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ABSTRACT

Article history Cytomegalovirus (CMV) is a species of Herpesviridae showing no clinical
Received 28 Jun 2018 symptoms in the earlier stage of infection in pregnant women. Nevertheless, it
Accepted 20 Aug 2018 can be transmitted to the baby through saliva, body fluids, blood and cervical
Available online 28 Aug 2018 gacretions. The aim of this study is a systematic review of the effects of CMV
Key words on abortion. Data were collected from Web of Science (ISI), PubMed, Scopus,
Abortion Ovid, and EMBASE databases published by May 2018. The keywords used
Cytomegalovirus included abortion, current abortion, B19, Cytomegalovirus, spontaneous

Pregnant women

: abortion, and placenta. The National Institutes of Health's Quality Assessment
Recurrent abortion

Tool was used for quality assessment. Fifteen papers from 1993 to 2018 were
reviewed 11 of which were descriptive-analytic and the remaining 6 were case-
control. In the case-control studies, the control group consisted of healthy
pregnant women with no history of abortion. The case group comprised women
who had experienced abortion and recurrent abortion. The maximum sample
size included 779 and the minimum included 17 cases of abortion. The highest
incidence of CMV infection in abortion was 100% reported by Saraswathy and
97% in the study of Tarokhian. The lowest was observed by Oliveira with
0.04% and by Kakru with 16%.The results of most studies indicate that CMV
infection can lead to abortion by transfer through body fluids activation of the
uterine inflammatory response and immune response, as well as transfer into
embryonic tissues.
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Introduction

Cytomegalovirus (CMV) is a species of the
Herpesviridae family [1-3]. The virus is found
all over the world. However, it is more
prevalent in the developing countries and
people of lower socioeconomic status [4, 5].
The overall incidence of CMV is reported
to be 40-80% [1, 6-8]. Clinical symptoms
are not commonly seen in CMV-infected
individuals while they can transmit the virus
through saliva, body fluids, blood, cervical
secretions, sperm, and urine. The virus can
also be transmitted through sexual intercourse,
blood transfusion, organ transplant, and breast-
feeding thus being life-threatening for the
people and infants with a weakened immune
system [9-11].

According to various studies, primary CMV
infection has been reported in 0.15% - 2.0% of
pregnancies which may transfer infections to
the fetus in 40% of cases. In such conditions,
10% of the cases are symptomatic and 10-15%
are asymptomatic newborns. In addition, some
of them show growth disorders over time. It
has also been reported that 40000 children
yearly in the United States suffer from
congenital CMV, resulting in the death of 400
children and permanent disabilities such as
deafness, blindness, and mental retardation in
8000 cases. CMV contamination may occur at
any time during pregnancy. However, the
probability of infection in the first trimester is
higher than in the third trimester. Some studies
have reported that CMV can lead to abortion
[1, 12, 13].

In pregnant mothers, CMV is largely
asymptomatic and therefore difficult to
diagnose. Symptoms are usually non-specific
and may be similar to that of the flu. Other
symptoms  such as  fever, cervical
lymphadenopathy, sore throat, fatigue, and
muscle soreness may be observed as well.
Laboratory findings include lymphocytosis
and increased levels of liver enzymes [14, 15].
Laboratory diagnosis is more likely to be seen
in women with primary infection than women
with chronic infections [16, 17].

Whether primary infection or recurrent
infections in the mother can lead to abortions
is controversial and its mechanisms are
unknown. In some studies, CMV antigen has
been reported in abortion leftovers. However,
the role of CMV in recurrent pregnancy loss
(RPL) is unknown [9, 18]. RPL is defined
as two or more consecutive abortions and
is one of the most disappointing and difficult
approaches in the treatment of infertility.
Studies related to RPL and CMV have
reported controversial results as some studies
have identified an increase of antibody
in recurrent abortions while others have
demonstrated a decrease in its level [1, 9, 19,
20]. Despite its importance, few studies have
been conducted in this regard. Considering the
contradictory outcomes, the present study
presents a systematic review based on the

evidence of CMV effects on abortion.
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Materials and Methods

This cross-sectional study was carried out on
the basis of PRISMA protocol [21].

