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I n t r o d u c t i o n  
In 1962, the Rubella virus was first isolated from cell 

culture.1 The Rubella virus is an enveloped, positive-

stranded RNA virus with virions ranging from 500 to 

900Å in diameter.2 The Riboviria family 

Matonaviridae (genus Rubivirus) has only one family 

member that causes Rubella infection.1 Rubella virus 

causes Rubella disease, also known as German 

measles. The symptoms of Rubella infection are mild 

in most cases, but become threatening when the 

virus targets the fetus during the first trimester, 

which can cause spontaneous abortion or congenital 

Rubella syndrome (CRS). Children with Congenital 

Rubella Syndrome can experience hearing loss, 

microcephaly, cataract, glaucoma, heart problems, 

and other lifelong abnormalities, including autism 

and diabetes.3 It has been reported by the World 

Health Organization (WHO) that annually >100 000 

infants are born with CRS worldwide.4 There is no 

available treatment for pregnant females or infants 

Objective: This study aimed to determine the seroprevalence of Rubella immunoglobulin G (IgG) antibodies and 

associated risk factors among women in the twin cities of Pakistan. 

Methodology: This retrospective study involved the collection of 838 blood samples from women at Medicare 

Hospital Rawalpindi, Holy Family Hospital (HFH) Rawalpindi, and Pakistan Institute of Medical Sciences (PIMS) 
Islamabad and was conducted from May 2020 to April 2021. Rubella IgG antibodies were detected in the samples 
using the Chemiluminescent Microparticle Immunoassay (CMIA) method, and statistical analysis was performed 
using SPSS version 24.  

Results: Of the 838 blood samples tested for Rubella IgG antibodies, seroreactivity and seropositivity was highest in 

the age group of 21-31 years. The prevalence of positive cases reached 96.82%, peaking in November, while negative 
cases were at 15.38%, peaking in May. These results indicate that many women possess antibodies against the 
Rubella virus. 

Conclusion: The frequency of seropositivity and seroreactivity was elevated during winter. Socioeconomic factors 

may have contributed to the high prevalence of Rubella cases. Serosurveys should be conducted nationwide. Pakistan 
should include the MMR vaccine in its national Expanded Program of Immunization (EPI) as it is both effective and 
affordable. 
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with Rubella infections. Vaccination against Rubella 

is the only available treatment option. 

Several efforts were made to develop effective 

vaccines using attenuated viral strains after the 

epidemics broke out in Europe in 1962-1963 and the 

USA in 1964-1965. The first successful vaccine was 

prepared from the HPV-77 strain, which was 

propagated in African green monkey kidney (GMK) 

cells established at the National Institutes of 

Health’s Division of Biologics Standards.5 Merck 

quickly developed combination products; approval 

for the mumps-Rubella vaccine was given in 1970, 

whereas Measles-Mumps-Rubella (MMR) and 

measles-Rubella vaccines were approved in 1971. 

MMR comprises three live attenuated viral vaccine 

strains and these combinations have shown 

promising results in terms of broad protection 

against measles, mumps, and Rubella. The most 

widely used live attenuated Rubella vaccine is the RA 

27/3 virus strain. Children should be administered 

the first dose of MMR at 12–15 months during the 

second dose between 4 and 6 years of age. Infants 

between 6 and 11 months of age were immunized 

with a single dose of MMR vaccine. Females of 

reproductive age who are non-pregnant and have no 

antibodies against the Rubella virus should be 

administered a single dose of MMR vaccine.6 Vast 

Rubella vaccination coverage has successfully 

eliminated Rubella in most European and North 

American countries.7 The incidence of Rubella is still 

a matter of concern in developing countries, such as 

Nigeria, with low immunization coverage.5 Pakistan 

has not introduced the MMR vaccine into its 

extended national immunization (EPI). 

Specimens that are widely used for the diagnosis of 

Rubella by virus detection are throat swabs, 

nasopharyngeal secretions, or oral fluids, whereas 

serum samples are usually collected for the 

detection of IgG and IgM antibodies.8 Serological 

tests are conducted to screen for Rubella antibodies. 

