) (p=0.044), with no significant 
difference in gender (p=0.112). CMV positivity was more 
frequent in UC (39%) compared to CD (16.4%) (p=0.003) 
and was significantly associated with symptomatic presen-
tation (p=0.001). 

Table I: Clinicopathologic features of the patients.

All patients (n=191) UC (n=136, 71.2%) CD (n=55, 28.8%) p value
Age (mean±SD) 43.17±15.6 45.48±15.16 37.47±15.71 0.001
Gender 

Male 
Female 

130 (68%)
61 (32%)

98 (75.4%)
38 (62.3%)

32 (24.6%)
23 (37.7%)

0.063

Extension
Ileal 
Ileocolonic 
Colonic 
Pancolitis 

14 (7.3%)
26 (13.6%)

113 (59.2%)
38 (19.9%)

0 (0%)
0 (0%)

99 (72.8%)
37 (27.2%)

14 (24.5%)
26 (47.3%)
14 (24.5%)

1 (1.8%)

<0.001

Biopsy time
First diagnostic biopsy 
Follow up or relapse biopsy 

13 (6.8%)
178 (93.2%)

11 (8%)
125 (92%)

2 (3.6%)
53 (96.3%)

0.269

Clinic presentation 
Symptomatic
Asymptomatic

82 (42.9%)
109 (57.1%)

70 (51.5%)
66 (48.5%)

12 (21.8%)
43 (78.2%)

<0.001

Mayo endoscopic score
0
1
2
3

4 (2.1%)
17 (8.9%)
19 (9.9%)

151 (79.1%)

4 (3%)
14 (10.2%)
16 (11.8%)
102 (75%)

0 (0%)
3 (5.5%)
3 (5.5%)
49 (89%)

0.158

Simplified Geboes score
0
1
2
3
4

-
6 (3.1%)

11 (5.8%)
59 (30.9%)

115 (60.2%)

-
3 (2.2%)
9 (6.6%)

51 (37.5%)
73 (53.7%)

-
3 (5.5%)
2 (3.6%)

8 (14.5%)
42 (76.4%)

0.008

CMV inclusion on H&E
Present 
Absent 

19 (9.9%)
172 (90.1%)

18 (94.7%)
118 (68.6%)

1 (5.3%)
54 (31.4%) 0.017

H&E: Haematoxylin-Eosin
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Figure 1: Histopathological findings and CMV-associated viral cytopathic changes on H&E. Ulceration and highly active inflammation 
with a SGS of 3-4 are observed in figures (A,B). CMV-associated cytoplasmic and nuclear enlargement, along with amphophilic 
cytoplasmic staining, are observed in endothelial and stromal cells marked with arrows (A-F). Intranuclear eosinophilic inclusions are 
obvious in figures b, c, e (right arrow), and f.

A

C

E

B

D

F

CMV IHC positivity was detected 8 of the cases (61.5%) at 
initial diagnosis, while it was identified in 54 cases (30.3%) 
during follow-up or relapse (p=0.02). 

A significant association was found between CMV IHC 
positivity and extension of disease involvement (p<0.001). 
No CMV immunoreactivity was detected in CD cases with 

ileal involvement, and only 11.5% (n=3) of the CD cases 
with ileocolonic involvement were positive. In contrast, 
CMV IHC positivity was observed in 34.5% of cases (n=39) 
with colonic involvement (34 cases with UC and 5 with 
CD) and in 52.6% of cases (n=20) with pancolitis (19 with 
UC and 1 with CD). 
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and -negative groups. The CMV-positive group had a mean 
of 3.02±2.05 (range: 1–14) tissues, compared to 2.74±1.55 
(range: 1–8) in the CMV-negative group (p=0.297). 

The association between CMV IHC positivity and clinico-
pathologic features is summarised in Table II.

Cases with and without a Preliminary Clinical 
Diagnosis of CMV Infection

Among the 191 patients, 36 (18.8%) had a preliminary clin-
ical diagnosis of CMV infection of which 22 (61.1%) were 
symptomatic. In contrast, among 155 patients (81.2%) 
without a preliminary clinical diagnosis of CMV infection, 
60 patients (38.7%) were symptomatic (p=0.014). There 
was no significant association between the underlying dis-
ease (UC or CD) and whether there was preliminary clini-
cal diagnosis of CMV infection (p=0.169).

