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INTRODUCTION

Ulcerative colitis (UC) is a chronic inflammatory

ABSTRACT

Background: Ulcerative colitis (UC) is a chronic inflammatory colon
disease that is becoming more prevalent around the world. The
pathogenesis is influenced by microbial infections, genetic
predisposition, epithelial barrier defects, dysregulated immune responses,
and environmental factors. Microbial infections have been linked to UC
in a variety of ways. One of the opportunistic viral infections linked to
this disease is cytomegalovirus (CMV).

Aim of the work: to detect the role of CMV infection in diabetic
patients with UC.

Material and methods: This study carried out on 185 patients (105
diabetics and 80 non-diabetics) attending and admitted in the Theodore
Bilharz Research Institute at the Clinic and the Department of
Gastroenterology from January, 2019 till January, 2021. At the end of the
1st year of coloscopic follow up, biopsies taken from all patients for
detection of CMV associated colonic infection using polymerase chain
reaction (PCR).

Results: CMV was found to be positive in 6.7% (7/105) of the diabetic
patients with UC and 2.5% (2/80) of the non-diabetic patients with UC.
Conclusion: A connection between UC and CMV has been detected, but
further research is needed to determine the pathogenesis on a large scale.
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PATIENTS AND METHODS

Clinical description of the studied groups:

bowel disease that causes ulcers and mucosal

erosions in the colon.! It is thought to be caused by a
mix of genetic disorders, microbial infections, and
environmental factors, including diet, but the exact
cause is unknown? UC is characterized by
inflammation of the colonic mucosa, which causes

gastrointestinal ~ symptoms  such

hematochezia, and abdominal pain, and necessitates
immunosuppressive therapy on a regular basis.?

Human CMV, is an opportunistic virus tangled in
many inflammatory syndromes.® Diagnosing CMV
related colitis is difficult due to a lack of specific
medical and endoscopic signs that distinguish CMV

colitis from other types of colitis.*®

CMV reactivation is

disrupted in
immunocompromised people, and is mediated by
both CMV specific antibodies and CD8 positive T-
cells in healthy people.* 7 As a result of the use of
immunosuppressive drugs, especially corticosteroids,

This study carried out on 185 patients, attending
Theodore Bilharz Research Institute at the Clinic and
the Department of Gastroenterology from January,
2019 till January, 2021. All of them diagnosed
clinically, radiologically, laboratory and
endoscopically with UC. The patients were divided
into two groups; diabetic group included 105 cases,
and non-diabetic group included 80 cases. Both
groups were on the same regimen for treatment of
UC including salicylates, corticosteroids with or
without antibiotics. All of them were examined
endoscopically every 6 months to detect any
complications, flaring up or treatment failure. Failure
of medical treatment was detected in 62 patients after
6 months. At the end of the 1% year, coloscopic
biopsies were taken from all patients for detection of
CMV associated colonic infection using PCR. The
endoscopic index of Blackstone and the ulcerative
colitis endoscopic index of severity (UCEIS) were
used to score the disease severity on admission. 1°

diarrhea,

and chronic inflammation in the colonic mucosa,

patients with immunocompromised conditions and

DNA Extraction:

those with medically refractory UC may be

susceptible to CMV infection.® " & Multiple methods
used for accurate detection of CMV associated

infection including tissue PCR. 8°

The DNA was extracted as recommended by the
manufacturer's instructions using the QIAGEN®
Tissue kit (QIAGEN®, Span).

Tissue PCR for CMV DNA:
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According to the manufacturer's instructions CMV
genome of samples was replicated using basic
primers (Table 5). The PCR reaction was carried out
as planned in terms of time and temperature.
Denaturation was performed at 95°C for 5 minutes,
followed by 35 cycles of 95°C for 50 seconds, 60°C
for 45 seconds, 72°C for 40 seconds, and 72°C for 5
minutes. On a 2% agarose gel, the PCR product was
divided into 5uL. 9

Statistical Analysis:

Statistics were done using IBM SPSS statistics for
windows, version 26.0. ' The t-test and 2 test were
used to examine the correlation between the
frequency of CMV and the incidence of UC, as well
as compare tissue samples from the control group. At
the 5% level, statistical significance was
acknowledged.

