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ABSTRACT

Background: In December 2019, an episode of COVID-19 caused by severe acute respiratory syndrome coronavirus 2
(SARSCoV2) was reported in Wuhan, China and has spread around the world, increasing the number of contagions.
Cytomegalovirus (CMV) and Epstein-Barr virus (EBV) are common herpesviruses that can cause persistent latent infections
and affect the developing immune system. The study was conducted to explore the prevalence and reactivation of CMV and
EBV antibodies in COVID-19 patients group in comparison to healthy group and to investigate the association between the
presence of these viruses with each of severity of disease and oral hygiene.

Materials and Methods: Eighty Five subjects were participated in this case control study (50 patients with
COVID-19 and 35 healthy controls), their age ranged from 18 to 77 years. Oral health status was established by
oral hygiene index. Serum obtained from patients and controls was analyzed using ELISA to assess levels of
anti- CMV and anti- EBV antibodies.

Results: The study revealed that the mean of anti-EBV IgG in patients was more significantly elevated (p<0.01)
than that in controls. Otherwise, there was no significant difference (p>0.05) in levels of anti- EBV IgM, anti-
CMV IgG and IgM between two groups (P>0.05). In addition, there were no significant differences between
patients and controls (p>0.05) in the number and percentage of anti-EBV and anti-CMV antibodies.
Interestingly, there was a significant increase in the level of anti-CMV IgM in severe cases as compared to mild
cases (P<0.01). Furthermore, these results revealed that there were no significant differences (P>0.05) in levels
of anti-viral antibodies in patients with good oral hygiene compared to patients with poor oral hygiene.

Conclusions: Higher frequency of anti-EBV 1gG among patients indicates that latent infection is more common
in COVID-19 patients. While an increased percentage of anti-CMV IgM indicated reactivation of latent
infection and is related to disease severity suggesting that COVID-19 can cause cellular immune impairment.

Key words: COVID-19, Herpes virus, Cytomegalovirus, Epstein-Barr virus. (Received: 11/7/2021, Accepted: 12/8/2021)

INTRODUCTION

Coronaviruses are zoonotic viruses as they are
transmitted between animals and humans.
Coronavirus is a single RNA virus that has the
ability to mutate and recombine rapidly. It is the
causative agent of respiratory and intestinal
infections in humans and animals ®. A new
coronavirus called (SARS-CoV-2) severe acute
respiratory syndrome coronavirus 2 appears in
Wouhan / China, causing an outbreak of abnormal
viral pneumonia. This new coronavirus illness,
commonly known as coronavirus disease 2019
(COVID-19), is exceedingly transmitted, and has
spread fast all over the world 3,

The significant prevalence of co-infections among
SARS-CoV-2 patients is supported by mounting
evidence, and their potential to worsen the
clinical outcome of COVID-19. Dysfunction of
immune function is considered as one of the
reasons for high mortality in COVID-19, and
reactivation of herpes viruses in patients is
thought to be related to immune dysfunction ®.
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CMV s a herpes virus that can remain dormant
for the rest of one's life. The viral replication
cycle will be resumed if the patient's immune
system is compromised & ©. CMV is a common
pathogen of global clinical relevance, with
worldwide seroprevalence ranging from 56% to
94% O, can infect various human cells ®. EBV is
a ubiquitous herpes virus with which ~95% of
healthy adults are infected ©. EBV is transmitted
through saliva and infects pharyngeal epithelial
cells. When released from the epithelial cells,
EBV infects B cells in the underlying tissue,
where it might grow or go into a dormant
condition, depending on the B cell environment
and the state of the host immune response (0.
EBV viremia can also be considered as one of the
measures of functional exhaustion of cellular
immunity. Infection with the SARS-CoV-2 virus
can result in antiviral cells becoming functionally
exhausted, as well as a cytopathic effect . In
severe patients, reactivation of viruses such as
herpes simplex, CMV, and EBV occurs, and
functional exhaustion of cytotoxic lymphocytes is
suggested as the cause. COVID-19 can cause
cellular immune dysfunction so it can induce
reactivation of the latent viruses 2. Recently, the
pathological report of COVID-19 dead patient
suggested that there was over-activation of T
cells, which to some extent led to severe immune
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injury in COVID-19 patients @3, Furthermore,