Among CMV IHC-positive cases, only 25.8% had a pre-
liminary clinical diagnosis of CMV infection, while the re-
maining 74.2% were identified by the pathologist without 
any prior clinical suspicion of CMV infection. Association 
between preliminary clinical diagnosis of CMV infection 
and CMV IHC results are summarized in Table III. 

Although no association was found between CMV IHC 
positivity and the Mayo endoscopic score (p=0.337), a sig-
nificant association was detected with the SGS. No immu-
noreactivity was observed in cases with SGS 1 or 2. Among 
CMV IHC-positive cases, 83.8% (n=52) exhibited histo-
logic activity corresponding to SGS 4, while the remaining 
16.2% (n=10) showed SGS 3 activity (p<0.001). 

CMV IHC positivity was significantly associated with 
the presence of ulceration (83.9%, p<0.001). Particularly, 
among cases with a SGS 4, 41 (66.1%) showed CMV posi-
tivity only in ulcerated tissue, 7 (11.3%) showed positivity 
in both ulcerated and non-ulcerated tissues, and 4 (6.4%) 
showed positivity exclusively in non-ulcerated tissue. The 
remaining 10 (16.2%) CMV-positive cases, all with a SGS 3 
displayed positivity in actively inflamed tissue.  CMV IHC 
findings are presented in Figure 2 and Figure 3.

The mean number of tissue fragments (0.2–0.3 cm in di-
ameter colonoscopic biopsies) subjected to CMV IHC was 
2.82 ± 1.72 (range: 1–14). The distribution of tissue amounts 
were as follows: 1 tissue in 33 cases, 2 in 65 cases, 3 in 53 
cases, 4 in 16 cases, 5 in 8 cases, 6 in 7 cases, 7 in 6 cases, 8 in 
2 cases, and 14 in 1 case. There was no significant difference 
in the number of tissues between the CMV IHC-positive 

Figure 2: CMV IHC findings demonstrating CMV-positive cells within inflamed mucosal tissues. Variable intensities of CMV IHC 
immunoreaction are observed in areas of active inflammation (A-F). Depending on the plane of sectioning, some positive signals appear 
smaller, while others appear larger. Cellular enlargement is more clearly visualized in sections passing through the central axis of the cell 
(C-F).

A

D

B

E

C

F



128

Turkish Journal of Pathology BUYUK M et al: Impact of IHC in Detecting CMV in IBD 

Vol. 41, No. 3, 2025; Page 123-135

lial and stromal cells; 22 cases (35.4%) showed positivity 
only in endothelial cells; 9 cases (14.6%) showed positivity 
only in stromal cells. There was no significant difference in 
the distribution of IHC-positive cell types between UC and 
CD (p=0.11). Details are presented in Table IV.

No significant difference was found in the total number of 
CMV-positive cells with or without clinically mentioned 
CMV suspicion (6.5±4.3 vs 8.9±12.8, p=0.27). Although 
there was higher mean number of positive cells per 20× 
field without a preliminary clinical diagnosis, this dif-
ference did not reach statistical significance (2.8±1.7 vs 
4.6±5.7, p=0.06).

Correlation between CMV IHC results with tissue CMV 
PCR results

The data of tissue CMV PCR results was obtained in 101 
(52.9%) cases, of whom 61 (60.4%) were positive. Tissue 
CMV PCR results showed a statistically significant correla-
tion with CMV IHC findings (p<0.001). 

We conducted a statistical analysis within the cohort of 
patients who underwent tissue CMV PCR testing (n=101), 

Quantification of Cells Exhibiting Viral Cytopathic 
Changes and CMV IHC Positivity

Among the 62 CMV IHC-positive cases (32.4%), 19 (30.6%) 
had viral cytopathic changes on H&E, while 43 (69.4%) 
showed no viral cytopathic changes. The detection of vi-
ral cytopathic changes on H&E was significantly correlated 
with CMV IHC positivity (p<0.001). The mean number of 
cells showing cytopathic changes on H&E was 0.5 ± 0.97 
(range: 0–4). The mean total number of CMV IHC-positive 
cells per slide was 8.34 ± 11.28 (range: 1–80), and the mean 
number of positive cells per field at 20× magnification was 
4.19 ± 5.07 (range: 1–30).