Doctors also recommend screening for herpes virus, 

Cytomegalovirus, Rubella and Toxoplasma, which 

are collectively called (TORCH) profile, to screen for 

the presence of any viral infection that can disturb 

the fetus or its development in pregnant women 

with any previous record of miscarriage, or any other 

abnormality in newborn babies.9 

Commercially available equipment, such as counting 

immunoassays (CIAs), are used for its detection. 

These assays are based on enzymatic or 

chemiluminescent detection. The ARCHITECT 

chemiluminescent microparticle immunoassay 

(CMIA) assays for Rubella IgG and IgM utilize an 

indirect format (anti-human immunoglobulins 

conjugate), and the magnetic microparticles are 

coated with semi-purified Rubella virus (strain HPV 

77) for IgG and viral lysate for IgM. For Rubella IgM, 

in predilution step, anti-human IgG was added to the 

reagent to lower the interference of rheumatoid 

factor (RF), and the results are measured 

qualitatively as an index value. These CIAs were 

adjusted according to international standards, and 

the results are represented in international units/ml. 

The cutoff value for a person being immune to the 

virus is mostly set at 10 IU/ml.10 

The seroprevalence of Rubella varies from one 

region to another. According to the data available on 

the WHO website, the total number of Rubella cases 

reported in Pakistan from 2011 to 2019 was 5170, 

while the number of cases of Congenital Rubella 

Syndrome was 29 in 2018 and 12 in 2019.11 In a  

study conducted in Rawalpindi,  696 women were 

screened for Rubella IgG antibodies, of which 576 

(82.76%) were seropositive, 73 (10.49%) were 

seronegative, and 47(6.75%) showed equivocal 

results.12 In a meta-analysis conducted in Iran, 7601 

pregnant women were screened for Rubella 

antibodies, and the prevalence of immunity was 

90.1%. Before the introduction of the national 

vaccination program, Rubella immunity was 88.6%, 

which increased to 91.5% after the vaccination 

program was introduced.13 In Ethiopia, 9.5% of 

pregnant women were positive for IgM, 79.5% were 

reported to be immune, and 11% were susceptible 

to Rubella infection.14 A high population level of 

immunity can be a factor in the control of Rubella 
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and congenital Rubella syndrome (CRS).15 A high 

socioeconomic status, which implies good living 

conditions, is associated with a minimum risk of 

contracting Rubella infections.16 Pregnant women 

with a high economic status tend to visit health 

practitioners regularly and are better aware of the 

consequences of Rubella infection or any other 

infection that may cause miscarriage. The chances of 

Rubella infection among children with a family size 

greater than five were 2.4 times greater than those 

with a household size of less than five.17  

As there is no vaccination program for Rubella in 

Pakistan, it is of utmost importance that serosurveys 

be conducted all over the country regularly to 

determine the seroprevalence of Rubella. To 

highlight the importance of immunization against 

the Rubella virus. This study was designed to 

determine the seroprevalence of Rubella IgG 

antibodies among women of reproductive age and 

the associated risk factors. 
 

M e t h o d o l o g y  
This retrospective study analyzed 838 blood samples 

collected from May 2020 to April 2021 from women 

aged 17 to 48 years who presented at the outpatient 

departments of Holy Family Hospital (HFH), and 

Medicare Hospital in Rawalpindi, and Pakistan 

Institute of Medical Sciences (PIMS) Islamabad. 

Rubella IgG antibody tests were conducted at CITI 

LAB on Murree Road, Rawalpindi. 

Data collection and laboratory procedures: Blood 

samples were drawn from the patients in serum 

separating tubes (SST) with gel and labelled 

properly. Blood samples were allowed to clot and 

were centrifuged to separate the serum before 

testing. A commercially available kit (Abbott USA) 

was used for quantitative detection of anti-Rubella 

virus IgG antibodies using the Chemiluminescent 

Microparticle Immunoassay (CMIA) method. The 

tests were performed using Architect i2000SR 

(Abbott). These kits can detect IgG antibodies, both 

quantitatively and qualitatively.18 Positive values 

were interpreted as IgG titers ≥10 IU/mL, and titers 

≤4.9 were considered seronegative. Results ranging 

from 5.00 to 9.99 were considered as grey zone or 

borderline. 