COVID-19 and EBV-induced infectious
mononucleosis have symptoms such as fever,
tiredness, myalgia, anorexia, and sore throat,
implying a possible link. @4 19 Improving oral
hygiene during a COVID-19 infection reduces the
microbial load in the mouth and the risk of
microbial super-infection @®, It may be useful in
reducing viral load in asymptomatic COVID-19
patients while also providing health professionals
with a protective oropharyngeal hygiene strategy
(7, The point of this research was to explore the
prevalence and reactivation of herpes viruses
(CMV and EBV) in COVID-19 patients group in
comparison to healthy group and to investigate
the association between the presence of CMV and
EBV with oral hygiene and severity of illness.

MATERIALS AND METHODS

Subject

Study groups: A total of 50 patients with
COVID-19 (29 males and 21 females) were
enrolled in this study, their age ranged (18-
77) years. They were admitted to Baghdad
Teaching Hospital/ Medical City from
November 2020 to January 2021. All
patients were diagnosed with SARS-Cov-2
infection, according to the World Health
Organization criteria ®®. Real-time reverse
transcriptase-polymerase chain reaction (RT-
PCR) assay was used to identify SARS-
CoV-2 infection. The clinical classification
of patients was categorized by disease
severity into mild, moderate and severe,
according to sign and symptoms by clinical
management  guidelines outlined in the
diagnosis and  treatment  protocol  for
COVID-19. Control group consisted of 35
individuals (16 males and 19 females), their
ages and sexes were matched to patients...,
their ages ranged between (18-73) years.

Ethical Clearance

From  Ethical Committee,
Dentistry/ University of Baghdad
Inclusion criteria: The patients enrolled in
this study and considered eligible must have
met the following criteria; signs and
symptoms of COVID-19 infection (fever,
generalized malaise, cough and shortness of
breath) and RT-PCR for COVID-19.
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Exclusion criteria: Pediatric and pregnant
patients, patients with chronic viral infection
and systemic diseases, allergic rhinitis and
chronic sinusitis, and patients who could not
give informed consent were excluded from
this study.

Oral examination:  Oral examination was
performed by the specialist dentist. The average
individual or group debris and calculus scores are
combined to obtain oral hygiene index, according
to 19,

Oral Hygiene Index = Debris Index + Calculus
Index

Sample collection:  Three  milliliter  of
venous blood was drawn from all subjects.
Blood was transferred to sterile plain tube,
and serum was separated by centrifugation at
3000 rpm for 10 min, then divided into small
aliquots and kept at -20°C until used for
analysis.

Measuring of Anti-CMV and Anti-EBV
antibodies

The level of anti-CMV and anti-EBV antibodies
was determined by ELISA and performed as
recommended in leaflet with kit (Demeditec/
Germany).

Statistical analysis: As  shown by
histograms and  Smemirnove-Kolmogorove
test, the data was non-parametric and
described by median and the non-parametric
tests of significance were advocated for use.
P value less than the 0.05 was considered
statistically significant.

RESULTS

The demographic and clinical features of
the 85 subjects enrolled in this study are
summarized in table (1). The present study
showed that there were no significant
differences in serum level of anti-CMV IgG
and IgM antibodies between patients group
and healthy controls group (P>0.05), table
(2). The median serum level of CMV IgG in
patient group was (2.19 U/ml) and for
control group was (2.41 U/ml). The mean
serum level of CMV IgM in patients group
was (0.82+0.09 U/ml), and (0.71+0.05 U/ml)
for healthy control.
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Table 1: Demographic and clinical features in study and control groups.

