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The role of Human Cytomegalovirus (HCMV) in
Patients with Active Coeliac Disease (CD)
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ABSTRACT
Researchers have recently increased their focus on the link between autoimmune diseases and infections. Most of the recent research
indicates that silent human cytomegalovirus (HCMV), may have diverse roles in the initiation, development, and exacerbation of
autoimmune diseases, such as coeliac Disease (CD) and inflammatory bowel disease. The aim of this study is to evaluate the role of
HCMV infection in Iraqi patients with CD.
Serum samples were obtained from 60 patients with CD, and from 60 healthy subjects. Enzyme-linked immunosorbent assay was
used to determine the Anti-Transglutaminase IgG/IgA, Anti-gliadin IgA/ IgG, as well as the HCMV IgM/ IgG levels in the serum
samples.
Significantly higher percentage of positivity for serum Anti-transglutaminase (100% vs 0%. p=0.00), serum Anti-gliadin A (96.7% vs.
13.3%, p=0.00) and serum Anti-gliadin G (90% vs. 13.3%, p=0.00) in active CD patients from the healthy controls. Serum AntiHCMV IgM were detected equally in (3.3%) among both in CD patients and controls whereas serum Anti-HCMV IgG in both CD
patients and the controls were (76.7% vs.78.3% , p=0.827). The mean concentrations of studied specific antibodies for CD in
patient’s serum are highly significant associated with positive anti-HCMV IgG compared to controls.
HCMV infections could participate in the immunopathogenesis of CD whether it’s an autoimmune triggering factor, or may be
coexist during immunosuppressive state of the disease, all of which can further worsen the disease prognosis. Further studies are
needed in detail to understand HCMV immune-pathological effect and to develop new strategies for targeted therapeutic
interventions.
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Introduction
CD is an autoimmune disease of the proximal
intestine, characterised by villous atrophy and
sensitivity to the storage protein gluten, which may be
symptomless (1, 2). The autoimmune antibody
response primarily targets transglutaminase (tTG) (1).
Patients with CD have a gluten sensitivity that is
described as an immune-mediated enteropathy (3).
This contributes to inflammation of the mucosa, as
well as villous atrophy and crypt hyperplasia (3).
Ultimately, when tissue necessary for the functionality
of the small intestine is damaged, the patient is unable
to absorb certain nutrients. An extreme form of this
illness, known as coeliac crisis, is life-threatening; this
is due to severe diarrhoea, electrolyte imbalances, and
nutritional deficiency (3).
HCMV is a beta-herpesvirus with a worldwide
seroprevalence of approximately 80%; this makes it
the commonest human virus. It usually causes silent
infection, except in immunocompromised patients or
embryos, where symptoms may be severe (4).
* Corresponding

