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Abstract

Background: The aim of present study was to know if the rubella virus infection demonstrated
via IgG and IgM seroprevalence in pregnant women with adverse reproductive outcome had
any adverse relationships in these women Materials and Methods: A case control study was
conducted in Baghdad, IRAQ, which included 143 women with age range from 15 to 46 years.
Hundred normal age matched pregnant women were also included. Structured questionnaires
were used to gather sociodemographic and risk factors data. Qualitative and quantitative 1gG
and IgM ELISA tests were used to detect rubella seroprevalences.Results: Out of the 143
women, 129 (90.2%) were rubella IgG positive and none were IgM positive. Women with normal
pregnancy showed significantly lower rates of Rubella virus IgG seropositivity. Women age,
occupation and  residence were significantly = associated with  Rubella  virus
seropositivity.Conclusion: This study provides important and highly useful information on
baseline seroprevalence data on rubella in Irag. A 9.8% of our women study population were
non-rubella immune and were susceptible for rubella infection. In addition, rubella
seroprevalence clearly were associated with BOH manifestations.
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1. Introduction

Rubella is a common cause of rash and fever during
childhood. However, its public health importance
relates to the teratogenic effects of primary rubella
infection occurring in pregnant women, which can
lead to fetal death with spontaneous abortion or to
congenital defects in surviving infants. Most of the
cases are asymptomatic and difficult to diagnose on
clinical grounds.

Primary rubella infection is associated with
congenital infection in 80% of the conception (1).
The risk of development of anomalies depends on
the gestational age. The risk is 90% when infection
occurs before 11 weeks and falls to 25% at 16 weeks.
When infection occurs between 16 and 20 weeks,
congenital defects are rare, and seem to be confined
to deafness. No congenital defects have been
documented when maternal infection occurs after 20
weeks gestation (1).

Maternal infections with this virus have been
considered a significant factor in causing poor
pregnancy outcome, has not, however assumed
much significance in IRAQ. Their prevalence and
effects on pregnancy outcome have only partially
explained in the literature (2,3,4). Hence the present
study was undertaken to establish the
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seroprevalences of Rubella virus infections during
pregnancy in women with Bad Obstetrical History
(BOH) aiming to try to establish reasons behind the
unexplained high IgG seropositivity in BOH women.
Further, some basic knowledges for future
pregnancy care in IRAQ, and the study of the
possible risk factors for acquiring these infections for
Iragi women was also hoped.

2. Material and Methods

Study Population

This descriptive case-control study was conducted at
the antenatal clinic of Baghdad gynecology Hospital
and Primary Health Care Centre in Al-Yarmouk PHC.
Pregnant Women with bad obstetric history were
recruited from those attending outpatient
Gynecology Clinic, Baghdad or the antenatal Clinic
at Al-Yarmouk. The study population was divided
into two group, the women with bad obstetric history
(n=143) and women with non-BOH normal
pregnancy (n=100). Women were recruited only if
they developed two or more consecutive abortions,
intrauterine fetal death (IUFD)or neonatal deaths
(NND), stillbirth (SB)or low birth weight (LBW) infants
or off springs with multiple congenital malformations
(CM). All women were interviewed to ascertain of
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their ~ demographic, medical and obstetric
information. Data were recorded in a specially
constructed questionnaire after taking consent and
full history. women were thoroughly examined by
trained gynecologists for the probable factor(s)
responsible for their past reproductive losses.

Blood samples were obtained, and serum was
separated and stored at -20-C until processing. The
following kits were made available:

A. Rubella IgG ELISA from BIOTEC Laboratories Ltd.
(UK).

B. Rubella IgM ELISA from BIOKIT, S.A. SPAIN
Qualitative and quantitative evaluation of maternal
serum for ant-Rubella virus IgG and IgM antibodies
were done according to the instruction provided by
the manufacturer. Data obtained in this study were
analyzed wusing SPSS statistical package. To
determine possible association, every variable was
compared to Rubella virus seroprevalence in

2 x 2 table using chi- square (x2) test and Fisher's
exact test. Effects were considered significant if P-
value of less than 0.05 (p<0.05) is obtained.