Study groups

Dcelm?cgaﬁ’;g;i fensd Patients group Control group P-value
N=50 N=35
Age (years)
Mean + SD 44.26+16.57 40.08+12.64 P>0.05
Gender
Male 29 (58%) 19(54%) P>0.05
Female 21 (42%) 16(46%) '
Disease severity
mild 24 (48%) -
moderate 16 (32%) -
severe 10 (20%) -
Oral hygiene
Good 30 (60%) 29 (83%)
Poor 20 (40%) 6 (17%)
Table 2: Case control difference in serum levels of anti-CMV IgG (U/ml) and anti-lgM(U/ml).
Study groups
Anti-CMV Antibodies Patients group Control group P-value
N=50 N=35
Serum CMV IgG
Min 1.60 0.96
Max 3.48 3.49 0.610NS
Median 2.19 241
Mean Rank 41.84 44.66
Serum CMV IgM
Min 0.08 0.3079
Max 2.89 1.7892 0.161NS
Mean 0.82 0.71
SE 0.09 0.05

The mean serum level of anti-EBV IgG in
patients group  (1.53+0.08 U/ml) was
significantly elevated (p<0.01) as compared
with healthy controls (0.66£0.08 U/ml). On
the other hand, there was no statistically

significant  difference (p>0.05) in median
serum level of anti-EBV IgM between
patients group (0.24 U/ml) and controls
group (0.23 U/ml), table (3).

Table-3: Case control difference in serum levels of anti-EBV IgG (U/ml) and anti-EBV IgM (U/ml).

Study groups
Anti-EBV Antibodies Patients group Control group P-value
N=50 N=35
Anti-EBV IgG
Min 0.53 0.23
Max 2.76 2.15 <0.0001™
Mean 1.53 0.66
SE 0.08 0.08
Anti-EBV IgM
Min 0.09 0.08
Max 1.36 0.71 0.423Ns
Median 0.24 0.23
Mean Rank 44.80 40.43

In addition, there were no significant differences
(p>0.05) in the prevalence of anti-CMV IgG and
IgM between patients and controls. 45 (90%)
patients were anti-CMV IgG positive and 5 (10%)
were negative. For controls group it was found

that 30 (86%) were positive, while 5 (14%) were
negative. Besides, the presence of anti-CMV IgM
in patient group found that 12 (24%) were
positive and 38 (76%) were negative, for control
group 6 (17%) were positive and 29 (83%) were
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negative. The number and percentage of patients
group who had positive result for anti-EBV 1gG
were 44 (88%), while 6 (12%) of patients were
negative, and for control group 10 (29%) were
positive and 25 (71%) were negative. Hence,
there were no significant differences between
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patients and controls (p>0.05). Further,
prevalence of anti-EBV IgM in patients group
revealed that only 2 (4%) patients out of 50 were
positive and the rest 48 (96%) were negative,
while all controls were negative, table (4), figure

).

Table-4: Prevalence of Anti-EBV and Anti-CMV Antibodies in Patients and Controls.

Anti-CMV and - Patients group Control group P-value
EBV Antibodies n=50 n=35
Frequency Percentage Frequency Percentage
Anti-CMV-1gG
Positive 45 90% 30 86% 0.492NS
Negative 5 10% 5 14%
Anti-CMV-1gM
Positive 12 24% 6 17% 0.591NS
Negativ 38 76% 29 83%
Anti-EBV-1gG
Positive 44 88% 10 29% <0.000**
Negative 6 12% 25 71%
Anti-EBV-IgM
Positive 2 4% 0 - 0.509Ns
Negative 48 96% 35 100%

®EBV-IgG ® EBV-IgM = CMV-IgG & CMV-IgM
96% 100%

88% 90% 86%
76% 71%

| ~ 1
|
|

4% 29%

129 0% 7% 4%
% , ‘ % A
e

83%

Patients-Positive Control-Positive

Patienrs-Negative Control-Negative

Figur-1: Prevalence of Anti-EBV and Anti-CMV
Antibodies in Patients and Controls.