Data analysis: Following the detection of Rubella IgG 

antibodies, the results were entered into Microsoft 

Office Excel 2019. Data were statistically analyzed 

using SPSS version 24.  

Ethical approval for the study was obtained from 

the Ethical Review Board (ERB) of COMSATS 

University Islamabad department of Biosciences. 

(ERB# CUI/Bio/ERB/06-21/23) on June 05, 2021. 

 

R e s u l t s  
A total of 838 blood samples were collected from 

May 2020 to April 2021 from women attending the 

outpatient departments of Holy Family Hospital 

Rawalpindi (HFH), Pakistan Institute of Medical 

Sciences Islamabad (PIMS), and Medicare Hospital 

Rawalpindi. The age of the participants ranged from 

18 to 48 years. Among the 838 selected females, 

4.7% were under 20 years, 66.7% were between 21 

and 31 years, 26.7% were between 32 and 42 years, 

and 1.8% were older than 43 years. The samples 

were processed for the detection of IgG antibodies. 

The demographic details are provided in Table I. 

 

Table I: Frequency of socio demographic respondents 
along with characteristics (n=838) 

Age (Yrs) Number (Percentage) 

< 20 39 (4.65) 

21-31 559 (66.71) 

32-42 230 (27.45) 

≥ 43 10 (1.19) 

 
Age-wise frequency of IgG antibodies: A total of 838 

patients aged 18 to 48 years were tested for Rubella 

IgG antibodies. Among these, 39 patients were 

under 20 years old; 38 tested positive for IgG 

antibodies, while one had an equivocal result. There 

were 559 patients aged 21 to 31 years, with 39 

showing negative IgG antibody results, 501 tested 
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positive, and 19 classified as borderline. 

Additionally, 230 patients were aged between 32 

and 42 years; 207 had IgG antibodies, 12 tested 

negative, and 11 had equivocal results. In the group 

of patients aged 43 years and older, which consisted 

of 10 individuals, seven had positive results, and 

three had equivocal results. Statistical analysis 

revealed a highly significant difference (p<.001. The 

detailed results are presented in Table II. 

 

Table II: Age wise frequency of IgG antibodies  

Age No Border 
line 

Positive Negative P-
value 

< 20 39 1 38 0  
 

0.001 21-
31 

559 19 501 39 

32-
42 

230 11 207 12 

≥ 43 10 3 7 0 

Total 838 34 753 51 

 

Table III: Age wise prevalence of IgG antibodies 
(n=838) 

Age No of 
cases 

Borderline 
(%) 

Positive 
(%) 

Negative 
(%) 

< 20 39 2.56 97.4 0 

21-31 559 3.39 89 6.97 

32-42 230 4.78 90 5.21 

≥ 43 10 30 70 0 

Total 838 4.05 9.58 6.08 

 
Age-wise prevalence of IgG antibodies: Patients 

aged less than 20 years had a prevalence of 97.43%, 

while those with borderline results had a prevalence 

of 2.57%. In patients aged between 21 and 31 years, 

a positive prevalence of 89.62% was noted, with a 

borderline prevalence of 3.39%. For patients aged 

between 32 and 42 years, the positive prevalence 

was 90%, and 4.78% had an equivocal prevalence. 

Among patients aged 43 years and older, the 

borderline prevalence was 30%, and the positive 

prevalence was 70%. The highest seroprevalence 

was observed in patients aged 21 to 31 years, while 

the lowest was in patients younger than 20 years. 

Notably, the highest seropositivity of 97.43% was 

found in patients aged less than 20 years, whereas 

the lowest was observed in those aged 43 years and 

older. Further details are provided in Table III. 