3. Results

A Total of 143 pregnant women with bad obstetric
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department in Baghdad hospital over a period of six
months were recruited for this cross-sectional study
to estimate the prevalence of IgM and IgG
antibodies specific to Rubella virus. Hundred (100)
normally pregnant women as control were also
included in this study. Serum samples were collected
from them and assayed using Rubella virus IgG and
IgM ELISA techniques.

Current rubella seropositivity were 90.2% (129 /143)
in BOH group compared to71% (71/100) in normal
pregnancy group in our study population.
Differences between seropositivity levels obtained in
the BOH and normal pregnant groups were
significant (<0.05).

The demographic characteristics of the recruited
patients were presented in Table (1).

Rubella virus IgG seropositivity were significant for
the age groups of 28-36 and 37-46 years in
comparison with seronegative women. The overall
IgG Seropositivity rates of the BOH group were
significantly different compared to the normal
pregnancy controls (90.8% versus 71.0 %). The table
depict also the relationship between occupation and
residency of the chosen ladies which demonstrated
a significant influence on rubella virus IgG
seropositivity.

history attending Gynecology and Obstetrics
| Table1:RubellalgG antibodies and demographic characteristics |
Positive Negative P-Value
Dem. Charact. No. of Patient No. % No. %
Age 18-27 12 9 75 3 25% >0.05
Age 28-35 66 59 89.4 7 10.6% <0.05*
Age 36-48 65 61 93.8 4 6.2% <0.05*
Total No. 143 129 90.2 14 9.8%
Residency
Urban 100 93 93 7 7% <0.05*
Rural 43 36 83.7 7 16.3% <0.05*
Total No. 143 129 14
Occupation
Employee 55 47 85.5 8 14.5% <0.05*
Non-Employee 88 82 93.2 6 6.8% <0.05*
Total No. 143 129 14
Normal pregnancy 100 71 71 29 29% < 0.05*

Risk factors participation to the rubella virus positivity
is depicted in Table-2.
Small numbers of BOH women gave a history of

drugs and cat possession. History of blood
transfusion and soil exposure were exerted a
significant effect on the IgG seropositivity (16(69.7%)
out of 23 and 45(88.2% out of 51, respectively).

diabetes, hypertension, use of immunosuppressive
Risk factor Total Number (%) No. positive (%) No. negative(% ) P value
Diabetes 7 3 (42.8%) 136 ND
Hypertension 13 5 (38.4%) 130 ND
Immunosuppressive drug use 3 3(100%) 140 ND
Cat possession 15 7(46.6%) 136 ND
Blood transfusion 23 16(69.7%) 127 <0.05
Soil exposure 51 45(88.2%) 98 <0.05
Other medical problems 13 8(61.5%) 135 ND

BOH features are depicted in Table (3). Out of 143
serum samples, a total of 129(90.2%) were Rubella
virus IgG positive. None of the recruited women was

seropositive to RV IgM antibodies. One hundred and
seventeen (117) of women were given a history
habitual abortion; mostly during the first trimester, of
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which 106(90.6%, were IgG seropositive. Twelve had
history of intrauterine fetal death; of them, two gave
history of more than one intrauterine fetal death.
Twenty-six and six women gave history of neonatal
death and stillbirth respectively. Twenty-three
women gave history of child with congenital
malformations; six of them have more than one child
with congenital malformation. Twentyfour women
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gave history of delivering a child with low birth
weight (LBW), of them 23 (95.8%) were IgG
seropositive. Differences in relationship between
BOH presentation and anti-Rubella virus IgG levels
were statistically significantly (Table 3).