The results of serum anti-CMV and anti-EBV
antibodies (IgG and IgM) levels in COVID-19
patients groups (severe, moderate and mild) were
illustrated in table (5). There are non-significant
differences (P>0.05) in levels of anti-CMV and

anti-EBV antibodies (IgG and IgM) among three
groups of patients. The level of anti-CMV 1gG
was in severe cases (2.48 U/ml), in moderate
(2.40 U/ml) and in mild cases (2.11 U/ml). For
serum anti-CMV IgM, the level in patients with
severe, moderate and mild cases was (1.09+0.53
U/ml, 0.79£0.25 U/ml and 0.66+£0.30 U/ml),
respectively, and there was a significant increase
in anti-CMV IgM level in severe cases as
compared to mild cases, (P<0.01). Regarding
anti-EBV IgG, the mean level of anti-EBV IgG in
severe, moderate and mild group was (1.44+0.50
U/ml; 154+0.64 U/ml and 1.55£0.55 U/ml)
respectively. On the other hand, the median level
of anti-EBV IgM was (0.82 U/ml; 0.32 U/ml and
2.47 U/ml) respectively.

Table 5: Comparison the Levels of Serum Anti-CMV and Anti-EBV Antibodies (IgG and IgM) in Patients Group
According to Severity Disease.

Serum Antibodies

Patients group

(U/ml) Severe N=10 Moderate N=16 Mild N=24 P-value
Anti- CMV IgG
Median 2.48aNs 2.4QPNS 2.11NS 0.236NS
Mean Rank 111 15.0 22.5 '
Anti- CMV IgM
Mean 1.093Ns 0.79°NS 0.66°¢"
SE 0.53 0.25 0.30 0.078Ns
Anti- EBV IgG
Mean 1.443NS 1.54PNS 1.55NS NS
SE 0.50 0.64 0.55 0.874
Anti- EBV IgM
Median 0.2828Ns 0.32PNs 2.47CNS 0.050MS
Mean Rank 13.70 13.83 28.5 '
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a: comparison between severe and moderate
groups; b: comparison between moderate and
mild groups; c: comparison between severe and
mild groups ; NS: not significant; *: significant

Furthermore, the present results revealed that

there  were no significant  differences
(P>0.05) in serum levels of anti-CMV and
anti-EBV antibodies in patients with good
oral hygiene compared to patients with poor
oral hygiene. The mean levels of serum anti-
CMV IgM and anti-EBV IgG in patients
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with good oral hygiene were (0.89+0.68U/ml
and 1.61+£0.61U/ml), and for patients with
poor oral hygiene were (0.72+0.45U/ml and
1.39+£0.48U/ml). The median level of serum
anti-CMV 1gG and anti-EBV IgM in patients
with good oral hygiene was (2.50U/ml and
0.24U/ml) as compared to that in patients
with poor oral hygiene (2.10U/ml and
0.24U/ml), as shown in tables (6).

Table 6: Comparison the Levels of Serum Anti-CMV and Anti-EBV Antibodies (IgG and IgM) in patients group
according to oral hygiene.

Serum Antibodies

Good Oral Hygiene

Poor Oral Hygiene

(U/ml) N=30 N=20
Anti- CMV IgG
Min 1.68 1.60
Max 3.48 3.09
Median 2.50 2.10
Mean Rank 29.93 18.85
P-value 0.060 NS
Anti- CMV IgM
Min 0.08 0.25
Max 2.89 1.97
Mean 0.89 0.72
SD 0.68 0.45
P-value 0.172Ns
Anti- EBV IgG
Min 0.53 0.68
Max 2.76 2.24
Mean 1.61 1.39
SD 0.61 0.48
P-value 0.090Ms
Anti- EBV IgM
Min 0.09 0.1378
Max 0.65 1.365
Median 0.24 0.24
Mean Rank 24.45 27.08
P-value 0.541Ns
DISCUSSION considerably higher than the number of patients

