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ABSTRACT

Background: The purpose of the present study to assess the seroprevalence of Rubella antibodies among

women of reproductive age.

Methods: A study design was conducted between the period of February 2017 to February 2018.The sample of
study is women with childbearing age was take on from Kirkuk General Hospital. (450) women with age between
(14 — 48) years were involved in the study. Of each participant in the current study, a blood sample of 3 ml was
collected through intravenous using a sterile and dry test tube. Sera samples were tested for detection of "IgM"
and "lgG" antibody specific for Rubella virus by enzyme-linked immunosorbant assay "ELISA".

Results: In our study 720 women in childbearing age were investigated for rubella IgG and IgM antibodies, among
these 266 (36.94%) were positive for rubella 1IgG antibodies and 9 (1.25%) for rubella IgM antibodies.

Conclusion: This study displayed an insignificant relationship between rubella seroprevalence and age,

residency, and parity.
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INTRODUCTION

The Rubella virus is an encased, positive-sense, RNA
virus, genus Rubivirus, of the family Togaviridae which
causes German measles, a mild, self-limiting, febrile,
exanthematous infection in children and adults!. The most
serious effects of the rubella infection occur in pregnant
women during the first trimester of gestation, resulting in
abortions, still births and congenital rubella syndrome.
Rubella virus is a biological teratogen of the TORCH
complex and is transmissible in utero?. Congenital rubella
syndrome (CRS) causes heart defects, ocular
abnormalities, deafness and mental retardation.
Approximately 100,000 children are still born with CRS
even though rubella vaccination has strongly decreased
such incidences® Because a large number of cases are
sub-clinical, accurate diagnosis of infection is necessary
and requires a serological test*.Two strategies for
immunization against rubella have been applied in different
countries for the direct protection of adolescent girls and
adult women®. The first vaccine against measles was
introduced in 1969, the one dose of the vaccine led to the
production of an antibody in about 95% of people exposed
to infection. Antibody levels persist for at least 18 years in
the majority of recipients and the failure rate does not
exceed 5%®9. Although reinfection may occur in immunized
pregnant women, these reinfections have resulted in only
8% risk of CRS in the first trimester of pregnancy’.This
study is the second part of a comprehensive study to
assess the health status of women of childbearing age in
Kirkuk, Irag. The first part highlighted an influential problem
for women of childbearing age is urinary tract infection.

The main aim of current investigation is to assess
prevalence of anti-rubella antibodies among three
important sample of population adolescent females and
married women and pregnant women in Kirkuk City, Irag.
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METHODS

This epidemiological study used a cross sectional design
for the time period February 1% to February 15t of 2018.
Subjects of the study: The initial sample consisted of 450
randomly selected women from the following three groups:
150 women who were pregnant, 150 married and 150
unmarried. They were selected from outpatient clinic for
obstetrics and gynecology at Kirkuk General Hospital.At the
beginning of the study, all participants were aged between
18 and 44 years, were apparently healthy and willing to
participate in the study and resided in urban/ rural areas.
Information sheet: After getting written consent from the
sample, a form was utilized to conduct the study. The form
consisted of the socio demographic particulars like age,
occupation, duration of pregnancy, and vaccination status.
Procedure : A variety of methods are used to assess
seroprevalence of rubella . Each has its advantages and
drawbacks. It was decided that the best method to adopt
for this investigation is enzyme-linked immunosorbent
assay or ELISA. "Sera samples were tested for detection of
IgM and 1gG antibody specific for Rubella virus". Three ml
Blood samples were obtained intravenously with consent
and using a sterile and dry test tube.

Data analysis :Statistical significance was analyzed
through the utilization of SPSS 20. Prevalence of IgG
Antibody was calculated using percentages.

RESULTS

The prevalence rate of negative "IgG" Antibody was 16% .
The higher percentage of 1IgG —ev Antibody was found
among pregnant in their third trimester, aged between 16-
25 years, 43%, 39.6% 7.5% respectively. The most of
sample with negative IgG were housewives (65.9%), from
rural areas (72.4%), and were unable to read and write
(62.6%).
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Table 1: Rubella seropositivity according to age groups

Age n IgG Antibody
No -ve(%) No +ve (%)
16-25y 70(15.6%) 1 0.2% 69 15.3
26-35y 236(58.4%) 37 8.3% 199 44.3
36-45y 144(26%) 34 7.5% 110 24.4
Total 450(100%) 72 16% 378 84%

Chi square=17.284, P value=0.000

Table 2: Rubella seropositivity according to Marital Status

Marital n IgG Antibody

Status No -ve(%) | No +ve (%)

Unmarried | 300(66.7%) 41 9.1 259 57.5

Married 150(33.3%) 31 6.9 119 26.5

Total 450(100%) 72 16% 378 84%

Chi square=3.646, P value=0.056

Table 3: Rubella seropositivity according to Educational level

Education n IgG Antibody

al level No | -ve(%) | No +ve (%)
Diploma or | 109(24.3%) 18 4 130 28.9
College

High 123(27.3%) | 14 3.1 122 27.1
school

lliterate 218(48.4%) 40 8.9 126 28
Total 450(100%) 72 16% 378 84%

Chi square=13.01, P value=0.000

Table4: Rubella seropositivity according to Economic status

Education n IgG Antibody

al level No | -ve(%) | No +ve (%)