Bad obstetric history No. Positive Negative P-Value
Habitual abortion (HA) No. % No. %
Yes 117 106 90.6 11 9.4 <0.05*
No 26 23 88.5 3 11.5 <0.05*
Total No. 143 129 14
Intrauterine fetal deaths (IUFD)
Yes 12 12 100 0 0 <0.05*
No 131 117 89.3 14 10.7 <0.05*
Total No. 143 129 14
Neonatal deaths (NND
Yes 26 23 88.5 3 11.5 <0.05*
No 117 106 90.6 11 9.4 <0.05*
Total No. 143 129 14
Congenital malformations (CM)
Yes 23 19 82.6 4 17.4 <0.05*
No 120 110 91.7 10 9.3 <0.05*
Total No. 143 129 14
Low birth weight (LBW
Yes 24 23 95.8 1 4.2 <0.05*
No 119 106 89.1 13 10.9 <0.05*
Total No. 143 129 14
Stillbirths (SB)
Yes 6 5 83.3 1 16.7 <0.05*
No 137 124 90.5 13 9.5 <0.05*
Total No. 143 129 14

In table (4), Low Levels ranged between 20 -250
IU/ml were detected in 40(27.9%) women whereas
moderate levels between 250-5001U/ml| were
demonstrated in 29(20. 4%) women, whereas strong
concentrations of (500-100 IU/ml) were detected in

60 (41.9%) women. Women with moderate and
strong responses counted 89 women (62.2%). The
remaining seronegative and low titer seropositivity
represented 54 (37.7%) women only. Differences
between these 2 figures were statistically significant
(<0.05).

RV IgG conc. IU/ml Number Total %
Negative <15 14 9.8
Weak Positive (20-250) 40 28.0
Intermediate Positive (250-500) 29 20.3
Strong Positive (500-1000) 60 42.0
Total 143 100.0

Table (5) demonstrated that: 47(78.3%) of the strong
positive cases suffered habitual abortion compared
to 26(89.6) showed moderate concentrations
compared to 28(70%) out of 40 in the low-levels
group. In women with congenital malformation (CM),

occurred in 14 women compared to 3 negative and
2 showed low concentrations. In respect to those
gave a history of low birth weight, 12 out of the total
21 presented with strong IgG seropositivity.

moderate and strong rubella IgG seroiositivity were

No. of cases with different bad obstetric history manifestations (%)

7l @eme, (D Total HA IUFD NND CA SB LBW

<15 Negative 14 (9.8) 12(85.7) 0 1(7.1) 3(21.4) 1(7.1) 1(7.1)

20-250 Weak 40(27.9) 28 (70) 4 (10) 4 (10) 2 (5) 0 5(12.5)

>250-500 Moderate 29(20.4) 26(89.6) 3(10.3) 3(10.3 6(20.7) 3(10.3) 3(10.3)

500-1000 Strong 60(41.9) 47(78.3) 3 (5%) 13(21.7) 8(13.3) 4(6.7) 12(20)

4. Discussion

Bad obstetrical history (BOH) could be due to infections,  radiations,  occupational  hazards,

environmental factors,
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there is significant association between Rubella virus
infections and BOH manifestations. In susceptible
pregnant women, especially when the virus is
contracted during the first trimester, maternal
viremia frequently infects placental tissues and the
fetus (The virus then spreads through the vascular
system of the developing fetus causing damage to
blood vessels and developing organs. (7)

Rubella virus, which is a recognized teratogen to the
fetus. In adult, infections are usually innocuous
except when occur during early pregnancy. Fetal
infections can lead to devastating congenital
abnormalities (8). The most important factor during
primary rubella infection is the gestational age of the
fetus. The chance of fetal infections causing severe
congenital inflammation is 50-80 %in the first month
of gestation and reduced to 10% in the third month.
This risk is reduced to approximately 5% in the
second and third trimesters. No congenital defects
have been documented when maternal infection
occurs after 20 weeks of gestation (9).

