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Introduction
Bad obstetric history (BOH) implies previous unfavorable 

fetal outcome in terms of two or more consecutive spontaneous 
abortions, history of intrauterine fetal death, intrauterine growth 
retardation, stillbirth, early neonatal death, and/or congenital 
anomalies [1]. The causes of BOH may be genetic, hormonal, 
abnormal maternal immune response, and maternal infections [2].

The prenatal and perinatal infections, falling under the 
designation of TORCH complex [3] (also known as STORCH, 
TORCHES, or the TORCH infections), are a medical acronym for a 
set of perinatal infections [4], i.e., infections that are passed from 
a pregnant woman to her fetus. The TORCH infections can lead to 
severe fetal anomalies or even fetal loss. They are a group of viral, 
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bacterial, and protozoan infections that gain access to the fetal 
bloodstream trans placentally via the chorionic villi. Hematogenous 
transmission may occur at any time during gestation or occasionally 
at the time of delivery via maternal-to-fetal transfusion [5]. Primary 
infections caused by TORCH-Toxoplasma gondii, Rubella virus, CMV 
and herpes simplex virus (HSV)-are the major causes of BOH [6]. 
These infections usually occur before the woman realizes that 
she is pregnant or seeks medical attention. The primary infection 
is likely to have a more important effect on fetus than recurrent 
infection and may cause congenital anomalies, spontaneous 
abortion, intrauterine fetal death, intrauterine growth retardation, 
prematurity, stillbirth, and live born infants with the evidence of 
disease [7]. Most of the TORCH infections cause mild maternal 
morbidity but have serious fetal consequences [8]. The ability 
of the fetus to resist infectious organisms is limited and the fetal 
immune system is unable to prevent the dissemination of infectious 
organisms to various tissues [9]. An attempt is being made in this 
work to find out the correlation of the main viral TORCH infections 
namely Rubella and Cytomegalovirus during pregnancy among 
Yemeni females with BOH in Sana’a city, Yemen. 

Subjects and Methods
Study design: A cross sectional study. 

Study period: September 2017 to September 2018. 

Sample size: 268 pregnant women with bad obstetrical history. 

Selection of cases: 

Inclusion criteria: 268 patients having a history of unfavorable 
fetal outcome in terms of two or more consecutive spontaneous 
abortion, history of intrauterine fetal death, intrauterine growth 
retardation, stillbirths, early neonatal death and or congenital 
anomalies were selected and included in the present study on 
BOH from pregnant women attending outpatient Department of 
Obstetrics and Gynecology , Al-Sabian University hospital, Sana’a 
city-Yemen. 

Exclusion criteria” Women with HIV positive, VDRL positive 
and diabetics were excluded from the study. 

Collection of samples

5ml of blood collected aseptically from each woman in a duly 
labeled plain test tube. Blood could clot for 20 minutes and then 
serum was separated by centrifugation at 3,000 RPM for 10 minutes 
and transferred into sterile tubes and stored at -20ºC until the test 
was performed. Test was performed in the National Center of Public 
Health Laboratories (NCPHL), Ministry of Health and Population, 
Sana’a city, Yemen. IgM Anti-Rubella virus and CMV antibodies were 
detected from serum by micro capture ELISA test kit. 

Statistical Analysis
The resulting data were statistically correlated to the ages, 

gestational stages, and history of BOH in both positive testing and 
negative-testing pregnant women by calculation associated odds 
ratio (OR) and 95% Confidence interval (95%CI). For statistical 

analysis χ2 and t test were used where appropriate. The differences 
were considered statistically significant when p<0.05.

Ethical Approval
All women were counseled about the nature of the study and 

gave their written informed consent. The study proposal was 
evaluated and approved by the Ethics Committee of Faculty of 
Medicine and Health Sciences, Sana’a University. 

Results
Table 1: The age distribution of the pregnant women with BOH whom 
tested for IgM CMV and Rubella virus.

Age groups
Total (n =268)

No. %

16 - 25 years 102 38.1

26 - 35 years 154 57.4

≥ 36 years 12 4.5

Mean Age 31.2 years

SD 11.9 years

Min 16 years

Max 45 years

Table 2: The distribution of BOH causes among the pregnant women 
whom tested for IgM CMV and Rubella virus.

BOH causes
Total (n =268)