 

Month 
No. of 
cases 

Border 
line 

Positive Negative 

May 13 0 11 2 

June 12 1 11 0 

July 79 4 72 3 

August 84 3 77 4 

September 87 1 76 10 

October 80 1 73 6 

November 63 1 61 1 

December 109 6 99 4 

January 82 1 76 5 

February 74 5 63 6 

March 68 4 62 2 

April 87 7 72 8 

Total 838 34 754 50 

 

Month wise frequency of IgG antibodies: In 

December, there were 99 positive cases, the highest 

number recorded, while September had 10 negative 

cases, the most among all months. The lowest 

number of positive cases occurred in May and June, 

both with 11 cases. Notably, there were no negative 

cases in June. The highest number of borderline 

cases, 7, was reported in April, with no borderline 

cases in June. Overall, the number of positive and 

negative patients was highest during the winter 

months and lowest in the summer months. 

Statistical analysis revealed an insignificant value of 

0.153. The additional details are presented in Table 

IV. 

Month wise prevalence of IgG antibodies: The 

prevalence of positive cases was 96.82%, the highest 

in November, whereas May had 15.38%, the highest 

seronegative prevalence. The lowest positive 

prevalence (82.75 %) in April and November was 
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1.58%, which was the lowest seronegative 

prevalence. Detailed results are presented in table v. 

 
Table V: Month wise prevalence of IgG antibodies 

Month No of 
cases 

Border 
line (%) 

Positive 
(%) 

Negative 
(%) 

May 1.55 0.0 84.61 15.38 

June 1.43 8.33 91.76 0.0 

July 9.42 3.79 91.23 5.06 

August 10.02 3.57 91.67 4.76 

September 10.38 1.14 87.45 11.49 

October 9.54 1.25 91.25 7.50 

November 7.52 1.58 96.82 1.58 

December 13.00 5.50 90.82 3.66 

January 9.80 1.21 92.68 6.09 

February 8.84 6.75 85.13 8.10 

March 8.20 5.88 91.17 2.94 

April 10.38 8.04 82.75 9.19 

Total 100 3.93 89.98 5.96 

 

D i s c u s s i o n  
Rubella, also known as German measles, is a viral 

infection caused by the Rubella virus. Symptoms 

include fever, sore throat, flu-like symptoms, 

bleeding, and swollen lymph nodes. One of the most 

serious consequences of Rubella is its ability to cross 

the placental barrier, potentially damaging fetal 

tissues and resulting in congenital Rubella syndrome 

(CRS). There is a lack of awareness regarding the 

existence and consequences of Rubella. 

Current research suggests that the seroprevalence 

of Rubella antibodies among women of childbearing 

age depends on several factors, including 

vaccination campaigns, geographical region, and 

economic status. For example, a study carried out in 

Cameroon showed a seroprevalence of 94.4% 

among pregnant women, with this high level 

attributed to past exposure to the wild-type Rubella 

virus and limited immunization programs.19 

Similarly, a meta-analysis of Rubella seroprevalence 

in sub-Saharan Africa indicated that among 

pregnant women, seroprevalence ranged between 

68% and 98%. Despite being conducted in the sub-

Saharan region, this variability highlights the 

inconsistency of studies.20 Thus, research suggesting 

that while certain groups may be immune to the 

pathogen, other populations remain at risk and 

require selective vaccination.  

Another study conducted in Swabi, Khyber 

Pakhtunkhwa, Pakistan, found a seroprevalence of 

84% for Rubella IgG among women of childbearing 

age, indicating that although there is a level of 

immunity, parts of the community are still 

susceptible to Rubella.21 This finding is consistent 

with the rates observed in other parts of Pakistan, 

where seroprevalence results range between 86% 

and 99%.22 These data underscores the need to 

maintain and improve levels of immunity, which 

should be pursued through constant monitoring and 

implementation of vaccination campaigns for 

women of childbearing age. Thus, the findings of 

these seroprevalence studies are highly significant 

for public health policy discussion. 