Rubella is a preventable disease with various
national schemes of immunization-practiced
worldwide. Vaccination program for rubella was
implemented in the USA by 1969 and in UK in 1970,
where live attenuated rubella vaccine is offered to all
preschool children of both sexes. A sharp decline
associated with mass immunization has led to low
rate of reported cases of congenital rubella in 1981
and later (9)

In Irag, rubella vaccine was first introduced in late
eighty's as single dose at one and half years. Now it
is given within the mumps, measles and rubella
(MMR) vaccine supplied to children at one, one and
half year age as recommended by the primary health
administration. The new policy of two shots of MMR
is only practiced since 2006. However, this does not
cater for seronegative teenagers and mothers. There
have been many reports on the prevalence rate of
rubella antibodies in Iraq indicated that 80% of the
population had enough immunity against infection
(10)

RV seroprevalence rates ranged from 22.2% to 100%
was shown for Iraqi children from infancy to 12 years
old in the one reported study (11). In their study, the
probable age when significant proportion of Iraqgi
contract RV infections for the first time is around 3-5
years. Most of the Iragi women become exposed to
primary rubella infection at a very early age in their
life quite far from childbearing age.

Rubella infection is best documented by IgM and
IgG seroconversion. IgM antibodies can be detected
at onset of rash. Their levels peak at 7-10 days and
persist for up to 4-6 weeks. If the IgM is not detected,
this does not exclude the infection because there
may be early waning of antibodies (12). Statistical
analysis showed that pregnant women age was
directly related with anti-rubella IgG level and
finding consistent with the results of most other
studies that antirubella IgG positive rate increased
by age (13,14). The older age group are remained
unprotected from rubella infection and weakling
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immunity seen in more than 30 age and older. This
is agreed with the present data indicating that
increased age of women result in decline of
protecting immune responses in vaccinated
populations (15). The occurrence of reinfection
during pregnancy is reported (16). Furthermore, in
Irag the incidence of congenital malformation and
repeated abortion in Eastern area of Baghdad is
more than middle of Baghdad and this is due to
either educational level or vaccination program.
Prevalence also is more in eastern area of Baghdad,
probably due to higher population growth and
spread of rubella infection, poor immunization
coverage or did not apply routine rubella vaccination
program in childhood (17, 18). Rubella Reinfection or
unprotective immunity during pregnancy can be
followed by transmission to the Fetus as shown in the
present study. Moreover, the current data as well
many other reports documented that rubella
reinfection during pregnancy in a previously
vaccinated woman with residual antibody titer to
rubella of 15 IU/ml or more documented the
possibility of reinfection following exposure to
rubella virus. In their study Eilard and Strannegard
(19) presented that contact with 6-year-old daughter
with clinical rubella between the 7th and 10th week
of pregnancy resulted in transmission of the virus to
the fetus. Umbilical cord blood drawn by
cordocentesis was found to be strongly positive for
rubella IgM antibody. After termination of the
pregnancy rubella virus was isolated in cell culture
from fetal tissues. Proved the reinfection with rubella
(19). This woman presented with high serum titers of
rubella hemagglutination inhibition antibodies of the
IgG class but no demonstrable neutralizing
antibodies before reinfection. These data suggested
that therapeutic abortion should be considered as
reinfected pregnant women who lack neutralizing
antibodies to rubella virus.

In the present piece of work, the real risk for fetus
and newborn is not known, as are the incidences of
rubella reinfection during pregnancy and congenital
rubella infection after maternal reinfection.

The present study tried to assess the immunity status
of BOH patients to RV and its role in intrauterine
infections. High overall positivity rate (90.2%) of
rubella 1gG antibodies were observed in the
recruited women. Data were comparable with that
obtained among pregnant women in the Center and
South-West regions of Cameroon and Nigeria
(94.4% and 83.3 %, respectively) (20)

In Nigeria, reports (22) demonstrated that age of the
women exerted significant variation in the
prevalence rate s of anti-rubella IgG. Data obtained
were as follows :85.7% in 15 -19year age group,
86.8% in 20-24year age group, 89.6% in 25-29year
group, and 100% in greater than 40year age group.
Identical significantly variable figures were shown in
the present research data. It seems that, Rubella IgG
seroprevalence were associated with age of the
women, gestational age, gravidity, vaccination,
residence, occupation and education as concluded
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by one of south Africa reports (22). They showed an
overall proportion of rubella seropositivity

of 97.8%. The proportion of seropositive women
increased with age group (18-25 years: 97.0%; 26—
32 years: 97.7%; 33-40 years :99.3%.