Data Source

Findings of this research were based on the
studies carried out on the effects of CMV on
abortion written in English regardless of
the publication time. In order to collect
data, keywords including abortion, recurrent
abortion, B19, Cytomegalovirus, spontaneous
abortion, and placenta were looked up using
databases such as Web of Science (ISI), PubMed,
Scopus, Ovid, and EMBASE databases. To gain
access to the maximum of useful information,
both electronic and manual searching was
performed to obtain papers published by
May 2018.

Inclusion criteria

Women with a history of abortion and RPL;
abortion prior to 22 weeks of gestation; reports
of 1gG in abortion leftovers

Exclusion criteria

No reports of IgG in abortion leftovers; reports
on IgG against herpes virus, HIV, etc; non-
specified sample size

Quality Tests

At this stage, all the articles were independently
reviewed and evaluated by two authors. The
National Institutes of Health's Quality
Assessment Tool for Observational Cohort and
Cross-Sectional Studies was employed for
quality assessment of descriptive-analytic
studies, and the National Institutes of Health
Quality Assessment Tool for Case-Control
Studies was applied for quality assessment of

case-control studies (https://mwww.nhlbi.nih.gov/

health-topics/study-quality-assessment-tools).
Excavating information

The information was extracted by two authors
and, in the case of any contradiction, the
problem was resolved with the help of the third
author. At this stage, the authors reviewed first
the abstract and then the full-text articles.
Subsequently, the information was collected in
the form of a checklist containing the name of
the author, the year, the sample size, the place
where the research was carried out, the level of
IgG in l1gG-positive cases, the type of the test,

and the side effects.
Results

Initially, 1135 articles were identified and then
according to the inclusion and exclusion
criteria, repetitive and non-related articles were
eliminated and finally a total of 15 papers
published from 1993 to 2018 were reviewed
including 11 descriptive-analytic and 6 case-
control studies (Fig. 1). In the case-control
studies, the control groups comprised healthy
pregnant women with no history of abortion.
The case groups comprised samples of abortion
and RPL. Quality assessment of studies has
shown that most of the case-control studies are
in a low risk of bias. However, analysis status
of cases at the beginning was not mentioned in
any of the studies. Moreover, in most studies, it
was neither clear whether the researcher was
blind to the case and control samples, nor was it
defined if sample distribution was random
(Table 1). Additionally, quality assessment of
the descriptive-analytic studies revealed that
most of them were moderately biased. Most

studies did not mention whether samples were
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collected from the same population nor were

the inclusion and exclusion criteria described.

In addition,

]

sample analysis was either

Records identified through
database searching
(n =1100)

unspecified or not carried out at the beginning

of the study. The number of the replicates was

not specified as well (Table 2).

Additional records identified
through other sources

Identification

[

]

Screening

[

]

Eligibility

[

Included

T

Records after duplicates removed
(n=215)

l

Records screened

Records excluded

(n=215) — (n=198)
Full-text articles assessed Full-text articles excluded,
for eligibility (n = 18) —> with reasons
(n =3)

l

Studies included in qualitative
synthesis (n = 15)

Fig. 1. Trend of screening and choosing articles based on PRISMA guidelines

Table 1. Quality of studies using NIH’s quality assessment for cohort and cross-sectional studies

Cross- sectional QL Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Qi1 Q12 QI3 Ql4
Gao et al. [22] v v v X Vo2 v ox v o? v x v v
Bagheri et al. [1] vooox X X X ? X v v oo v x v v
Cook et al. [19] v v  x x X ? X v v 2 v X v v
Sifakisa et al. [12] v v v x v 4 v v o2 v x v v
Kakru et al. [6] v v v x Vo2 v v v 2 v X v X
Zhou et al. [26] v oo v vox o2 v ox v v X v v
Oliveira et al. [28] v v v v v 2 v oox Vo2 v X v v
Saraswathyetal.[29] v v x v x ? X v v 2 v X v v
Cheshik et al. [30] v v v X o v v v ? v X v ?
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Table 2. Quality of studies using NIH’s quality assessment for Case-Control studies