CMV IHC-positive cell counts, and cell types were ana-
lyzed separately for UC and CD. Among IHC-positive cas-
es, the mean number of CMV-positive cells was 3.04 ± 5.63 
in UC and 1.82 ± 10.82 in CD (p=0.31). Similarly, the mean 
number of positive cells per 20× field was 4.06 ± 4.03 in UC 
and 4.89 ± 9.51 in CD (p=0.161). 

CMV IHC positivity was observed in endothelial cells and 
stromal cells. The distribution of positive cell types was as 
follows: 31 cases (52%) showed positivity in both endothe-

Figure 3: CMV IHC findings demonstrating CMV-positive cells within inflamed mucosal tissues. No visible cytopathic changes are seen 
in the inflamed areas on H&E staining (A,C), whereas positive immunoreactivity is observed on IHC (B,D). A crush artifact on the left 
side of figure (A) complicates histological evaluation.

A

C
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to the PCR-negative group. The mean total number of 
positive-stained cells per slide was 6.21±11.47 in the PCR-
positive group versus 0.45±1.45 in the PCR-negative group 
(p<0.001). Similarly, the number of IHC-positive cells at 
20× magnification was significantly higher in the PCR-

focusing on the number of IHC-positive cells and the pres-
ence of viral cytopathic changes on H&E staining.

Our analysis revealed that the PCR-positive group had 
significantly higher IHC-positive cell counts compared 

Table II: Association between CMV IHC positivity and clinicopathologic features.

CMV positive
(n=62, 32.4%)

CMV negative
(n=129, 67.6%) p value

Age (mean±SD) 46.47±15.27 41.59±15.73 0.044
Gender 

Male (n=130)
Female (n=61)

47 (36.1%)
15 (24.6%)

83 (63.9%)
46 (75.4%)

0.112

Diagnosis
UC (n=136)
CD (n=55)

53 (39%)
9 (16.4%)

83 (61%)
46 (83.6%)

0.003

Symptom
Present (n=82)
Absent (n=109)

37 (59.7%)
25 (40.3%)

45 (34.9%)
84 (65.1%)

0.001

Mayo endoscopic score
0 (n=4)
1 (n=17)
2 (n=19)
3 (n=151)

0 (0%)
4 (6.4%)
8 (13%)

50 (80.6%)

4 (3.1%)
13 (10%)
11 (8.5%)

101 (78.3%)

0.337

0.164 (0+1vs2+3)

Simplified Geboes score
0 (n=0)
1 (n=6)
2 (n=11)
3 (n=59)
4 (n=115)

-
0 (0%)
0 (0%)

10 (16.2%)
52 (83.8%)

-
6 (4.6%)

11 (8.6%)
49 (38%)

63 (48.8%)

<0.001
0.003 (0+1+2vs3+4)

Extension
Ileal (n=14)
Ileocolonic (n=26)
Colonic (n=113)
Pancolitis (n=38)

0 (0%)
3 (11.5%)

39 (34.5%)
20 (52.6%)

14 (100%)
23 (88.5%)
74 (65.5%)
18 (47.4%)

<0.001

Biopsy time
First diagnostic biopsy (n=13)
Follow up or relapse biopsy (n=178)

8 (61.5%)
54 (30.3%)

5 (38.5%)
124 (69.7%)

0.020

Ulceration on histopathology 
Present (n=115)
Absent (n=76)

52 (83.9%)
10 (16.1%)

63 (48.8%)
66 (51.2%)

<0.001

CMV inclusion on H&E
Present (n=19)
Absent (n=172)

19 (30.6%)
43 (69.4%)

0 (0%)
129 (100%)

<0.001

Tissue amount in IHC slide (no. of core bx)
(mean±SD)
(median)

3.02±2.05 (1-14) 
3

2.74±1.55 (1-8)
2

0.297

Tissue CMV PCR (n=101) 
Positive (n=61)
Negative (n=40)

35 (57.4%)
6 (15%)