Nikolich-Žugich and Van Lier (5) indicated that it has
a genome of about 240 kb and possesses a potential
to encode between 150 and 750 proteins (6). Research
indicates that the virus spreads from person to person
through close personal contact, sexual contact, blood
transfusion and organ transplant (7). HCMV is thus
considered a critical condition, owing to the adverse
implications that it is likely to cause to patients.
Coeliac crisis, the acute form of the disease, has been
noted in some case studies to be associated with
HCMV infection (8), and possible links between the
two diseases have been explored. A study of infants
(< 2 years) with malabsorption found that levels of
anti-HCMV antibodies were significantly higher in
controls than in CD patients, suggesting that there is
unlikely to be a causative role for HCMV in CD (9).
However, the significantly lower incidence of antiHCMV antibodies in CD patients may suggest that
HCMV has a protective influence against CD in those
infected (10). A study by Jansen et al. (11) found a
strong inverse association between HCMV infection
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and the level of anti-tTG antibody positivity,
providing further evidence for this association. To
establish whether HCMV is a cause of symptoms
related to CD or coeliac crisis, it is necessary to
perform serum serologic tests. These tests check for
the levels of antibodies against HCMV, including IgM
and IgG. High titres of HCMV IgG indicate previous
infection with HCMV, but do not necessarily indicate
when the infection was active unless it’s a fourfold of
rising titre (12). However, if IgG is tested twice, with
1-3 months between the two samples, it can be
determined whether the person has been infected
recently; this will be the case if the first sample tests
negative while the second tests positive. IgM tests for
primary infection with HCMV (13). The titres of
HCMV antibodies for patients with CD can help
determine the role of HCMV in CD progression,
when compared to those for a control group of
subjects without CD.
Patients and Methods: A total of 120 blood samples
were collected, from patients with CD and from
healthy subjects, after obtaining the approval of the
ethics committee of the college of medicine,
University of University of Baghdad, and with the
formal consent of the patients and the healthy
subjects.
The patient study group comprised 60 patients (30
females and 30 males) their ages ranged from 2-60
years old , they diagnosed with CD based on raised
human tissue anti-transglutaminase screen for both
IgG/IgA in their sera, previous endoscopic duodenal
biopsy(26 of them had significant duodenal changes
since 2 years) and all of them were respond to gluten
free diet; All studied patients were stable at least for
the last 6 months and attended Gastroenterology and
Liver diseases Teaching Hospital, Baghdad, Iraq for
monitoring and follow up. The control group
comprised 60 healthy subjects (26 males and 34
females), and their ages ranged from 2-52 years old.
Serum blood samples were collected aseptically from
both groups, and analysed for Anti-Transglutaminase
screen, Anti-Gliadin IgA, and Anti-Gliadin IgG, using
ELISA kits from DIALAB in Austria and following
the manufacturer’s instructions. Briefly, 100ul of
calibrators, control and patient samples were added to
the microwell plates, which were then incubated for
30 minutes at room temperature. Next, the contents
of the microwells were discarded and washed three
times with a wash solution. Then, the enzyme
conjugate was added to each well, and the plates were
incubated for 15 minutes at room temperature. Next,
the contents of the microwells were discarded and
washed three times with a wash solution. Then, the
substrate solution was added to each well, and the
plates were incubated for 15 minutes at room

temperature. Then, the stop solution was added to
each well, and the plates were incubated for five
minutes at room temperature. Finally, at 450 nm the
microwell plate was read by spectrophotometer, and
the results were calculated.
For IgG and IgM antibodies to CMV we used CMV
IgM and IgG ELISA test kits from Foresight in
Germany, again following the manufacturer’s
instructions.
Statistical Analysis: The statistical analysis was done
using the SPSS statistical package (Version 20; SPSS,
IBM), with Microsoft Excel (2010) being used to
create the graphics in this paper. Also employed were
a chi-square (χ2) test and an odds ratio test–to
compare
qualitative
variables
(demographic
parameters and assays as positive or negative results)–
while a student’s (T) test Pearson Correlation (r) was
used for a comparison between quantitative variables.
As a final point, the statistical significance difference
(P-value) was accepted at the level of P < 0.05.

Results
The participants in this study were 60 patients
afflicted by CD; 30 females and 30 males, with a
mean age of 23.4 ± 18.429 years. Additionally, 60
healthy individuals were involved as controls; 26
males and 34 females, with a mean age of 17.36 ±
14.85 years. A demographic study revealed that sex
and age distribution of CD and control groups were
similar, there were statistically non-significant
differences (p = 0.058) between the mean ages of the
patients with CD and the apparently healthy controls.
Table 1 shows that the mean levels of serum antitransglutaminase screen, anti-gliadin A and antigliadin G were significantly higher in patients with
celiac disease compared to controls (121.46 ± 87.97
vs 10.45 ± 5.49; 114.44 ± 78.14 vs 6.14 ± 3.86; and
83.14 ± 84.23 vs 7.21 ± 4.43) respectively with pvalue of 0.000. Serum concentration of anti-HCMV
IgG revealed a significant difference in patients
compared to healthy controls (88.02 ± 55.09 vs 66.75
± 38.56) with p = 0.028.
Furthermore, this study showed that the CD patients
had an increased frequency and percentage of a
positive results (above the cut-off value) of the
antibodies studied (anti- transglutaminase screen, antigliadin A and anti-gliadin G), compared to the
negative results (below the cut-off value) in the
control group with a highly statistical significant
differences (p = 0.00). The details are provided in
table 2.
However, HCMV IgM antibodies were detected
equally in 2(3.3%) of both cases and controls
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Table 1. Mean concentrations of studied antibodies in the serum of studied groups
Study
groups(no.)
Patients(60)
Controls(60)
p- value