SARS-CoV-2 infection research is currently the
top priority for science communities all around
the world, which is unsurprising. To our
knowledge, this is the first study in Iraq to look
into the impact of SARS-CoV-2 infection on
CMV and EBV reactivation and prevalence in
connection to oral health. Twenty COVID-19
patients had bad oral hygiene, according to the
current study, and the severity of COVID-19
symptoms was considerably elevated in patients
with poor oral hygiene. Furthermore, those who
practiced good dental hygiene experienced a
considerable reduction in the severity of their
symptoms. This result was in correlation with the
previous findings ?% 2, which indicated that the
number of patients with poor oral health was

with good oral health, implying that mouth health
may have a role in COVID-19 degeneration,
whether owing to viral infection or secondary
bacterial infection.

Co-infection of the SARS-CoV-2 with other
microorganisms is a major feature in
COVID-19 pathogenesis that can make
correct diagnosis, treatment and prognosis
difficult, as well as increase fatality rates ().
There were no statistically significant
variations in serum levels of anti-CMV
antibodies between COVID-19 patients and
healthy  controls in  this  investigation.
However, this study found that CMV
reactivation occurred in 24 percent of the
individuals.
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Because CMV is latent in around 90% of
persons, CMV viremia might be considered
one of the indicators of cellular immunity's

functional  depletion. Infection with the
SARS-CoV-2 virus can result in antiviral
cells becoming functionally exhausted, as
well as a cytopathic effect (2. COVID-19
also exhibits acquired immunosuppression,
such as lymphopenia, and a cytokine storm,
with elevated levels of cytokines such as
TNF-. TNF- could be a direct relationship
between CMV reactivation and TNF-. In
addition, SARS-CoV-2 stimulates
macrophages by inducing a vicious cycle of
M1 type macrophage polarization, which
promotes the reactivation of latent CMV and
fuels additional inflammation 3,

This finding is in agreement with previous
research that found CMV reactivation was
frequent more common in COVID-19 ARDS
patients, with higher rates 4. Moss and
colleagues @) speculated that any link
between CMV infection and SARS
infection's  clinical outcome could be
represented by the degree of SARS-CoV-2
viral replication or the quality of the
subsequent immune reaction. Other studies
(26, 27) indicated that CMV specific antibodies
were the best predictors of infection risk, and
COVID-19 patients had higher antibody
responses to particular CMV and HSV-1
peptides than those who were not
hospitalized.

Another finding in this study was a
substantial rise in anti-CMV IgM levels in
severe patients compared to mild and
moderate illness patients, which was in
consistent with another study ©@® that found
CMV reactivation was linked to the severity
of COVID-19. If CMV s reactivated in
COVID-19 patients and co-infects with
SARS-CoV-2, the two viruses could have
negative consequences. They' would be
predicted to suppress or even kill T cells and
natural killer cells stimulate macrophages
and neutrophils in a chain reaction that leads
to inflammation's point of no return, and
then  influence  endothelial cells and
thrombocytes to produce coagulation and
thrombus formation—exactly as seen in
COVID-19 patients 29,

With regard to anti-EBV antibodies, this
study showed significant elevation in the
levels of anti-EBV IgG in COVID-19
patients as compared to healthy individual,
while there were no significant differences
in levels of anti-EBV IgM between patients
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and controls. This result is in agreement with
previous studies @& 1 that indicated the
presence of EBV co-infection with SARS-
CoV-2 in COVID-19 patients. Likewise, G0