26 (42.6%)
34 (85%)

<0.001
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sample size of the IHC-positive/PCR-negative group. In 
addition, no significant clinical differences were observed 
between IHC-positive/PCR-negative and IHC-positive/
PCR-positive patients in terms of diagnosis, gender, clini-
cal presentation at the time of biopsy, disease severity (as 
assessed by the simplified Geboes score), or Mayo endo-
scopic score (p>0.05 for all). However, the presence of viral 
cytopathic changes on H&E staining differed significantly 
between the IHC-positive/PCR-positive and IHC-positive/
PCR-negative groups. None of the six IHC-positive/PCR-
negative cases showed viral cytopathic changes on H&E. 
In contrast, 48.6% of the IHC-positive/PCR-positive cases 
(n=17) exhibited such changes (p=0.033). In the remaining 
IHC-positive/PCR-positive cases (n=18, 51.4%), no cyto-
pathic effects were identified on H&E.

The comparison of CMV IHC and Tissue CMV PCR re-
sults are given in Table V. 

positive group (2.93±4.7 vs. 0.3±1.02, p<0.01). Moreover, 
CMV inclusions on H&E staining were observed exclusive-
ly in the PCR-positive group (p<0.001).

Among the PCR-positive cases, 35 (57.4%) were also CMV 
IHC-positive, while 26 (42.6%) were CMV IHC-negative. 
Notably, six cases (14.6%) were CMV IHC-positive but 
PCR-negative. In the six cases that were CMV IHC-posi-
tive but tissue PCR-negative, the number of IHC-positive 
cells ranged from 1 to 8 (one cell in two cases, two cells in 
two cases, four cells in one case, and eight cells in one case), 
with a mean of 3 ± 2.68. In contrast, among the 35 cases 
that were positive for both CMV IHC and tissue PCR, the 
number of IHC-positive cells ranged from 2 to 80, with a 
mean of 10.83 ± 13.44. Although a higher number of posi-
tive cells was observed in patients positive for both IHC 
and PCR, the difference was not statistically significant 
(p>0.05). This lack of significance may be due to the small 

Table III: Association between preliminary clinical diagnosis of CMV infection and CMV IHC results.

Performing CMV immunohistochemistry
With preliminary clinical 
diagnosis (n=36, 18.8%)

Without preliminary clinical 
diagnosis (n=155, 81.2%) p value

Diagnosis
UC (n=136)
CD (n=55)

29 (21.3%)
7 (12.7%)

107 (78.7%)
48 (87.3%)

0.169

Clinic presentation 
Symptomatic (n=82)
Asymptomatic (n=109)

22 (61.1%)
14 (38.9%)

60 (38.7%)
95 (61.3%)

0.014

Mayo endoscopic score
0 (n=4)
1 (n=17)
2 (n=19)
3 (n=151)

0 (0%)
1 (2.8%)
2 (5.6%)

33 (91.7%)

4 (2.6%)
16 (10.3%)
17 (11%)

118 (76.1%)

0.208

0.080 (0+1vs2+3)

Simplified Geboes score
0 (n=0)
1 (n=6)
2 (n=11)
3 (n=59)
4 (n=115)

-
0 (0%)

1 (2.8%)
9 (25%)

26 (72.2%)

-
6 (3.9%)

10 (6.5%)
50 (32.3%)
89 (57.4%)

0.303

0.152 (0+1+2vs3+4)

CMV inclusion on H&E
Present (n=19)
Absent (n=172)

6 (16.7%)
30 (83.3%)

13 (8.4%)
142 (91.6%)

0.135

CMV immunohistochemistry
Positive (n=62)
Negative (n=129)

16 (25.8%)
20 (15.5%)

46 (74.2%)
109 (84.5%)

0.088

Total number of IHC-positive cells per 
slide (mean±SD) 6.5±4.3 8.9±12.8 0.27
Number of IHC-positive cells at 20× 
magnification (mean±SD) 2.8±1.7 4.6±5.7 0.06



131

Turkish Journal of PathologyBUYUK M et al: Impact of IHC in Detecting CMV in IBD 

Vol. 41, No. 3, 2025; Page 123-135

Table IV: Quantification of positive cells in CMV IHC by disease type.