Mean concentration(U/mL) ±SD
Anti-trans
Anti-gliadin A
Anti-gliadin G
glutaminase screen
121.46 ± 87.97
114.44 ± 78.14
83.14 ± 84.23
10.45 ± 5.49
6.14 ± 3.86
7.21 ± 4.43
p = 0.00
p = 0.00
p = 0.00

Anti-CMV-IgG
88.02 ± 55.09
66.75 ± 38.56
p = 0.028

Table 2. Percentages of specific antibody assays results according to studied groups
*Antibody (U/ml)
Anti-trans Glutaminase screen:
Positive
Negative
Anti-gliadin A:
Positive
Negative
Anti-gliadin G:
Positive
Negative

Patients
No.(%)

Controls
No.(%)

p-value
Odd ratio(OD)

60(100)
0 (0)

0 (0)
60(100)

p = 0.00

58 (96.7)
2 (3.3)

8 (13.3)
52 (86.7)

54 (90)
6 (10)

8(13.3)
52 (86.7)

p = 0.00
OD=7.25
p = 0.00
OD=13.5

*Cut-off values for anti- transglutaminase screen, anti-gliadin A and anti-gliadin G were (> 31.8, > 6.9, and > 8.1)
respectively

(p=1.00). Similarly, the results for serum Anti-HCMV
IgG with a positive predominant in both CD patients
(Positive 46, 76.7% and Negative 14, 23.3%) and the
control group (Positive 47, 78.3% and Negative 13,
21.7%), with (p = 0.827, p > 0.05). Table3.
The mean concentrations of anti-transglutaminase
screen, anti-gliadin A and anti-gliadin G in serum
samples of CD patients are highly significant
associated with positive anti-HCMV IgG in sera
which represents (77.1±90.08, 71.94±81.5 and 54.09
±76.8) respectively compared to controls with
positive anti HCMV-IgG at a mean concentrations of
anti-trans glutaminase screen, anti-gliadin A and antigliadin G of (16.7±10.4, 15.2±8.7, 9.8±6.2 )
respectively.( two tailed p -value =0.0001).See table 4.

disorders, this attributed to its replication in multiple
tissues during lytic phase, lifelong viral persistency
with intermittent episodes of latency and acute
reactivating phases, large complex genome, molecular
mimicry and extensive modulation of adaptive and
innate immunity incriminate HCMV in autoimmunity
(15).
HCMV infections in the intestine are common
especially in immunocompromised patients. It infects
epithelial cells, histiocytes, fibroblast cells, and the cell
of smooth muscle. throughout the lytic phase of
CMV infection that may ends with tissue necrosis,
erosion, and ulceration of mucosa with bleeding (14).
A study by Kaufman et al. stated that gastrointestinal
CMV disease can be manifested with numerous of
symptoms and various endoscopical features, it is
associated with esophagitis, gastritis and colitis. CMV
duodenitis characterized by marked inflammatory
changes and erythema of intestinal mucosa, also
intestinal perforation may occur (16). In addition,
CMV disease often complicates ulcerative colitis (UC)
and Crohn’s disease; it was recorded that the
occurrence of cytomegalovirus enterocolitis in 4.6 %
of ulcerative colitis patients and 0.8 % in Crohn’s
disease (17).
During CMV infections a variety of immune elements
overlap. Persistent CMV in human chronic infections
resulted by prolong exposure to viral antigens, can

Discussion
Many studies show that intestinal viruses can induce
the immune system to overreact to gluten and trigger
the development of celiac disease (14). The major
finding of this study that there was a high statistically
significant association between serum levels of
specific antibodies for CD with HCMV infection.
Although all of our patients are free from symptoms,
silent HCMV infection is common that may reactivate
and elicit coeliac crisis. A wide range of HCMV
characteristics involves the virus in many autoimmune
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Table 3. Detection of HCMV-IgM/IgG in studied groups
Studied groups
Patients
Controls
No. (%)
No. (%)
2(3.3)
2(3.3)
58(96.7)
58(96.7)