Casecontrolstudy QI Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q0 Q11 Q12
Tarokhianetal. [31] v v v v v v ? v X v ? v
Sherkat et al. [9] v v v v v v X v X v ? v
Al-Saeed et al. [10] v v v v v v v v x v ? v
Spano et al. [24] v v v v v v ? 4 x v ? v
Fatima et al. [25] v 4 v v 4 v ? v x v ? v
Rasti et al. [27] v v v v v 4 ? 4 x v ? v
Table 3. General information of included studies

Year Abortion CMV-Ig+ Place Type of study Method Reference
2018 100 95% Chinese Descriptive study PCR [22]
2013 44 97.73% Iran Case control study ELISA [23]
2012 - 72.1% Iran Descriptive study ELISA [1]
2014 43 90.6% Iran Case-control ELISA [9]
1993 21 85.71% USA Descriptive study DNA CMV [19]
1998 102 86.27% Island Descriptive study PCR [12]
2004 779 16.5% India Descriptive study ELISA [6]
2008 44 79.54% Irag Case control study ELISA [10]
2002 95 97.3% Brazil A Case control study PCR [24]
2017 122 44.26% India Case-control PCR [25]
2015 290 79.31 USA Descriptive study PCR [26]
2016 81 24.69% Iran Case control study ELISA [27]
2017 70 0.04 Brazil Cross-sectional study ELISA [28]
2011 17 100% Malaysia cross-sectional study ELISA [29]
2016 116 94% Russian descriptive study ELISA [30]

PCR= Polymerase chain reaction ; ELISA= Enzyme-linked immunosorbent assay

In the present study, abortion leftovers were
considered as the sample size. The largest
sample size was 779 and the smallest included
17 cases of abortion. In one study, the sample
size was not indicated. Serological testing was
performed in 9 Enzyme-linked immunosorbent
assay (ELISA) and 6 Polymerase chain reaction
(PCR) studies. The higher number of studies
had been carried out in Iran with 4 papers.
India, the United States, and Brazil each had

two studies, and Russia, Malaysia, Iceland,

Irag, and China each reported one study. Three
studies had looked up the side effects of CMV
infection (Table 3). The highest incidence of
CMV infection in abortion was 100% reported
by Saraswathy and 97.73%

Tarokhian. The lowest incidence was 0.04%

reported by

and 16% observed by Oliveira and Kakru,
respectively (Fig. 2).
in 95% of

abortion cases. Totally, 97.73% of abortion

CMV antibody was positive

cases were IgG-positive. There was a
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significant correlation between cases with a
history of abortion and those indicated as
IgG-positive (OR=2.72).
significantly higher in

IgG titers were
the case group
compared to the controls as 90.6% of cases
were affected with CMV. CMV DNA was
found in 18 out of 21 cases, indicating the
association between CMV infection and
recurrent abortion. On the whole, 88 out of
102 abortions were affected with CMV, 117
out of 779 cases were affected with CMV, and
35 out of 44 were affected with CMV. There

was a significant correlation between abortion

and CMV; 54 out of 122 abortions were
affected with CMV. Moreover, 230 out of
290 cases with spontaneous abortion were
affected with CMV; 20 out of 81 women with
spontaneous abortion who were affected with
CMV had an odds ratio (OR) of only 0.86 and
there was no significant correlation (p=0.6).
Out of 70 leftovers examined, only three
demonstrated influence of CMV and the
correlation was significant.