UC 
CMV IHC 

positive
n=53 (39%)

UC 
CMV IHC 
negative

n=83 (61%)

p value

CD 
CMV IHC 

positive
n=9 (16.4%)

CD 
CMV IHC 
negative

n=46 (83.6%)

p value

Simplified Geboes score
0 (n=0)
1 (n=6)
2 (n=11)
3 (n=59)
4 (n=115)

-
0
0

10 (19.6%)
43 (59%)

-
3 (100%)
9 (100%)

41 (80.4%)
30 (42%)

<0.001 -
0 (0%)
0 (0%)
0 (0%)

9 (21.4%)

-
3 (100%)
2 (100%)
8 (100%)

33 (78.6%)

0.343

Tissue amount in IHC slide 
(no. of core bx) (mean±SD) 3.02±2.08 2.64±1.66 Not significant 3.00±2.00 2.91±1.35 Not significant
CMV inclusion on H&E

Present (n=19)
Absent (n=172)

18 (100%)
35 (30%)

0 (0%)
83 (70%)

<0.001 1 (100%)
8 (14.8%)

0 (0%)
46 (85.2%)

0.024

Total number of IHC-
positive cells per slide 
(mean±SD) 3.04±5.63 - N/A 1.82±10.82 -

N/A
(p=0.31 UC vs CD)

Number of IHC-positive 
cells at 20× magnification 
(mean±SD) 4.06±4.03 - N/A 4.89±9.51 -

N/A
(p=0.16 UC vs CD)

IHC positive cell type
E (n=22)
S (n=9)
E+S (n=31)

18 (34%)
6 (11.3%)

29 (54.7%)
- N/A

4 (44.4%)
3 (33.3%)
2 (22.2%)

-
N/A

(p=0.11 UC vs CD)

E: Endothelial cell, S: Stromal cell, H&E: Haematoxylin-Eosin

Table V: The comparison of CMV IHC and tissue CMV PCR results

Tissue CMV PCR positive
n=61

Tissue CMV PCR negative
n=40 p value

CMV IHC
Positive (n=41)
Negative (n=60)

35
26

6
34

<0.001

Total number of IHC-positive cells per slide
(mean±SD)
Range (median)

6.21±11.47
0-80 (3)

0.45±1.45
0-8 (0)

<0.001

Number of IHC-positive cells at 20× 
magnification (mean±SD)

Range (median)
2.93±4.7
0-30 (1)

0.3±1.02
0-6 (0)

<0.001

CMV inclusion on H&E
Present (n=17)
Absent (n=84)

17
44

0
40

<0.001

Number of inclusions on H&E
(mean±SD)
Range (median)

0.48±0.99
0-4 (0)

0±0
0

<0.001
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treatment response could not be evaluated in this study. 
Several studies have suggested that not merely the pres-
ence of CMV positivity on IHC, but rather the density of 
CMV-positive cells, is associated with prognosis, treatment 
response, and the need for colectomy (11, 15, 20, 26). The 
presence of more than five CMV-positive cells has been 
linked to an increased risk of colectomy in some reports, 
whereas others have identified similar risk associations 
with as few as two positive cells (15, 26). Additionally, one 
study reported that more than ten CMV-positive cells in 
a biopsy specimen was correlated with steroid resistance 
and acute clinical deterioration (11). These studies em-
ployed varying cut-off values for CMV-positive cell counts; 
while some considered the total number of positive cells 
per biopsy, others were focused on the most intense areas 
at medium power magnification (×20). Further prospective 
studies are needed to elucidate these potential correlations.

No standardized or universally accepted minimum num-
ber of tissue samples for reliable CMV detection via IHC 
has been established in the literature (24). A study has dem-
onstrated that obtaining a minimum number of 11 colonic 
biopsies from inflamed tissue in patients with UC, and 16 
in those with CD, is required to achieve adequate diagnostic 
sensitivity for CMV detection (27). In our study, there was 
no statistically significant difference in the mean number of 
tissue samples between the CMV IHC-positive and CMV 
IHC-negative groups. The mean and median numbers of 
tissue samples in the IHC positive group was only three. As 
also observed in our study, CMV positivity is more likely 
to be detected in ulcerated tissues; therefore, obtaining tar-
geted biopsies from the ulcerated tissues may enhance the 
likelihood of CMV detection even with a reduced number 
of tissue samples. According to our results, suggesting that 
obtaining at least three samples from the actively inflamed 
areas may be beneficial for detecting CMV. Considering 
that CMV may exhibit a patchy distribution in biopsies, 
increasing the number of tissue samples could enhance the 
likelihood of detection.