Lower IgG seropositivity (31.6% - 54%) were
obtained by a number of reports (23, 24,25)

Rubella immunity varies in different populations and
geographical areas depending on the endemic rate
of RV and rate of coverage of vaccination.

High seropositivity rate of RV IgG antibodies of the
present study do not necessarily reflect the high
levels of protective immunity against rubella among
women of childbearing age in Baghdad-IRAQ.
Although, the majority of recruited women appeared
to possess high level of anti-Rubella IgG antibodies,
but the ratio of the protective neutralizing high
avidity immunity appears to be low as evidenced by
the high rates of BOH manifestations. It is probably,
essential for future protection against susceptibility
or reinfection to screen for the high avidity
neutralizing anti-rubella IgG in the women with BOH.
In addition, rubella immunity seems to wane over
time, a third dose of MMR may be a protective
strategy for women who conceive later in life. Thus,
the present applied vaccination scheme coupled
with weak general hygiene and socioeconomic
conditions seem to have not interrupted the major
mode of transmission to mother through infected
children. (26)

Furthermore, continuous analysis of RV immunity is
required, since protection can be relative and related
to the endemic rate of the disease and the level of
herd immunity that should be always reinforced (27).
The present study demonstrated a strong association
between rubella infection and BOH in women. It is
evident that maternal infection like rubella play a
critical role in pregnancy wastage and their
occurrence in women with BOH is a significant factor.
A previous history of pregnancy wastage and a
positive  serological reaction during current
pregnancy must be considered while managing BOH
cases to reduce the adverse fetal outcome. Early
detection and timely intervention can prevent
morbidity and mortality of infants born to such
mothers. All antenatal cases with BOH should be
routinely screened for rubella, so that early diagnosis
and appropriate intervention of these infections will
help in proper management of fetal outcome. In
addition to this, there is a need to modify vaccine
strategies to immunize all adolescent girls and/or
women of child-bearing age before conception to
reduce incidence of congenital rubella syndrome
and bad obstetric outcome.

Organized rubella vaccination campaigns do not
exist in our country until late eighty's. This implies
that large proportion of the included women
contracted natural unprotective immunity to rubella
that could be responsible for some of their bad
obstetric history.

Susceptibility to rubella infection in the present
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selected group of pregnant women and probably
most of Iraqi individuals were high due the program
of two vaccine shots during infancy (second and 4th
year of age). Screening to pick up susceptible
women is necessary so that rubella vaccine can be
offered to such women postpartum for the
protection of offspring's born in subsequent
pregnancy and to judge on the vaccination coverage
of the newly adapted immunization policy.

High susceptibility rates could be due to insufficient
vaccination programs in areas from which these
studies were published.

In the present study, we proved significant
association between the selected risk factors and RV
IgG  seropositivity  (tables2,3,4). RV  antibody
Prevalence tend to be higherin both urban areas and
rural areas (28)

This was the case in the present study. In addition,
significant  differences observed in between
employees and nonemployee. The similarity in rates
may be because most of women were with identical
exposure rates. The main source of maternal
infection could be their children contracting the
disease from other children at school. In Irag, RV
vaccination was first introduced in late eighty's; so,
most of seropositivity reported in this study were
induced by natural infections and not related to
vaccinations policies.

Significant differences in seropositivity for RV IgG in
relation to many bad obstetric history manifestations
were obtained (table 3). This is probably because
most of the patients acquired RV infections during
their childbearing age.

Relationships between IgG concentrations to RV and
any of the questioned bad obstetric manifestations
were further investigated. (Table4). Forty women
(27.9%) demonstrated low IgG responses compared
to 89 (62.2 %) with high and moderate IgG levels.
Similar bad obstetric manifestations, mainly habitual
abortion profiles were noticed in both of the groups
(70% and 78.8%). Those with moderate IgG titers
and the negative ones showed similar figures 89.6%
and 85.7% respectively. By this analysis, we aimed to
find if those presented with high and moderate IgG
titers are resulted because of re-infection before
becoming pregnant or due to the presence of
nonprotective low avidity IgG responses. However,
none of the recruited women showed positive IgM
results at the moment of testing proving that this
assumption imposes the necessity for further search.
We suggest, the need for follow-up by another IgG
testing, two weeks from the first sample could be
helpful.