Data are available on the Rubella immunity carrier 

rate; however, according to the WHO, 95% of 

women of childbearing age should have immunity 

against Rubella to effectively prevent Congenital 

Rubella Syndrome (CRS).23  

The estimated prevalence rates obtained from 

various surveys indicate that several areas, including 

Pakistan, have not achieved this goal. For instance, a 

study conducted in Turkey reported a 

seroprevalence of 94.3% among pregnant women 

but also noted the need for improved vaccination 

control to address immunity gaps.24 

Strategies to prevent CRS should include vaccination 

of Rubella in children by including MMR vaccines in 

the extended program of immunization (EPI) in 

Pakistan, susceptible women in the postpartum 

period, and selective vaccination of childbearing 

women. Two different approaches were used in 

Sweden to prevent CRS, with 90% of the population 

covered. Their first approach targeted girls 

attending school and women without IgG antibodies 

after pregnancy. The second method involved 

administering two doses of measles, mumps, and 

Rubella vaccines to girls and boys at 18 months of 

age. No cases of CRS have been reported since 
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1985.25 This study was conducted to determine the 

seroprevalence of IgG antibodies among women in 

Rawalpindi and Islamabad between May 2020 and 

April 2021. In this study, seronegativity was high 

(15.38%) in May and seropositivity was high 

(96.28%) in November. The age group of less than 20 

years had the highest prevalence of positive cases, 

whereas the age group of 21-31 had the highest 

prevalence of negative instances. The results 

showed that many women had antibodies against 

the Rubella virus. Socioeconomic factors and a lack 

of awareness may contribute to the prevalence of 

Rubella.  

In this study, the age group of 21-31 had the highest 

seronegativity ratio of 6.97%, which means that this 

age group is at a high risk of Rubella infection. A 

similar study was conducted in Uganda for IgM 

prevalence in the age group 5–15 years, and age 

group > 15 years as compared to age < 5 years was 

at greater risk for Rubella virus.26 

In a similar study conducted in India, 1800 samples 

were tested for IgG antibodies against Rubella, of 

which 1502 (83.4%) were positive, 24 (1.3%) were 

indeterminate, and 274 (15.2%) were negative for 

Rubella IgG antibodies.27 In Jeddah, Saudi Arabia, a 

serosurvey of Rubella showed that 8.4% of women 

were at risk of Rubella infection.28 

In another study from Rawalpindi, a total of 730 

samples were tested for Rubella antibodies, of which 

92.32% were seropositive and 7.70% were found to 

be at risk of developing infection.29  

Another study was conducted in Saudi Arabia on the 

seroprevalence of Rubella antibodies, in which 4328 

pregnant women were included. The 

seroprevalence of Rubella immunity was 76.41%, 

while positive Rubella IgM antibodies were 

identified in 1.21% of 17 patients who underwent 

the test.5 

Seropositivity was (84.7%) in 380 pregnant women, 

while (10%) were seronegative in a prospective 

multicenter study conducted in Southern Morocco. 

Tests were performed using an Architect i1000 

chemiluminescent microparticle immunoassay (30). 

The rate of seronegativity among developed 

countries is lower because of the wider availability 

and affordable healthcare systems. In American 

countries, owing to the universal vaccine approach, 

the occurrence of Rubella was reduced by more than 

98%, which eventually resulted in the elimination of 

CRS since 2008.31 

This study had a few limitations. As this survey did 

not distinguish between vaccination and vaccine-

preventable infections, the vaccination status of 

individuals was not documented. Furthermore, 

because it is a predominantly random sample and 

was confined to only two districts of Punjab, the 

study sample did not reflect the entire Pakistani 

population. To avoid this, the rates determined from 

our findings may not be applicable to all pregnant 

women in both the provinces. 

C o n c l u s i o n

 The Rubella vaccine should be included in the

national extended program of immunization

(EPI), as it is safe and inexpensive.

 Serosurveys should be performed in diverse

situations to distinguish women who are

vulnerable to Rubella. Therefore, efforts should

be made to increase awareness regarding the

effects of Rubella. If any woman is seronegative

during pregnancy, preconception Rubella

screening and immunization are indicated.

Owing to a lack of knowledge, there was a low

level of recognition and coverage of vaccination

among healthcare personnel.

 As Rubella infections are vaccine-preventable,

policymakers should promote vaccination

compliance among the public to eradicate them.