Although the detection of CMV-related viral cytopathic 
effects via H&E and/or IHC is widely accepted as a practi-
cal diagnostic standard, some studies have suggested that 
tissue CMV PCR may be more reliable and recommend-
ed that CMV IHC should not be used alone but rather in 
combination with molecular tests (28, 29). In those stud-
ies, the rates of IHC positivity among CMV PCR-positive 
cases were reported as 21.7% and 35.1%. In contrast, the 
present study demonstrated a higher IHC positivity rate 
of 57.4% among PCR-positive cases. Additionally, we ob-
served a statistically significant correlation between tissue 

DISCUSSION

Given the potential prognostic implications of CMV posi-
tivity in IBD, identification of CMV-positive cases is cru-
cial. The optimal method for detecting CMV reactivation 
remains unclear. The most recommended method for 
detecting CMV infection is histological or immunohisto-
chemical evaluation rather than PCR-based testing (23, 24).

We retrospectively evaluated the relationship between 
CMV IHC results and clinical presentation, endoscopic 
findings, and histologic features in IBD patients. The quan-
tification of cells exhibiting viral cytopathic changes and 
positively stained CMV IHC were also examined in detail. 

CMV IHC positivity was more frequently observed in pa-
tients with UC (39%) than in those with CD (16.4%). In this 
retrospective study, most CMV IHC-positive cases (74.2%) 
had no preliminary clinical diagnosis of CMV infection. 
Whereas CMV IHC positivity was associated with symp-
tomatic presentation, 45.1% of the symptomatic cases were 
CMV IHC positive and only 26.8% of these had a prelimi-
nary clinical diagnosis of CMV infection. Previous studies 
have reported an association between CMV positivity and 
higher Mayo endoscopic scores or the presence of endo-
scopic ulcers (14, 17, 25). No association was found in this 
study between the Mayo endoscopic score and CMV IHC 
positivity. On the other hand, a high SGS was significantly 
associated with CMV positivity. Approximately 91% of the 
cases had a high SGS (score 3 or 4), and CMV IHC positiv-
ity was observed in 35.6% of these cases.

CMV-related cytopathic effects were identified on H&E 
slides in only 19 cases (9.9%), whereas CMV IHC was posi-
tive in 62 cases (32.4%). This discrepancy may be explained 
by the difficulty in detecting CMV-related cytopathic 
changes on H&E-stained slides. Although interpretation 
is more straightforward when characteristic eosinophilic 
nuclear inclusions-known as “owl’s eye” appearances-are 
present, several factors can hinder accurate assessment. 
These factors include technical variables such as section 
thickness and staining quality, clinical limitations such as 
inadequate tissue sampling, and the experience level of the 
interpreting pathologist. It seems that a combined evalua-
tion using H&E staining alongside IHC offers a more reli-
able approach for diagnosing CMV infection, particularly 
in tissue-based assessments (18, 23, 24). 

In our study, an average of 8.34 ± 11.28 CMV-positive cells 
per biopsy specimen (range:1-80) and 4.19 ± 5.07 CMV-
positive cells per field at 20× magnification (range:1-30) 
were detected. However, due to limited clinical data, the 
association between CMV density, disease course, and 
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fer additional prognostic value when interpreted in the ap-
propriate clinical context. A notable finding in this retro-
spective analysis of CMV IHC-positive cases was that the 
majority (74.2%) were identified based on the pathologist’s 
suspicion rather than a prior clinical suspicion. Consider-
ing that adequate clinical information and a suspicion of 
CMV infection in the preliminary diagnosis were not pro-
vided for every case with high Mayo endoscopic scores or 
a symptomatic presentation, this raises an important ques-
tion: In which patient groups should pathologists suspect 
CMV infection and pursue further investigation? Based on 
our findings, and considering the established association 
between CMV infection and severe or steroid-refractory 
disease (9-11), as well as the clinical significance of isolated 
CMV positivity detected by IHC (30), we propose that in 
cases with high histological activity, specifically those with 
an SGS of 3 or 4, pathologists should assess for CMV in-
fection. Moreover, we recommend that CMV presence be 
investigated not solely through routine histological evalu-
ation, but also by employing IHC staining as a reflex test 
particularly in patients with UC may offer valuable insights 
for guiding clinical management, even when CMV infec-
tion is not clinically suspected. Treatment decisions should 
incorporate clinical context, viral load, and biopsy findings.