In the present work, anti-rubella IgM seropositivity
was null, indicating either the high rate of immunity
against rubella in Iragi women of childbearing age or
the possibility of an unknown mechanism behind this
finding is the time of the recruitment of patients.
Acute infection manifested by the IgM responses
was not demonstrated in recruited the current study
group in contrast to the variable rates of IgM
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seropositivity ranging between 0.4% to 28.6% that
was reported in different countries (23). In one study
from Egypt, it was 13% (29). These observations
indicate less protection potential induced by
immunization programs in these places caused this
lagging behind the Iragi situation.

References

Bukasa A, Campbell H, Brown K, et al. Rubella
infection in pregnancy and congenital rubella in
United Kingdom, 2003 to 2016. Euro Surveill. 2018;
23.

Abdul-Razak SH. Hasan. Seroprevalence of Anti-
Rubella 1gG Antibody Among Pregnant and
Childbearing Women in Diyala Province-Irag. Diyala
Journal of Medicine: Vol. 1, Number 1, 2011: pp 27-
32

Manal Adil Murad, Souzan H. Eassa, Adel T. M. Al-
saeed. Serodiagnosis of Rubella virus Infections
among Women with BOH in Baghdad City/ Iraq.
sjuod.2019.22.2.21

Raghad Adel Mohammed, Mohammed Talab Kokaz.
Rubella virus seroprevalence and associated factors
in pregnant women with and without previous
spontaneous abortion. MJBL 2019 :16: 3: 243-247.
Zainab Khalil Mohamed Aljumaili, Abdulghani
Mohamed Alsamarai, Wesam Suhail Najem.Rubella
seroprevalence in women with bad obstetric history.
Research & Reviews in Biosciences. RRBS, 2014: 8(6),
203-213.

Jaya Vyas et al, Cytogenetic studies inbad obstetric
history (BOH) and infertility- Aretrospective study
from stand-alone laboratory.Int. J. Adv. Res.2022:
10(03), 662-668)

B V Ramana 1, B Kailasanatha Reddy 2, D S Murty 2,
K H Vasudevanaidu -Seroprevalance of Rubella in
Women with Bad Obstetric History J Family Med Prim
Care .2013 2:1: 44-6 .

PanelYitayih, Wondimeneha,
MogesTiruneha,GetachewFeredea,BirhanuAberab
Meser,Workinehc Meseret, Birhanied
Belay, Tessemaa Rubella virus infections and immune
status among pregnant women before the
introduction of rubella vaccine in Amhara Regional
State, Ethiopia- International Journal of Infectious
Diseases :2018:76: 14-22.

World Health Organization. Rubella vaccines: WHO
position paper. Weekly Epidemiological Record.
2011, 86, 301-316. (405 KB). Accessed 04/12/2017).
Hassan J. Hasony Wijdan Nazar Al-Musawi. (2007).
Seroprevalence to Rubella virus post MMr
vaccination in Basrah -Southern IRAQ. The Medical
Journal of Basrah University, 2007, 25, 2, 17-22).
Sana A. Abdul-Wahab & Salwa Sh. Abdul-Wahid).
Trends in Seroprevalence for Rubella in Iragi Women
at Child-Bearing Age. SAR J Dent Oral Surg Med,
2021:2(4), 59-62.

Ibadi, E. A., Al-Hetty, H. R. A. K., Alwardi, M. A. W.,
Alazragi, R. S., Almashhadani, H. A., & Kadhim, M.
M. (2022). Anticorrosion, antimicrobial and
antioxidant study of ZnO nanoparticles synthesized
fromPunica granatum (Pomegranate) extract. Int. J.