. reported that EBV infection is prevalent
in humans and after primary infection the
virus can persist in the body in a latent form.
The higher rate of EBV co-infection (anti-
EBV 1gG) in the SARS-CoV-2 samples, as
compared to other respiratory viruses, could
be reflective of the high EBV instances in
the general population or a result of lytic
reactivation of the virus as observed under
conditions  of  immunosuppression GO,
SARS-CoV-2-positive individuals, on the
other hand, exhibited decreased rates of co-
infections for all viral targets, including
EBV, according to another study ©b,
Furthermore, no significant variations in
anti-EBV antibody levels were seen across
three groups of patients in this investigation.
This study, however, contradicts Chen and
colleagues' findings, who found that median
EBV levels in patients with severe COVID-
19 disease were considerably greater than in
patients with mild COVID-19 disease @9
Furthermore, Mo et al. ®® discovered that
EBV reactivation is linked to the severity of
COoVID-19. Anti-EBV  and anti-CMV
antibody levels were not significantly
different between COVID-19 patients with
good oral hygiene and patients with poor
oral hygiene. This could be due to the small
number of patients studied in this study, as
well as the fact that there were fewer patients
following subdivision, resulting in the lack
of such an association. Individuals with poor
oral hygiene are more likely to develop
periodontitis, as there is a strong link
between poor oral hygiene and the
accumulation of dental plague, which is a
risk factor for periodontitis ¢, However, no
available studies found to compare this result
with it. The limitation in this work is that the
sample size in this study was relatively
small, as well as CMV and EBV DNA did
not test. These findings showed that higher
frequency of anti-EBV IgG among patients
indicates that latent infection is more
common in  COVID-19  patients. An
increased percentage of anti-CMV IgM
indicated reactivation of latent infection and
is related to disease severity suggesting that
COVID-19 can cause cellular immune
impairment.
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CONCLUSION
These findings showed that higher frequency

of

that
COVID-19 patients.
percentage  of

anti-EBV 1gG among patients indicates
latent infection is more common in
Further an increased
anti-CMV  IgM indicated

reactivation of latent infection and is related

to

disease severity suggesting that COVID-

19 can cause cellular immune impairment.

CONFLICTS OF INTEREST

The authors have no conflicts of interest to
declare that are relevant to the content of this
article

REFERNCES

1.

10.

11.

Cheng VCC, Lau SKP, Woo PCY, et al. Severe
acute respiratory syndrome coronavirus as an
agent of emerging and reemerging infection.
Clin Microbiol Rev.2007; 20(4):660-694.

David S Hui, Esam | Azhars Tarig A Madani et
al. The continuing 2019-nCoV epidemic threat

of novel coronaviruses to global health - the
latest 2019 novel coronavirus outbreak in
Wuhan, China. Intl. J. Infect. Dis. 2020; 91,
264-266.

Wu JT, Leung K, Leung G. M. Nowecasting and
forecasting the potential domestic and
international spread of the 2019-nCoV outbreak
originating in Wuhan, China: a modelling study.
Lancet. 2020; 395, 689-697.

Kim KW, Deveson IW, Pang CNI. et al.
Respiratory viral co-infections among SARS-
CoV-2 cases confirmed by virome capture
sequencing. Sci Rep. 2021; 11:3934.

Cannon MJ, Schmid DS, Hyde TB. Review of
cytomegalovirus seroprevelance and
demographic  characteristics  associated  with
infection. Rev. Med. Virol. 2020; 20:202-213.
Mahmood HK, AL-Ghurabi BH. Low frequency
of active HCMV infection among chronic
periodontitis patients. Biochem. Cell.Arch. 2020;
20(1):847-851.

Mahmood HK, AL-Ghurabi BH. Association
between anti-CMV IgG and salivary levels of
IL-6 and TNF-o in chronic periodontitis. J Bagh
Coll Dent. 2020;32(2):5-11.

Gerna G, Kabanova A, Lillerii D. Human
Cytomegalovirus Cell Tropism and Host Cell
Receptors. Vaccines. 2019; 7(3):70.

Mentzer A J, Brenner N, Allen N, Littlejohns TJ,
Chong AY, Cortes A, Waterboer T.
Identification of host-pathogen-disease

relationships ~ using a  scalable  Multiplex
Serology platform in UK Biobank. medRXxiv.
2019; 19004960.

Hammerschmidt W. The Epigenetic Life Cycle
of Epstein - Barr virus. Curr Top Microbiol
Immunol. 2015; 390:103-17.