No. %

Abortion 141 52.6

Intrauterine fetal death 59 22

Intrauterine growth retardation 28 10.4

Early neonatal death 19 7.1

Congenital malformation 18 6.9

Still birth 3 1.1

 The study was conducted on a total of 268 pregnant women 
with BOH in Sana’a city during a period of 12 months, starting in 
September 2017 ending in September 2018. The detailed results 
of this study are presented in (Tables 1- 5). The tested females 
ages were ranged from 16 to 45 years old, most of females were in 
age groups 26 -35 years (57.4 %), followed by 16-25 years (38.1 
%), while only 4.5% of the total were in age group ≥ 36 years. The 
mean age ±SD of them was 31.2±11.9 years. The common causes of 
BOH in the current study were abortion (52.6%), intrauterine fetal 
death (22%) followed by intrauterine growth retardation (10.4%) 
(Table 2). Fourteen (5.2%) of pregnant women were positive for 
CMV IgM antibodies, 10 (3.7%) for Rubella IgM antibodies and 4 
(1.5%) for CMV-Rubella virus in combination; indicating recent 
infection. There was a statistically significant association between 
the positive results of anti-CMV IgM with age group ≥ 36 years 
(OR=31, CI=8.2-117, p<0.001). Also, there was a statistically 
significant association between the positive results of anti-Rubella 
IgM with age group ≥ 36 years (OR=6.2, CI=1.2-33, p=0.01) (Table 
3). (Table 4) shows the association of positive IgM of CMV and 
Rubella virus with gestational stages of pregnant women with 
BOH. There was no a statistically significant association between 
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the positive results of anti-Rubella IgM/ or anti-CMV IgM with the 
three different gestational stages. Table 5 shows the association 
of positive IgM of CMV and Rubella virus with history of BOH in 
pregnant women. There was a statistically significant association 
between the positive results of anti-CMV IgM with congenital 
deformation (OR=10.2, CI=3-35, p<0.001).

Table 3: The association of positive IgM of CMV and Rubella virus with 
different age groups of pregnant women with BOH.

Age groups
IgM positive

OR CI χ 2 P
No. %

CMV

16-25 years 
n=102 2 1.96 0.25 0.05-1.17 3.5 0.05

26-35 years 
n=154 6 3.9 0.53 0.18-1.5 1.2 0.25

≥ 36 years 
n=12 6 50 31 8.2-117 50.8 <0.001

Total n=268 14 5.2

Rubella 

16-25 years 
n=102 0 0 0 undefined 6.3 0.01

26-35 years 
n=154 8 5.2 3 0.6-14 2.1 0.14

≥ 36 years 
n=12 2 8.3 6.2 1.2-33 5.8 0.01

Total n=268 10 3.7

OR: Odds ratio = > 1 (risk)

CI: Confidence intervals 1 to more than 1

 χ 2: Chi-square = > 3.9 (significant)

 P: Probability value = < 0.05 (significant)

Table 4: The association of positive IgM of CMV and Rubella virus with 
gestational stages of pregnant women with BOH.

Gestational 
Stage

IgM positive
OR CI χ 2 P 

No. %

CMV

First trimester 
n=92 8 8.7 2.7 0.9-8.0 3.4 0.06

Second  
trimester n=150 4 2.7 0.29 0.09-0.96 4.4 0.03

Third trimester 
n=26 2 7.7 1.6 0.33-7.5 0.35 0.55

Rubella 

First trimester 
n=92 4 4.3 1.3 0.35-4.6 0.14 0.7

Second trimes-
ter n=150 6 4 1.2 0.32-4.3 0.068 0.79

Third trimester 
n=26 0 0 0 undefined 1.1 0.29

OR: Odds ratio = > 1 (risk)

CI: Confidence intervals 1 to more than 1

 X2: Chi-square = > 3.9 (significant)

 P: Probability value = < 0.05 (significant)

Table 5: The association of positive IgM of CMV and Rubella virus with 
history of BOH in pregnant women.

BOH
IgM positive

OR CI χ 2 P 
No. %

CMV

Abortion n=141 6 4.3 0.66 0.22-1.9 0.58 0.45

Intrauterine fetal 
death n=59 1 1.7 0.29 0.03-2 1.9 0.16

Intrauterine 
growth retarda-

tion n=28
1 5 0.66 0.08-4.8 0.17 0.67

Early neonatal 
death n=19 1 5.3 1 0.12-8.1 0.001 0.99

Congenital  
malformation 

n=18
5 27.8 10.2 Mar-35 19.8 <0.001

Still birth n=3 0 0     

Rubella 

Abortion n=141 7 4.96 2.1 0.5-8.5 1.2 0.26

Intrauterine fetal 
death n=59 1 1.7 0.3 0.04-3.0 0.87 0.35

Intrauterine 
growth retarda-

tion n=28
1 5 0.95 0.11-7.7 0.002 0.96

Early neonatal 
death n=19 1 5.3 1.4 0.17-12.3 0.13 0.71

Congenital  
malformation 

n=18
2 11.1 3.4 0.7-19 2.9 0.08

Still birth n=3 0 0 0 unde-
fined 0.11 0.73

OR: Odds ratio = > 1 (risk)

CI: Confidence intervals 1 to more than 1

 X2: Chi-square = > 3.9 (significant)

 P: Probability value = < 0.05 (significant)

Discussion
Death of an infant in uterus or at birth has always been a 

devastating experience for the mother and of concern in clinical 
practice. Perinatal mortality remains a challenge in the care of 
pregnant women worldwide, particularly for those who had history 
of adverse outcome in previous pregnancies. To assess the CMV 
and Rubella infections during pregnancy among women with BOH 
women this study was undertaken.