On the whole, 109 women with spontaneous
abortion were affected with CMV and showed

a significant correlation.
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Fig. 2: Incidence of CMV in aborted cases of the studies
Discussion

The present study was a systematic review of
the evidence on the effect of CMV infection
on abortion. In this study, the term "abortion"
is defined as the termination of pregnancy
prior to 22 weeks of gestation and RPL is
defined as two or more consecutive spontaneous
pregnancy losses prior to 22 weeks of

gestation. Infections during pregnancy can lead

to premature rupture of the membranes, pre-
term labor, and spontaneous abortion in
the first trimester, intrauterine growth
restriction, low birth weight, and intrauterine
fetal death, as well as irreversible neonatal
complications [31]. The production of toxic
metabolites, fetal infections, chronic endometrial

infections, and chorioamnionitis is among the
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possible mechanisms for abortion due to
maternal infection [32]. In the present study,
15 papers were reviewed published from 1993
to 2018. The largest incidence of CMV
infection was reported by Saraswathy in 2011.
In the study, the sample size included 17 cases
of abortion, all reported to be CMV-infected
and lgG-positive by ELISA [29]. The small
sample size seems to bring about serious bias
to the results thus the results does not seem to
be reliable. In studies of Gao, Tarokhian,
Sherkat, Sifakis, Spano et al., 97.7%, 97.3%,
95%, 94% and 90.4% of CMV cases were
IgG-positive in abortion cases [9, 22, 24, 30].
In these studies, CMV was clearly evident in
abortion samples. Due to the fact that CMV
infection exists in body fluids, it can be
transfused through the blood to the trophoblast
cells, and also affect the amniotic fluid and
involve the uterus and pregnancy products.
Endotoxins can stimulate amniotic cells to
secrete cytokines that enter the amniotic fluid
to give rise to immune responses. In case the
infection is chronic, the endometrium of the
womb results in chronic endometrium through
an inflammatory response which is a strong
cause of abortion. Immunocompromised
women are more susceptible to CMV infection
and since the immune system is weakened in
the first trimester of pregnancy to facilitate the
implantation of the fetus, the probability of
transferring CMV to the fetus will increase [9,
23, 32]. CMV DNA testing is another method
with remarkable sensitivity. In a study by
Cook, CMV DNA was found in the tissue
leftover, indicating the transfer of CMV to
gestational products [19]. The results of this

study can be considered as strong evidence of
the presence of CMV in the leftovers of
abortion. The study by Al-Saeed et al.
indicated that levels of CMV antibodies in
abortion leftovers are higher than those in
controls. This study reported 79.54% of IgG
against CMV in abortive cases [10]. The
results of these studies depend on the
pregnancy grade as well since naturally-
acquired immunity during pregnancy reduces
the risk of congenital CMV infections in
subsequent pregnancies by 70%. However,
maternal immunity does not prevent
recurrences and maternal antibodies fail to
prevent the onset of fetal infections [32].
Therefore, based on current evidence, 11
studies have shown a strong association
between abortion and CMV so that the level of
IgG against CMV is higher than 79% in all the
samples studied. In spite of this, contradicting
results have appeared in some investigations.
CMV is a virus that has not been clearly
proved to be related with abortion and this part
of the story remains to be controversial. The
study of Fatima et al. in India on 122 abortion
cases using PCR demonstrated 1gG-positive
state of CMV (44.26%) [25]. However, the
results differed significantly from those of
other studies. In the study of Rasti et al. on 81
abortion cases, 24.69% of cases were IgG-
positive [27]. However, the study of Kakru et
al. with the highest sample size (n=779)
reported CMV 1gG in 16.5% of the samples [6].
It should be noted that the prevalence of CMV
varies among different geographical regions.
It has also been observed that in societies

with low socioeconomic status, the incidence
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of infections, as well as CMV infection is
more prevalent, while in societies of high
socioeconomic status, the rate of infection is
lower. It seems that the prevalence of CMV
infection is low in some countries due to
increased primary health care. Additionally, a
small sample size or laboratory method is
effective in revealing such results. Two studies
in India have shown a weak link between
abortion and CMV [6, 25]. Another cause of
this disparity is the low prevalence of CMV
infection in that region. The study of Oliveira et
al. with a sample size of 70 reported CMV IgG
in only 0.04% of positive samples, which is not
consistent with the results of other studies [28].
As mentioned above, the difference in the
results of studies can be due to the difference in
sample size as well as the experimental method.
Distribution of the patients' age may be another
reason for contradictions in the results; CMV is
more prevalent in younger women. Religious
beliefs and high-risk behaviors are also
effective in the spread of the infection so that

the more there is high-risk sexual behaviors in a
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