Diao B, Wang C, Tan Y, Chen X, Liu Y, Ning
L, Chen L, Li M, Liu Y, Wang G: Reduction and
functional exhaustion of T cells in patients with
coronavirus disease 2019 (COVID-19). Front
Immunol. 2020, 11:827.

V. 33(3), Septembier 2021

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Prnevalence of Viral

. Zheng M, Gao Y, Wang G, et al. Functional
exhaustion of antiviral lymphocytes in COVID-
19 patients. Cell Mol Immunol. 2020; 17(5):533-
5.

Xu YH, Dong, JH, An WM, et al. Clinical and

computed tomographic imaging features of
novel coronavirus pneumonia caused by SARS-
CoV-2. J infect. 2020; 80(4), 394-400.

Huang C, Wang Y, Li X, et al. Clinical features
of patients infected with 2019 novel coronavirus
in Wuhan, China. The Lancet. 2020; 39510223),
497-506.

Wang M, Luo L, Bu H, et al. One case of
coronavirus disease 2019 (COVID-19) in a
patient co-infected by HIV with a low CD4+ T-
cell count. Int J Infect Dis.2020; 96: 148-150.
Gugnani N, Gugnani S. Safety protocols for
dental practices in the COVID-19 era. Evid
Based Dent. 2020; 21(2):56-7.

Sampson V. Oral hygiene risk factor. Br Dent
J.2020; 228:569.

World Health Organization.
disease 2019 (COVID-19).
Greene JC, Vermillion JR. The simplified oral
hygiene index. JADA (1939). 1964; 68:7-13.

Khan AA, Khan Z. COVID-2019-associated
overexpressed Prevotella proteins mediated host-
pathogen interactions and their role in
coronavirus outbreak. Bioinformatics (Oxford,
England).2020; 36(13): 4065-4069.

Kamel AHM, Basuoni A, Salem ZA, et al. The
impact of oral health status on COVID-19
severity, recovery period and C-reactive protein
values. British Dental Journal.2021.

Hoque MN, Rahman MS, Ahmed R, et al
Diversity and genomic determinants of the
microbiomes associated with COVID-19 and
non-COVID respiratory diseases. Gene reports.
2021; 23: 101200.
CAO X. Covid-19:

2020. Coronavirus

immunopathology and its

implications for therapy. Nature Rev immunol.
2020; 20:269-270.
Le Balch P, Pinceaux K, Pronier C, et al.

Herpes simplex virus and cytomegalovirus
reactivations among severe COVID-19 patients.
Critical care (London, England). 2020;
24(1):530.

Moss P. "The ancient and the new": is there an
interaction between cytomegalovirus and SARS-
CoV-2 infection?. Immunity & ageing: | & A.
2020;17:14.

Shrock E, Fujimura E, Kula T, et al. Viral
epitope profiling of COVID-19 patients reveals
cross-reactivity and  correlates of  severity.
Science (New York, N.Y.). 2020; 370(6520),
eabd4250.

Willette AA, Willette SA, Wang Q, et al
Antibody response to infectious diseases and
other factors accurately predict COVID-19
infection and severity risk 10-14 vyears later: a
retrospective UK Biobank cohort study. Med
Rxiv: the preprint server for health sciences,
2020.06.09.20127092.

Chen T, Song J, Liu H, et al. Positive Epstein-
Barr virus detection in coronavirus disease 2019
(COVID-19) patients. Scientific reports. 2020;
11(1):10902.



§ Bagh College Dentistuy Vol 33(3), September 2021 Prevalence of Vival

29. Soderberg-Nauclér C. Does reactivation of viral and bacterial co-pathogens. International
cytomegalovirus contribute to severe COVID-19 Int J Infect Dis. 2021; 105:617-620.
disease? Immunity & Ageing. 2021; 18(1):12. 32. Lertpimonchai A, Rattanasiri S, Arj-Ong
30. Xu Z, Shi L, Wang Y, et al. Pathological Vallibhakara S, Attia J, Thakkinstian A. The
findings of COVID-19 associated with acute association between oral hygiene and
respiratory  distress syndrome. The  Lancet. periodontitis: a systematic review and meta-
Respiratory medicine. 2020; 8(4): 420-422. analysis. Inter dent J. 2017; 67(6):332-343.