-X-mean, SD standard deviation: to measure the
central tendency of data and the distribution of date
around their mean.

-Student's t test: for testing statistical significant
difference between means of two samples.

-Q-test: to identify statistical outliers in data.
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Quantitative data were described as mean + standard
deviation in parametric data and as median (IQR) in
non-parametric data and were analyzed using
independent t-test with Mann Whitney test.

-X2 test (Chi square test): used to test statistical
significant relation between different variable or
grades (qualitative data) or percentages.

- Z-test: used to test statistical significant difference
between two percentages.

N.B:
-Significant result is considered if p< 0.05.
-Highly significant result is considered if p< 0.01.

RESULTS

The current study included 185 patients with UC, 65
male and 40 females. Two studied groups were
included diabetic group comprising 105 patients and
non-diabetic group comprising 80 patients. (Table 1)

There was a statistically significant increase in
smokers in the non-diabetic group. (Fig. 1)

Diabetic group

Non-diabetic group

Chi square test/

(105) (80) Independent t test
No % No % X?t*  Pvalue
Sex Female 40 38.1% 32 40.0% 0.069 0.792
Male 65 61.9% 48 60.0%
Age Mean £SD 44.25+2.15 44.12+3.15 0.33 0.739
Range 31-66 29-59
Smokers Yes 38 36.2% 58 72.5% 23.979 0.001
No 67 63.8% 22 27.5%
Associated Hypertensive 18 17.1% 6 7.5% 6.873 0.230
medical IHD 5 4.8% & 3.8%
problems Hyperthyroidism 1 1.0% 0 0.0%
Rheumatoid arthritis 8 7.6% 0 0.0%
Cancer breast 1 1.0% 2 2.5%
Cancer prostate 1 1.0% 0 0.0%

Table 1: General records of the studied groups.

M Diabetic group M Non-diabetic group

80.00% -

60.00% -

40.00%

20.00% -

0.00%
No |

Smokers |

Fig. 1. Percentage of the smokers in the studied
groups.

Sixty six patients (62.9%) had bleeding pre rectum,
78 patients (74.3%) had loss of weight, 42 patients
(40%) had pallor /anemia and 63 patients (60%) had
abdominal pain in diabetic group. (Table 2)

There was a statistically significant increase in
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bleeding per-rectum, loss of weight, pallor /anemia

and abdominal pain. (Fig. 2)

Diabetic Non- Chi square
group diabetic test
(105) group
(80)
No % No % X2 P
value
Bleeding 66 62.9% 13 16.3% 40.311 0.001
per-rectum
Loss of 78 743% 11 13.8% 66.652 0.001
weight
Pallor 42 40.0% 12 15.0% 13.730 0.001
/Anemia
Blood 11 105% 4 5.0% 1.828 0.176
transfusion
Chronic 82 781% 55 688% 2061 0.150
diarrhea
Abdominal 63 60.0% 36 45.0% 4.107 0.042
pain

Table 2: Common symptoms and signs among the

studied groups.
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M Diabetic group W Non-diabetic group

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%

Coloscopic results and endoscopic score of the
studied groups:

According to earlier accounts, we looked for
longitudinal ulcers, large mucosal faults, and
punched-out ulcers. 12 These were thought to be
distinct  characteristics of CMV infection.
Endoscopic ulcers that did not fit these categories
were defined as irregular ulcers. (Table 3,4) (Fig. 3)

I Microbiology

10.00%
0.00%

Fig. 2: Percentage of different clinical presentations

among the studied groups.