High 88(19.5%) 5.5 126 28

Middle 12 18 4 120 26.7
(%27.8)5

Low 2 29 6.5 132 29.3
(%52.7)37

Total 450(100%) | 72 16% | 378 84%

Chi square=1.417, P value=0.492

Table 5: Rubella seropositivity according to residency

Residency n IgG Antibody

No | -ve(%) | No +ve (%)
Rural 225(50%) | 45 10 81 18
Urban 225(50%) 27 6 297 66
Total 450(100%) | 72 16% | 378 84%

Chi square=50.606, P value=0.000

Table 6: Rubella seropositivity according to parity and Previous
Obstetric Performance

Parity n IgG Antibody

No -ve(%) No +ve (%)
Primi 66(44%) 9 2 130 28.9
Gravida
2nd 33(22%) 18 4 126 28
Gravida
3rd Gravida | 45(30%) 18 4 86 19.1
4th Gravida | 6(4%) 27 6 36 8
Chi square=22.639, P value=0.000
Previous Obstetric Performance
Normal 122(42.4%) 8 2.8 174 60.4
pregnancy
outcome
Adverse 166(57.6%) 24 8.3 82 28.5
pregnancy
outcome
Total 288(100%) | 32 11.1 256 88.9

Chi square=22.579, P value=0.000

DISCUSSION

In recent years, a great number of serological studies have
been conducted to assess the seroprevalence of the
rubella infection around the world!. Rubella screening is
based on anti-rubella IgG and IgM antibody detection by
ELISA as it the best method?2. In the present study, the
ELISA technique was used to determine seroprevalence of
rubella antibodies among women as comparable with other
studies®21911  |n the existing investigation, the
seroprevalence of the rubella was estimated 84% in the
sample; therefore, 16% of women in the present study
were non-rubella immune [NRI] and were susceptible to
rubella infection. Thus, about a quarter of Kirkuk women
are at risk of developing primary rubella infection. Rubella
is spread through the respiratory path and its incubation
period is thirteen to twenty days, during which time a
viremia occurs and the virus spreads throughout the body,
making its transmission from human to human more viable.
The NRI prevalence rate was higher than that expected in
society conducting rubella immunization program. Despite
vaccination programs in effect, 5-10% of women of child
bearing age are susceptible to rubella infection!?. The
increase of NRI may be due to disruption of the vaccination
program during the period from 1992 to date. The report of
World Health Organization (WHO) display that rubella virus
is present in Iraq with fifteen cases of confirmed congenital
anomalies in 2010'%. The prevalence rate of NRI
demonstrated in this study (25.3%) was higher than that
which was reported in previous studies conducted in
another Iragi province, such as Waset!3, Thi-gar!4. These
results match those observed in earlier studies in other
Middle Eastern countries, which revealed that NRI was
reported in Tunisia'®. Qatar'®, Saudi Arabial’, Libya'8,
Syria’®. Additionally, the findings of the current study are
consistent with many studies conducted around world,
(Taiwan®, Turkey?!, Malaysia??, Iran?®. However, the
findings of the current study do not support the previous
research that reported seroprevalence of rubella in
Canada?*, USA?5, Italy?® Russia?’. In the present study, the
most interesting finding indicated that positive 1gG rate was
91.67% among low socioeconomic status group and
72.50% among high economic income people which is
statistically significant (p<0.05). A possible explanation for
these results may be that the crowded living environment in
poorer residents increases the casual of rubella virus
separation . The findings observed in this study mirror
those of the previous studies that have examined the
incidence of rubella specific IgG antibody in the different
Indian socioeconomic status groups. The results of this
study show IgG antibody positive in 55.9% in the upper
socioeconomic status group and 67.3% and 71.8% in
middle and lower socioeconomic  status  group
respectively?®. Another important finding was found in
Bangladesh where a sample population from the lower
socioeconomic class showed higher prevalence of the
rubella antibody (69.2%) than the observed upper class
sample (55.6%)%°. Caidi et al®® detected that the
seroprevalence of rubella inrural and urban areas were
81.5% and 85% respectively, but no statistical differences
were recordedbetween the examined groups. Also,
Figueiredo et al’ investigated seroprevalence of rubella
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antibodies in a 15 to 39 year aged sample population in the
municipality of Guaratinguetd, Brazil. They detected a
significant disparity between seropositivity in urban and
rural zones and the prevalence of seronegativity in rural
areas which disclosessusceptibility to potential and
continued circulation of the virus in this zone.This is also in
accordance with Nuretal's® observation which showed
high rubella seroprevalence among women in the
reproductive age group in a rural district in Ankara, Turkey.
In our study the seropositivity of rubella IgG antibodies was
more in women with history of previous adverse pregnancy
(40%) as compared to women with normal, previous
obstetric performance (29.1%).