Causal Relationship Between Rubella Virus ....

Corros. Scale Inhib, 11(4), 1569-1582.

Carmen L. Charlton, & Alberto Severini (2016).
Dilemmas and Pitfalls in Rubella Laboratory
Diagnostics in Low Prevalence or Elimination
Settings- - Current Treatment Options in Infectious
Diseases 2016:8, 329-342.

F. Nur Aksakal*, Isil Maral, Meltem Yalinay Cirak1
and Remzi AygunJpn. Rubella Seroprevalence
among Women of Childbearing Age Residing in a
Rural Region: Is There a Need for Rubella Vaccination
in Turkey? J. Infect. Dis., 2007:60, 157-160.
Mohammed, A. K., Al-Shaheeb, S., Fawzi, O. F.,
Almashhadani, H. A., & Kadhim, M. M. (2022).
Evaluation of Interlukein-6 and Vitamin D in Patients
with COVID-19. Research Journal of Biotechnology
Vol, 17(10).

Vinod Raveendran, Dhandapany Senthil Pragash,
Manju, Ivvala Anand Shaker, Vijaya Rayapu.
Seroprevalence of rubella in antenatal women in and
around Kirumampakkam, Puducherry, India. -
International Journal of Bioassays 2012:1:10 :74-78.
Oyinloye, S.0.1, Amama, C.A.1, Daniel, R.1, Ajayi,
B. B.2 , and Lawan , MA.Seroprevalence survey of
Rubella antibodies among pregnant women in
MAIDUGURI, BORNO STATE, NIGERIA - AFR. J.
CLN. EXPER. MICROBIOL. 2014:15(3):151-157.

F P Chen, K K Chu .Subclinical rubella reinfection in
pregnancy: report of a case. J Formos Med Assoc.;
1993:92(3):294-5.

Paludetto R., van den Heuvel J. - Stagni A. -
Grappone L. - Mansi G (1997). Rubella Embryopathy
after Maternal Reinfection-.; Biol Neonate: 1997: 65:
34, 3,273-276

Y. ABOUDYA. FOGELB. BARNEAE. MENDELSONL.
YOSEFT. FRANKE. SHALEV. Subclinical Rubella
reinfection  during pregnancy followed by
transmission of the virus to the fetus. J Infect
1997,;34(3):273-6.

T. Eilard and O. Strannegérd . Rubella Reinfection in
Pregnancy Followed by Transmission to the
Fetus. The Journal of Infectious Diseases 1074:129: 5:
594-596)

Nadesh Ashukem Taku, Valantine Ngum Ndze, Emily
Abernathy, LiJuan Hao,et al .Seroprevalence of
rubella virus antibodies among pregnant women in
the Center and South-West regions of Cameroon. Int
J Prev Med. 2019 Mar; 5(3): 287-292.

Olatunji Mathew Kolawole, Ekuntoye 0.
Anjorin, Daniel A. Adekanle, Caroline Folashade
Kolawole, and Kabir ~ Adekunle = Durowade
Seroprevalence of Rubella IgG Antibody in Pregnant
Women in Osogbo, Nigeria. Int J Prev Med. 2014;
5(3): 287-292.

Noor C.GielesEleonora
A.M.L.MutsaertsGauravKwatraLouisBontClare
L.Cutland StephanieJones Andrew Moultrie Shabir
A.MadhiMarta C. Nune Rubella seroprevalence in
pregnant women living with and without HIV in
Soweto, South Africa. International Journal of
Infectious Diseases 2020:91:2: 255-260

D Turbadkar’, M Mathur, M Rele . Seroprevalence of
torch infection in bad obstetric history Indian J Med