Assays
Anti –
HCMV IgM

Positive
Negative
Positive
(> 16.5)
Negative
(< 16.5)

Anti-HCMV
IgG U/mL

46(76.7)

47(78.3)

14(23.3)

13(21.7)

Pearson
Chi-Square
(p-value)
p = 1.00

p = 0.827

Table 4. Mean concentration of specific antibodies assays in HCMV infected study groups
Study groups
Celiac patients

Controls

p- value

CMV-IgG
No.(%)
Positive
46(76.7)
Negative
14(23.3)
Positive
47(78.3)
Negative
13(21.7)
*1.000

Mean concentration (U/mL) ±SD
Anti-trans
Anti-gliadin A
Anti-gliadin G
glutaminase screen
77.1±90.08
71.94±81.5
54.09 ±76.8
28.7±34.8

32.5±43.6

17.5±16.4

16.7±10.4

15.2±8.7

9.8±6.2

5.1±3.2

5.3±4.9

3.9±1.7

**0.0001

**0.0001

**0.0002

*using chi square test
**using paired t-test

lead to increased expression of Programmed death 1
(PD-1) which, in turn, activate Tregs and subsequent T
cell exhaustion. Consequently these immune effectors
plays an essential role in immune evasion, immune
tolerance, autoimmune diseases, and host responses
to virus infections (18).
In agreement with the mixed results of previous
research, which has found that HCMV could be a
causative of CD (8, 9). It appears from the wider
literature that any model for viral autoimmune
induction in CD will be multifactorial, and may vary
from population to population or age-group to agegroup. A number of other candidate viruses and
microorganisms have also been implicated in the
development of CD, both causative and protective,
including Helicobacter pylori (19), Rubella (20),
Epstein-Barr Virus (21), Rotavirus (22) and
Tuberculosis (1). Other research has focused on the
aetiology of CD beyond viral infection, such as the
gut microbiota (23).
Our results regarding serum biomarkers confirm the
findings of previous studies, especially the use of
Anti-transglutaminase as it is one of the best
diagnostic marker (24, 25). However, the wider

literature
also
shows
that
CD
remains
underdiagnosed, suggesting that other novel
biomarkers should be investigated. Around 90% of
those with CD are symptom free, like those in the
present study; in these cases, serum biomarkers of the
active disease, such as Anti-transglutaminase, become
more effective diagnostic markers (26). Markers of
gene expression have been further proposed. Nearly
all CD patients are genetically HLA-DQ2 and/or
HLA-DQ8 positive, so genotyping could avoid
jejunal biopsy in some patients; however, this is
expensive (27). The Reg Iα gene and protein, involved
in tissue regeneration, may provide a better alternative
(28). In particular, Reg Iα expression appears to be
high at the onset of the disease, when tissue changes
are occurring; therefore, different markers may be
suggested at different stages of the disease (29).
The present study had a number of strengths,
including the use of gender- and age-matched CD and
healthy control groups, and the analysis of a range of
serum antibodies. However, the study also had several
limitations. While the study was large enough, to
justify a relatively high level of confidence in finding
statistically significant relationships where they exist,
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the restriction to 120 blood samples within Iraq
means that the results are not necessarily generalisable
to the worldwide population of CD patients. Another
limitation is the difficulty in obtaining a biopsy for
better understanding the virus- disease relationship
and to diagnose the extent of tissue damage induced
by CMV in relation to disease stages. Finally, poor
patient compliance to gluten free diet and associated
other autoimmune diseases must be assessed.
As expected, there was a strong relationship between
CD antibodies against transglutaminase and the
gliadins targeted in the autoimmune disease and
HCMV infection. Infection with HCMV, a common
and lifelong but otherwise silent, upon reactivation,
HCMV can trigger the immune system response to
gluten that could lead to coeliac disease, so that the
use of safe antiviral drugs against CMV could
improve prognosis. It is likely that HCMV, in
common with a number of other infections, has
multi-directional interactions in CD development,
which require significant further research to elucidate
fully.
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