Descriptor (score of most severe Likert scale anchor points Definition
lesions)
I-Vascular pattern
Normal (0) Normal vascular  patterns  with

11-Bleeding

111-Erosions and ulcers

Patchy obliteration (1)
Obliterated (2)

None (0)
Mucosal (1)

Luminal mild (2)

Luminal moderate or severe (3)

None (0)

Erosions (1)

Superficial ulcer (2)

Deep ulcer (3)

arborization of capillaries clearly
defined or with blurring or patchy loss
of capillary margins

Patchy obliteration of vascular pattern
Complete obliteration of vascular
pattern

No visible blood

Some spots or streaks of coagulated
blood on the surface of the mucosa
ahead of the scope that can be washed
away

Some free liquid blood in the lumen

Frank blood in the lumen ahead of the
endoscope or visibly oozing from the
mucosa after washing intraluminal
blood, or visibly oozing from a
haemorrhagic mucosa

Normal mucosa, no visible erosions or
ulcers

Tiny (5mm) defects in the mucosa of
a white or yellow colour with a flat
edge

Larger (>5mm) defects in the mucosa,
which are discrete fibrin- covered
ulcers when compared with erosions
but remain superficial

Deeper excavated defects in the
mucosa with slightly raised edge

Table 3: Ulcerative colitis endoscopic index of severity (UCEIS) scores and definitions.

Twenty four patients (22.9%) had Lt .sided colitis
and 81 patients (77.1%) had pancolitis. Forty eight
patients (45.7%) their endoscopic score 8, 57 patients
(54.3%) their endoscopic score between 6- 7 in
diabetic group.

There were statistically significant increase pancolitis
and Score 6-7 for pancolitis in diabetic group. (Table
4)
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Diabetic group Non-diabetic group

Chi square test

(105) (80)
No % No % X2 P value
PCR 7 6.7% 2 2.5%
+Ve
PCR - 1.703 0.191
Ve 98 93.3% 78 97.5%

. . Non-
Diabetic diabetic Chi square
group
(105) group test
80)
P
N o N 2
o % o % X val
ue
Lt
sidede | 2 | 22.9 9 11.3
Colitis d 4 % % 417 | 0.0
colitis 4 11
Panco | 8 | 771 | 7 | 88.8
litis 1 % 1 %
Score
8 for 4 | 457 | 2 | 35.0
pancol | 8 % 8 %
itis
Score
Endosc | &7 | 5 | 543 0.0
oDiC for 7 % 0 % 102. | 0.0
P pancol 521 01
score .
1tis
Score
>0 | 45|00 |4|s3s
% 3 %
pancol
itis

Table 5: PCR results of the studied groups.

A 106-bp band that reflects the amplification of the
human B-globulin gene was found in all coloscopic
tissue samples. (Fig. 4)

PCR analysis with CMV specific primers was
performed due to the consistency and reliability of
the DNA extracted; 167 bp bands representing
replication were observed. (Fig. 5)

Table 4: Coloscopic findings in studied groups.

Fig.3:Endoscopic
cytomegalovirus colitis.

findings

patients

with

Seven patients (6.7%) were had positive PCR so
there were no statistically significant deference
between PCR among studied groups.

. Size,
Primer Sequence bp
B-globulin 106
F 5’ TCCAACATCAACATCTTGGT 3’
R 5’ TCCCCCAAATTCTAAGCAGA
3
CMV 167
= 5’ GTCACCAAGGCCACGACGTT
3
R 5> TCTGCCAGGACATCTTTCTC 3’

Table 6: Base pair (bp) length and sequences of
primers.

Using primers mentioned in the methods, DNA
extracted from tissue samples was amplified for
thep-globulin gene. Amplification produced a 106-
bp band. Considering (P) is the positive control,
DNA from fresh human tissue(N) is the negative
control and PCR master mix without DNA was used.
Clinical samples, lanes 3- 11. Molecular weight for
DNA marker, is (M). (Fig. 4)

Fig. 4: B-globulin PCR analysis.
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DNA extracted from tissues was amplified with the
aid of special primers. After amplification, the
fragment formed a 167-bp band. Samples inoculated
in lanes 3-11; DNA molecular weight marker (M);
negative control (N); positive control (P) also
included. (Fig. 5)

Fig. 5: PCR for detection of CMV from coloscopic
tissue samples.