31. Singh V, Upadhyay P, Reddy J, et al. SARS-
CoV-2 respiratory co-infections: Incidence of

oaldiad)

Andil) A ) Yo Lig )5S (ag ot A 530 5 VA28 S i ye e 3LV 2 Y )Y W1 G lS b Al
pdmaall (g il day (g grall dae e d) ) Laa ¢ pllall ;\_;ﬂc_}«;q.é_)m\)o,g_.al\ SN PP P EPNEG - WEN
e Jixs b i A ilS s oae o u‘ =Sy (o Aadl Bl s gl Sl 28 Ga Sl -0l (g s LA
Lall asnall (g il Vaalaal) alaa ) day dsisale )y o) e o dSH Al all oda gy jal eliall jlgal)
028 35 s (i ALY e 3Rl pla WL A i V-0 S o pladll (el (8 g -GS (e s s
i) Aa1 5 (im jall 535 (e S e s 5yl

Ased 51928 € Ul ian Liny je () sased) Liadd (il ady dused G jall sda 8 LGt Joandl (35 dall 5 o) 5l
o s il daa ;850 A e adll Aa A la A paat a8 ALYV A Cp e lael 2 ) 1 ¢ (slamal) (e 5500
il s ase pa il elaiaWlg el ddle Jsamal) a3 3 Jaaall i e oy 3YL Jasi yal) e Lidl pasill o) yal
b Rl sl B3l alua ¥l s 5 LAY adaall g il 3abiaall oluaY)

IS Lol ja LS (i all (8l -] (o g ail alimal) (G - e bial) Cl s stall) Jaws i o Alad) A jal) g il
Ol sshal) Gl B (p>0.05) Gleaa] A¥s <l 8 ellia ool ¢ @lls Cdlay elaa¥L &) (p<0.01) Lsake
pdzaall G g ill Scaddl M-eliall Gl s slall 5 G — eliall (g slall g ¢ Hlo =il a5 5t) Siaal) M- oo liall
Ne b elaally o el (n (P>0.05) ddbas) AV Dld (358 lia (Sial ¢ elld JJ ALLYL | e saaall G AL
Ol sslalls G - e Liall Gal s slall) LOAN ad il (o g il salimal) alua¥1 s Sl - (i) (o g sl alimall o) Ay
LAl 8 LAl ad il Moo liall Gl s slall (5 st 85 S 0L ) @llia clS il ¢ slaiad il (e s (M - lial)
(P>0.05%kan) A¥s ld (35 8 3 san 5 e il o2a < jelal ¢ @lld e 50l | (P<0.01) Adial) cVlally 4 )lie saadll
£ 3 (e O sibay ) m pally A0l B Ay g by ) gaialy (M) aim pall (8 il gyl Balimall L) il giana G (
al) dalas

G5l () (G oo i) Gl s shall) L (i) G sl Balicaal) aluaa DU el 1 Sl (o bl s2a <yl ;a&my\
Ol g slall) USAT as call g yadll salimall alalV) (a3 iall 4 giall dnll G cpm (8 oom pall 8 12 sud ST A3ISY)
OV S YoV L8 s (e O () Dadiy Laa sl B Jai i A5alSU (5 50l Taiii sle) ) Ja (M - e lial)
0 Sls pSaall alcadl) asiall g il g jill 3aliaall aluaV) cp alod) Tl V1 0S5 5 4 il deliall b iida g SOV Canny
Aae Uil Aainy) Carua (aia yall

Articles Published by Journal of Baghdad College of Dentistry is licensed under a Creative
Commons Attribution 4.0 International License.