 Primary care doctors are responsible for

counselling and educating teenage girls and

women of childbearing age about Rubella

infection, neonatal Rubella Syndrome, and the

need for immunization to prevent these

diseases.



 J Islamabad Med Dental Coll 2025       16 

1. Bennett AJ, Paskey AC, Ebinger A, Pfaff F, Priemer G,
Höper D, et al. Relatives of Rubella virus in diverse
mammals. Nature. 2020;586(7829):424–8.
https://doi.org/10.1038/s41586-020-2812-9

2. Mangala Prasad V, Klose T, Rossmann MG. Assembly,
maturation and three-dimensional helical structure
of the teratogenic Rubella virus. PLoS Pathog.
2017;13(6):1–18.
https://doi.org/10.1371/journal.ppat.1006377

3. WHO. WHO 2020. Available from: 
https://www.who.int/news-room/fact-
sheets/detail/Rubella 

4. Liu F, Zhang S, Liu J, Wang Q, Shen H, Zhang Y, et al.
Sociodemographic and economic characteristics of
susceptibility to Rubella among women preparing for
pregnancy in rural China. Int J Infect Dis.
2017;62:112–8.
https://doi.org/10.1016/j.ijid.2017.07.013.

5. AlShamlan NA, AlOmar RS, AlOtaibi AS, Almukhadhib
OY, AlShamlan AA, Alreedy AH, et al. Seroprevalence
of Rubella virus among pregnant women: A 4-year
registered-based study from family medicine and
obstetric clinics in Saudi Arabia. Int J Clin Pract.
2021;75(6):1–8. https://doi.org/10.1111/ijcp.14156.

6. CDC. CDC. 2021. Available from: 
https://www.cdc.gov/vaccines/vpd/mmr/public/ind
ex.html 

7. Chotta NAS, Mgongo M, Uriyo JG, Msuya SE, Stray-
Pedersen B, Stray-Pedersen A. et al., Rubella sero-
prevalence among children in Kilimanjaro region: A
community based study prior to the introduction of
Rubella vaccine in Tanzania. Ital J Pediatr.
2017;43(1):1–7. https://doi.org/10.1186/s13052-
017-0379-3.

8. Zubach V, Beirnes J, Hayes S, Severini A, Hiebert J.
Diagnostic accuracy of commercially available
serological tests for the detection of measles and
Rubella viruses: a systematic review and meta-
analysis. J Clin Microbiol 2024;62:e01339-23.
https://doi.org/10.1128/jcm.01339-23.

9. Shahapur PR, Kandi V. Seroprevalence of Rubella
Virus-specific Antibodies in Women and the
Diagnostic Efficacy of Enzyme-linked Immunoassay
and Rapid Immunochromatographic Tests. Cureus.
2020;12(3). https://doi.org/10.7759/cureus.7246.

10. Bouthry E, Furione M, Huzly D, Ogee-Nwankwo A,
Hao L, Adebayo A, et al. Assessing immunity to
Rubella virus: A plea for standardization of igg
(immuno)assays. J Clin Microbiol. 2016;54(7):1720–
5. https://doi.org/10.1128/JCM.00383-16.

11. World Health Organization. WHO vaccine-
preventable diseases: monitoring system. 2020
global summary 2020.

https://apps.who.int/immunization_monitoring/glo
balsummary/countries  

12. Bibi S, Arooj A, Khan N, Chaudhri R. Identification of
Seronegative Women in Reproductive Age Group
Eligible for Immunization Against Rubella. Journal of
The Society of Obstetricians and Gynaecologists of
Pakistan. 2017;7(4):187-90.

13. Azami M, Jaafari Z, Soleymani A, Badfar G,
Abbasalizadeh S. Rubella immunity in pregnant
Iranian women: A systematic review and meta-
analysis. Int J Fertil Steril. 2019;13(3):169–77.
https://doi.org/10.22074/ijfs.2019.5562.

14. Wondimeneh Y, Tiruneh M, Ferede G, Abera B,
Workineh M, Birhanie M, et al. Rubella virus
infections and immune status among pregnant
women before the introduction of Rubella vaccine in
Amhara Regional State, Ethiopia. Int J Infect Dis.
2018;76:14–22.
https://doi.org/10.1016/j.ijid.2018.07.024.