This study has some limitations. First, it is a retrospective 
study, and the cases in which CMV IHC was performed 
were selected from our routine pathology reports. Another 
limitation is the inability to evaluate the clinical implica-
tions such as data regarding the proportion of patients who 
received antiviral therapy, the dosage, treatment duration, 
and clinical outcomes as well as viral load were insufficient 
and thus could not be analyzed. In addition, serum CMV 
IgM results were not available for the patients included in 
this study, preventing correlation with serologic findings.

CONCLUSION

In summary, our findings suggest that integrating histo-
pathological, immunohistochemical, and molecular ap-
proaches may improve the detection of CMV infection 
in patients with IBD. The observed association between 
CMV IHC positivity, cytopathic changes on H&E, and 
higher histological activity supports the potential relevance 
of tissue-based evaluation. While the clinical significance 
of CMV IHC could not be fully determined in this study, 
our results indicate that CMV IHC assessment as a reflex 
test may be considered—particularly in UC patients with 
severe histologic inflammation (SGS ≥3)—as it could con-
tribute to timely diagnosis and inform patient management 
in the appropriate clinical context.

CMV PCR results and CMV IHC findings. We also found 
that a higher number of CMV IHC-positive cells and the 
presence of viral cytopathic changes on H&E staining were 
significantly associated with tissue PCR positivity. Nota-
bly, six cases in our cohort were CMV IHC-positive but 
PCR-negative, while 26 cases were CMV IHC-negative 
yet PCR-positive. No significant clinical differences were 
observed between IHC-positive/PCR-negative and IHC-
positive/PCR-positive patients, except that viral cytopathic 
changes on H&E were present only in the IHC-positive/
PCR-positive group. Previous studies have linked tissue 
CMV PCR positivity—particularly in the presence of high 
viral loads—with resistance to steroid or other immuno-
suppressive therapies (18). Although viral load data were 
not available in our study, it is reasonable to hypothesize 
that discordant IHC/PCR results may reflect cases with low 
tissue viral burden. 

While the relative diagnostic performance of CMV IHC 
versus PCR remains debated, our findings suggest that the 
presence of viral cytopathic effects on H&E may serve as a 
potential predictor of tissue PCR positivity. However, de-
tecting such changes can be challenging due to their sub-
tle and sometimes nonspecific appearance. In this context, 
IHC serves as a valuable diagnostic adjunct -particularly 
in cases where low viral loads might lead to false-negative 
PCR results. IHC not only enhances diagnostic confidence 
but also provides important morphological context by 
highlighting infected cells within the tissue. In such in-
stances, the direct histological detection of viral cytopathic 
effects or IHC positivity may offer more clinically relevant 
evidence of active infection than the mere presence of viral 
DNA detected by PCR (9). 

The central question in this context is: What is the clinical 
significance of CMV presence in the tissue? As previously 
mentioned in the literature, it remains debated whether 
CMV plays a pathogenic role contributing to disease ac-
tivation or merely represents an “innocent bystander” (9). 
While differing opinions exist, several studies have sug-
gested that in terms of prognosis, treatment response, and 
the need for colectomy, the density of CMV IHC-positive 
cells -rather than mere positivity- may be a more relevant 
factor for decision making (10, 11, 15, 20, 26) as discussed 
above. Given the current lack of consensus regarding both 
cut-off thresholds and quantification methodology, routine 
reporting of the exact number of IHC-positive cells is not 
universally recommended. Nonetheless, pathologists may 
consider documenting CMV density, particularly in cases 
with high histologic activity, as this information could of-
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