In the current study the most common BOH cause was 
abortion (52.6%). Our results are like overall incidence of BOH 
in literature in which abortion is the common cause [10,12]. This 
result can be explained by fact that two early miscarriages are 
experienced by so many women that it should be considered a 
normal phenomenon that is most likely caused by de-novo fetal 
chromosome abnormalities occurring twice by chance. Fifty 
percent of cultivable tissue samples from miscarriages occurring 
sporadically have chromosome abnormalities [10,12]. Additionally, 
abortion is an issue in pregnancy wastage with its concomitant 
social and economic impacts. Among several other causes of fetal 
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loss in human reproduction, TORCH (like Cytomegalovirus and 
Rubella) agents are often responsible for abortion and the rate of 
spontaneous abortion from fetal infection ranges from 10-15%. 
Primary infection during pregnancy may cause spontaneous 
abortion or stillbirth [13] and prevalence of infections as CMV 
and Rubella virus being high in the developing countries as 
Yemen [14,15]. To our knowledge, there are no previous studies 
concerning anti-CMV IgM and/or anti-Rubella virus IgM prevalence 
among women with BHO in Yemen, but there are many studies 
concerning prevalence of CMV or Rubella virus among females in 
general or in pregnant women [16,17]. So, this study was the first 
study determined the correlation of Rubella and Cytomegalovirus 
during pregnancy among Yemeni females with BOH.

 In the present study, the prevalence of anti-CMV IgM and 
anti-Rubella virus IgM among BHO women was 5.2% and 3.7% 
respectively. These results are roughly like those reported in Egypt 
4.1% for anti-CMV IgM and 2.5% for anti-Rubella virus IgM [18], 
and in Iran 4.5% for anti-CMV IgM and 4.8% for anti-Rubella virus 
IgM [19]. But our results are slightly higher than that in Turkey 1.5% 
for anti-CMV IgM and 1.2% for anti-Rubella virus IgM [20]. Also, 
our results were lower than that reported in studies, in Iraq (22% 
for anti-CMV IgM and 16.6% for anti-Rubella virus IgM) [21], and 
in India (12.6% for anti-CMV IgM and 14.2% for anti-Rubella virus 
IgM) [22]. The variation in the rates of active CMV and Rubella virus 
infections in the different parts of the world it can be due to the rate 
of exposure [23], methods of diagnosis, the social variations such 
as population behavior, hygienic habits, cultural differences related 
to feeding habits, educational levels, primary health care program, 
early diagnosis of infections and local infection control policy as 
vaccination [24]. In our study co-infections of CMV and Rubella 
virus was found in four (1.4%) of our female with BOH which is 
like that reported from India where the rate of co-infection was 1% 
[25], but lower than that reported from Iraq (5%) [26].

 In the current study, there was significant association between 
older age groups and trend of CMV and rubella infections. These 
results agreed with that reported from India [22] but disagree with 
that reported from Egypt [18], Nigeria [27] and Iran [28] in which 
no correlation between age determinant and CMV and/or Rubella 
infections among females with BOH. 

The present study also observed that there was no statistically 
significant association between anti-CMV and rubella IgM and 
gestational stages (p>0.05) (Table 4). However, a low positive rate 
(2.7%) for CMV IgM was found in women in the second trimester 
with unassociated risk factor of contracting HCMV infection equal 
to 0.29 (p=0.03). On other hand a higher rate of active CMV infection 
was found in the first trimester. A similar observation was reported 
from Iraq [29], and Iran [28]. Besides, the higher positive rate of 
Rubella virus IgM was found in the first trimester (4%) (Table 4), 
no positive Rubella virus IgM was recorded in the third trimester in 
the current study. A similar observation was reported in Tanzania 
[30], but disagreement with that reported from Sudan [31]. These 
results might be explained by that, the first trimester of pregnancy 
is an important period associated with several complications such 

as bleeding and inflammation of the uterus which lead to maternal 
infections by pathogenic organisms mostly belonging to the TORCH 
agents. In this study, a statistically significant association between 
anti-CMV IgM and congenital deformation with rate equal to 27.8% 
and associated OR equal to 10.2 times (CI=3- 35, p<0.001) (Table 
5). However, we observed non-statistically significant association 
between anti-Rubella virus IgM and congenital deformation 
(OR=3.4, p=0.08) (Table 5). Our findings disagreed with that 
reported in Iraq for anti-CMV IgM and agreed with anti- Rubella 
virus IgM [32]. Lack of association between anti-Rubella virus IgM 
and congenital deformation in both studies could be due to that 
malformations arise during embryogenesis and fetal development 
as a result of some environmental factors and genetic mutations.

 Finally, women affected with any one of these diseases during 
pregnancy are at high risk for miscarriage, stillbirth, or for a child 
with serious birth defects. Thus, there is need of performing the 
TORCH test as early as possible for diagnosing and determining the 
mother’s exposure to Rubella virus and Cytomegalovirus infection.

Conclusion 
In conclusion this study has established that CMV and Rubella 

infection play an important role in adverse fetal outcome in 
pregnant women. In order to prevent the morbidity and mortality 
of fetus all antenatal cases with bad obstetrical history even if not 
having any symptoms should be screened for TORCH agents as 
early as possible for early diagnosis and appropriate management.
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