15. Gilbert NL, Rotondo J, Shapiro J, Sherrard L, Fraser
WD, Ward BJ.et al., Seroprevalence of Rubella
antibodies and determinants of susceptibility to
Rubella in a cohort of pregnant women in Canada,
2008–2011. Vaccine. 2017;35(23):3050–5.
https://doi.org/10.1016/j.vaccine.2017.04.057

16. Mwambe B, Mirambo MM, Mshana SE, Massinde AN,

Kidenya BR, Michael D, et al. Sero-positivity rate of

Rubella and associated factors among pregnant

women attending antenatal care in Mwanza,

Tanzania. BMC Pregnancy Childbirth. 2014;14(1).

https://doi.org/10.1186/1471-2393-14-95

17. Makoni AC, Chemhuru M, Bangure D, Gombe NT,
Tshimanga M. Rubella outbreak investigation, gokwe
north district, midlands province, zimbabwe,2014 - A
case control study. Pan Afr Med J. 2015;22:1–8.
https://doi.org/10.11604/pamj.2015.22.60.5939.

18. Lapierre SG, Vallières E, Rabaamad L, Labrecque M,
Chartrand C, Renaud C. et al., Evaluation of the
Abbott ARCHITECTTM cytomegalovirus IgM/IgG,
Rubella IgM/IgG, and syphilis treponemal antibodies
enzyme immunoassays in a mother and child health
center population. Diagn Microbiol Infect Dis.
2019;94(3):231–5.
https://doi.org/10.1016/j.diagmicrobio.2018.12.01.

19.Ashukem N, Ndze V, Abernathy E, Hao L, Waku‐
Kouomou D, Icenogle J, et al. Seroprevalence of
Rubella virus antibodies among pregnant women in 
the center and south-west regions of Cameroon. 
PLOS ONE. 2019;14(11):e0225594. 

      https://doi.org/10.1371/journal.pone.0225594. 
20. Kassa Z, Hussen S, Asnake S. Sero-prevalence of

Rubella among pregnant women in sub-Saharan
Africa: a meta-analysis. Hum Vaccines Immunother.

R e f e r e n c e s

https://doi.org/10.1038/s41586-020-2812-9.
https://doi.org/10.1371/journal.ppat.1006377
https://www.who.int/news-room/fact-sheets/detail/rubella
https://www.who.int/news-room/fact-sheets/detail/rubella
https://doi.org/10.1016/j.ijid.2017.07.013.
https://doi.org/10.1111/ijcp.14156.
https://www.cdc.gov/vaccines/vpd/mmr/public/index.html
https://www.cdc.gov/vaccines/vpd/mmr/public/index.html
https://doi.org/10.1186/s13052-017-0379-3.
https://doi.org/10.1186/s13052-017-0379-3.
https://doi.org/10.1128/jcm.01339-23.
https://doi.org/10.7759/cureus.7246.
https://doi.org/10.1128/JCM.00383-16.
https://apps.who.int/immunization_monitoring/globalsummary/countries
https://apps.who.int/immunization_monitoring/globalsummary/countries
https://doi.org/10.22074/ijfs.2019.5562.
https://doi.org/10.1016/j.ijid.2018.07.024.
https://doi.org/10.1016/j.vaccine.2017.04.057
https://doi.org/10.1186/1471-2393-14-95
https://doi.org/10.11604/pamj.2015.22.60.5939.
https://doi.org/10.1371/journal.pone.0225594


                                                                                                                                    J Islamabad Med Dental Coll 2025                
 

17 
 

2020;16(10):2472–8. 
https://doi.org/10.1080/21645515.2020.1729027. 

21. Mahmood F, Zafar M, Noreen S, Gul S, Ullah I, Khattak 
S. et al., Evaluation of herpes, cytomegalovirus, 
Rubella, and toxoplasma gondii infections in Swabi, 
KPK, Pakistan. PJMHS. 2022;16(10):967–71. 
 https://doi.org/10.53350/pjmhs221610967 

22. Kale İ, BAYIK R, ULUUTKU G, ERGİN B. Is routine 
TORCH screening necessary for pregnancy follow-up? 
Türk Kadın Sağlığı Ve Neonatoloji Derg. 
2020;2(4):115–21. 
https://doi.org/10.46969/ezh.732840.  