DISCUSSION

The existing research used colonic CMV DNA
identification to detect the role of CMV in diabetic
patients with UC. CMV is an opportunistic viral
infection characterized by latency and recurrence. In
a remarkable number of studies, an infectious
etiology in the development of UC has been
identified 3415

Despite a large number of published reports, the
precise involvement of CMV in these patients
remains unknown. In 1961, the first relationship
between CMV and UC was discovered.*® Infection
with CMV may cause serious systemic disease and
lead to colectomy in UC patients, particularly those
who are immunodeficient due to steroid treatment or
any form of immunodeficiency.***® During their
follow-up of UC patients, many clinicians, however,
underestimate the significance of CMV as a UC
aggravating factor. PCR has proven to be the best
sensitive laboratory test designed for detecting viral
infections, including CMV infection.®

In the current study, CMV was detected in ulcerative
colitis tissues by PCR in 6.6% of diabetic patients,
with a higher prevalence among the female gender,
and 2.5% of non-diabetic patients, with a higher
prevalence among the male gender. This finding
matched that of Meng-Tzu et al.” who founded a
higher incidence of females with CMV colitis in their
study, as they assumed that is due to the higher rate
of autoimmunity in females, making them more
susceptible to opportunistic infections like CMV.
However, Delvincourt et al.*® found a slight increase
in CMV colitis in males , which could be due to the
small number of females in their study.
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In our study, CMV associated UC was noticed to be
more common in old age patients. This finding is in
line with the earlier study done by Meng-Tzu et al. 7
who reported that CMV infected UC patients are
older as the median age of the patients was 61.3
years. ' Although a recent case report study
discovered an increased prevalence of CMV
associated colitis in infants and young teenagers,
which may be a latent congenital infection as they
found a high proportion of male infants and young
children were associated with CMV activating colitis
which may be attributed to the noticed differences
among host immune defenses (X-linked or
otherwise) against CMV and a problem in innate
immune system toll-like receptor-2 and 4 (TLR-2, 4)
that regulate the host innate responses to CMV.*

As the metabolic syndrome is considered an
immunocompromised condition, diabetes mellitus is
considered a risk factor for increased infections
associated with ulcerative colitis in the current study.
In previous research and analyses, the same
correlations were discovered and concluded. A case
control study done on a large scale on 2049 cases
found that 1200 cases with IBD, 488 with UC, and
146 cases were associated with infectious agents,
including CMV. %

CMV DNA was identified in 9 of the 185
individuals in our study, 7 of them were diabetic and
2 of them were not. According to the findings, there
is a correlation between CMV and UC. In the study
of Mabharani et al. 2015 CMV DNA was found in
80% of ulcerative colitis samples (4 of 5) and 30%
of the non-malignant control group (9 of 30) with a
statistically significant association between the
prevalence of CMV and incidence of ulcerative
colitis in comparison with the control group
(p=0.03). ° Also, a strong positive association
between CMV and UC was concluded by
Dimitroulia et al. %! as they reported that patients
with ulcerative colitis had more often detectable
CMV genome in their blood as well as in their
intestinal tissue samples as compared with controls
(P =0.022 and P < 0.0001, respectively).? The same
relation between CMV and UC was noticed by
Kishore et al. 2 who reported that CMV infection in
patients with IBD may be common (15.8 % of the
studied patients) and associated with poor outcome
and also, they concluded that PCR of rectal biopsy
was the most sensitive method of detection of CMV
infection. %

On the other hand, in the study of Leveque et al. %

the CMV genome was found in the colonic mucosa
by PCR in 7 (10.4%) of the 67 colonic biopsies
corresponding to 7 patients (13.2%): 3 (15%) of
those with ulcerative colitis and 4 (12.1%) of those
with Crohn's disease. CMV infection incidence was
not statistically significant between the two types of
IBD and the relationship between CMV reactivation
and the onset or the severity of IBD exacerbation
remains debatable. * The lack of a connection
between CMV infection and UC in previous studies
may be due to a small number of studied patients,
immunocompetency among the groups studied, or
the use of different genomic detection techniques.

Microbiology
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CONCLUSION

Our observations, noticed a positive connection
between CMV infection and UC especially in
diabetic patients. However, the pathogenesis of CMV
in UC patients' needs to be studied on large groups
with different risk factors.
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