10


https://www.ncbi.nlm.nih.gov/pmc/journals/2192/
https://www.ncbi.nlm.nih.gov/pmc/journals/2192/
https://www.ncbi.nlm.nih.gov/pmc/issues/232464/
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+FP&cauthor_id=8102288
https://pubmed.ncbi.nlm.nih.gov/?term=Chu+KK&cauthor_id=8102288
https://www.jstor.org/stable/i30105504
https://pubmed.ncbi.nlm.nih.gov/?term=Taku%20NA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ndze%20VN%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Abernathy%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Abernathy%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Hao%20L%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4018637/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4018637/
https://pubmed.ncbi.nlm.nih.gov/?term=Kolawole%20OM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Anjorin%20EO%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Anjorin%20EO%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Adekanle%20DA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kolawole%20CF%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kolawole%20CF%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Durowade%20KA%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4018637/
https://www.sciencedirect.com/journal/international-journal-of-infectious-diseases
https://www.sciencedirect.com/journal/international-journal-of-infectious-diseases
https://www.sciencedirect.com/journal/international-journal-of-infectious-diseases/vol/91/suppl/C
https://pubmed.ncbi.nlm.nih.gov/?term=Turbadkar+D&cauthor_id=17642992
https://pubmed.ncbi.nlm.nih.gov/17642992/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Mathur+M&cauthor_id=17642992
https://pubmed.ncbi.nlm.nih.gov/?term=Rele+M&cauthor_id=17642992

HIV Nursing 2023; 23(2): 005-011

Microbiol. 2003 ;21(2):108-10.

Hameed, R. Y., Nathir, I., Abdulsahib, W. K., &
Almashhadani, H. A. (2022). Study the effect of
biosynthesized gold nanoparticles on the enzymatic
activity of alpha-Amylase. Research Journal of
Pharmacy and Technology, 15(8), 3459-3465.
Ramana, B.V.; Reddy, B. Kailasanatha; Murty, D.S.;
Vasudevanaidu, K.H.
Seroprevalance of Rubella in Women with Bad
Obstetric History.Journal of Family Medicine and
Primary Care.2013 : 2 :1 :44-46.

Saswati Chattopadhyay, Tanusri Biswas, Bipasa
Chakraborty, Tapajyoti Mukherjee1, Purbasha Ghosh
and Raston Mondal. Sero-prevalence of Rubella
Antibodies in Pregnant Women with Bad Obstetric
History Attending A Rural Tertiary Care Hospital in
West Bengal, India- International Journal of Medical
and Dental Sciences. 2019:8:21749-1753

Wan-Ju Kung,Ching-Tang Shih,Yung-Luen
Shih,Ling-Yao Liu,Chiou-Huey =~ Wang,Ya-Wen
Cheng,Hsueh-Chiao Liu,Ching-Chiang Lin. Faster
waning of the rubella-specific immune response in
young pregnant women immunized with MMR at 15
months. AJRI 84:4 :200-203.

SANA A. ABDUL-WAHAB1, SALWA SH. ABDUL-
WAHID (2021). Trends in Seroprevalence for Rubella
in Iragi Women at Child-bearing Age. P J M H S.
2021:15: 41023

Jun Wang, Yuyang Xu, Xiaozhen Wang, Yan Liu,
Xiaoping Zhang, Jian Du, Xinren Che, Wenwen Gu,
Xuechao Zhang, Wei Jiang, and Yi Wang (2022).
Epidemiological characteristic of rubella by age
group during 12 years after the national introduction
of rubella vaccine in Hangzhou, China. Hum Vaccin
Immunother. 2022; 18:5:

Hamdan Z Hamdan, Ismail E Abdelbagi, Nasser M
Nasser and Ishag Adam. (2011)- Seroprevalence of
cytomegalovirus and rubella among pregnant
women in western Sudan. Virology Journal 2011,
8:217

"

Causal Relationship Between Rubella Virus ....


https://journals.lww.com/jfmpc/toc/2013/02010
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Kung%2C+Wan-Ju
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Shih%2C+Ching-Tang
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Shih%2C+Yung-Luen
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Shih%2C+Yung-Luen
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Liu%2C+Ling-Yao
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Wang%2C+Chiou-Huey
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Cheng%2C+Ya-Wen
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Cheng%2C+Ya-Wen
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Liu%2C+Hsueh-Chiao
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Lin%2C+Ching-Chiang