23. Karunakaran L, Madhavan A, Devadasan S, Asokan A, 
Joseph A. Seroprevalence of Rubella IgG in women of 
reproductive age group in a tertiary care teaching 
hospital. J Pure Appl Microbiol. 2022;16(4):2639–46. 
https://doi.org/10.22207/jpam.16.4.31.  

24. GÜZEL M. Gebe kadınlarda toxoplasma, Rubella, 
sitomegalovirüs ve herpes simpleks virus tip 2 serum 
antikorlarının sıklığı. Düzce Üniversitesi Sağlık Bilim 
Enstitüsü Derg. 2020. 

        https://doi.org/10.33631/duzcesbed.655225. 
25. Böttiger M, Forsgren M. Twenty years’ experience of 

Rubella vaccination in Sweden: 10 years of selective 
vaccination (of 12-year-old girls and of women 
postpartum) and 13 years of a general two-dose 
vaccination. Vaccine. 1997;15(14):1538–44. 
https://doi.org/10.1016/S0264-410X(97)00068-6. 

26. Bagenda F, Mulogo EM, Apecu RO, Kisakye A, Opar  

BT. Rubella IgM epidemiology in the pre-Rubella 
vaccination era in Uganda. BMC Infect Dis. 
2020;20(1):1–7. https://doi.org/10.1186/s12879-
020-4928-9. 

27. Muliyil DE, Singh P, Jois SK, Otiv S, Suri V, Varma V, et 
al. Sero-prevalence of Rubella among pregnant 
women in India, 2017. Vaccine. 2018;36(52):7909–
12. https://doi.org/10.1016/j.vaccine.2018.11.013. 

28. Alsibiani SA. Rubella Immunity among Pregnant 
Women in Jeddah, Western Region of Saudi Arabia. 
Obstet Gynecol Int. 2014;2014:1–6. 
https://doi.org/10.1155/2014/659838. 

29. Rana H, Chaudhary R, Alam S, Mahjabeen W. 
Seroprevalence of Rubella IgG in Pregnant Females. J 
Islamabad Med Dent Coll. 2019;7(4):295–8. 
https://doi.org/10.35787/jimdc.v7i4.267. 

30. Zahir H, Arsalane L, Elghouat G, Mouhib H, Elkamouni 
Y, Zouhair S. et al., Seroprevalence of Rubella in 
pregnant women in Southern Morocco. Pan Afr Med 
J. 2020;35):10           
https://doi.org/10.11604/pamj.supp.2020.35.1.184
96. 

31. Terracciano E, Amadori F, Pettinicchio V, Zaratti L, 
Franco E. Strategies for elimination of Rubella in 
pregnancy and of congenital Rubella syndrome in 
high and upper-middle income countries. J Prev Med 
Hyg. 2020;61(1):E98–108. 
https://doi.org/10.15167/24214248/jpmh2020.61.1.
1310. 

 
 

https://doi.org/10.1080/21645515.2020.1729027.
https://doi.org/10.46969/ezh.732840.
https://doi.org/10.22207/jpam.16.4.31.
https://doi.org/10.33631/duzcesbed.655225.
https://doi.org/10.1016/S0264-410X(97)00068-6.
https://doi.org/10.1186/s12879-020-4928-9.
https://doi.org/10.1186/s12879-020-4928-9.
https://doi.org/10.1016/j.vaccine.2018.11.013.
https://doi.org/10.1155/2014/659838.
https://doi.org/10.35787/jimdc.v7i4.267.
https://doi.org/10.11604/pamj.supp.2020.35.1.18496.
https://doi.org/10.11604/pamj.supp.2020.35.1.18496.
https://doi.org/10.15167/2421-4248/jpmh2020.61.1.1310.
https://doi.org/10.15167/2421-4248/jpmh2020.61.1.1310.