CONCLUSION

The present study was designed to determine the
prevalence of anti-rubella antibodies in women among
three population samples in Kirkuk, Iraq: adolescent
females, married women, and pregnant women. One of the
more significant findings to emerge from this study is that a
program for the prevention and elimination of the rubella
virus in Kirkuk supports a free antibody testing in
populations as well as proceeds to vaccinate non-protected
girls and women of childbearing age.
Recommendations:This  research  uncovers  many
questions in need of further investigation. There is a need
for medical examinations to recurrently check for measles
in all women who want to conceive and who qualify under
childbearing age, as well as to examine pregnant women
before birth and to vaccinate those who are seronegative to
decrease morbidity and mortality associated with the
rubella virus in infants.Considerable amount of work will
need to be done to determine the factors that may be
associated with low and high seroprevalence of anti-rubella
antibodies among women.

REFERENCES

1. Gupta Shahapurpr , Manpreetkaur j tehalia. Seroprevalence
of rubella antibodies in women of reproductive age group.
National journal of laboratory medicine. 2015 oct, vol 4(4): 9.

2. Vaccine, M. M. R., &WVebmd, T. O. N. (2016). Measles ,
Mumps , and Rubella (MMR ) Vaccine, 55(2), 1-4.

3. Partners, M. (2014). Vaccines & Vaccination, 5(5), 7560.
https://doi.org/10.4172/2157-7560-C1-058

4. Ogundele, M., Ghebrehewet, S., &Chawla, A. (2016). Some
factors affecting rubella seronegative prevalence among
pregnant women in a NorthWest England region between
April 2011 and March 2013. Journal of Public Health (United
Kingdom), 38(2), 243-249.
https://doi.org/10.1093/pubmed/fdv033

5. Meng, Q., Luo, J., Li, L., Shi, W., Yu, J., Shen, Y., Yao, K.
(2018). Rubella seroprevalence among pregnant women in

Beijing, China. BMC Infectious Diseases, 18(1), 1-5.
https://doi.org/10.1186/s12879-018-3032-X
6. Meissner, H. C., &Hamer, D. H. (2016). Rubella. In

International Encyclopedia of Public Health.

7. Jonas, A., Cardemil, C. V., Beukes, A., Anderson, R., Rota,
P. A., Bankamp, B., Goodson, J. L. (2016). Rubella immunity
among pregnant women aged 15-44 years, Namibia, 2010.
International Journal of Infectious Diseases, 49, 196-201.

8. Arreola, C. A. (2016). Rubella Immune Status in Pregnant
Women in a Northern Mexican City. J Clin Med Res, 8(9),
656—661.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Al-rubaii B, Aboud M, Hamza W (2010) Evaluation of Anti-
Rubella Antibodies Among Childbearing Age Women in
Babylon Governorate. Medical J Babylon 7(1-2): 233-249.
Abdul-Razak SHH (2011) Seroprevalence of Anti-Rubella IGg
Antibody Among Pregnant and Childbearing Women in Diyala
Province-Irag. Diyala J Med 1(1): 27-32.

Salman YG (2007) Serological Cross Reaction among Some
Causative Agents of Women Abortions (Toxoplasma gondii&
Cytomegalovirus & Rubella Virus), with the Incidence of
Hepatitis Virus (B &C). Tik J Pharm Sci 3: 102-111.
Wysokifiska T1, Janaszek W, Bucholc B, Gorska P, Gniadek
G, Slusarczyk J, Rawicz M. The prevalence of anti-rubella
antibodies in women of childbearing age in Poland. Vaccine.
2004 May 7;22(15-16):1899-902.

Mohammed J, Hadeel MA, Ali Al (2011) Performance of
Serological Diagnosis of TORCH Agents in Aborted versus
non aborted Women of Waset province in Irag. Tikrit Medical
J 17(2): 141-147.

Hadi NJ (2011) Prevalence of Antibodies to Cytomegalovirus,
Rubella Virus and Toxoplasma gondii among aborted women
in Thigar province. J EducCaoll 1: 3-9.

Hannachi N, Marzouk M, Harrabi I, Ferjani A, Ksouri Z, et al.
(2011) Seroprevalence of rubella virus, varicella zoster virus,
cytomegalovirus and parvovirus B19 among pregnant women
in the Sousse region, Tunisia. Bull SocPatholExot 104(1): 62-
67.

Abu-Madi MA, Behnke JM, Dabritz HA (2010) Toxoplasma
gondiiseropositivity and co-infection with TORCH pathogens
in high-risk patients from Qatar. Am J Trop Med Hyg 82(4):
626-633.

Alsibiani, S. a. (2014). Rubella Immunity among Pregnant
Women in Jeddah, Western Region of Saudi Arabia.
Obstetrics and Gynecology International, 2014, 1-6.
https://doi.org/10.1155/2014/659838.

Gashout A, Lazrag T, Gashut H, Swedan T (2008) Qualitative
assessment of risk for spontaneous abortion associated with
toxoplasma and rubella: immunity appraisal. Libyan J Infect
Dis 2(1): 52-56.

Barah F, Chehada AG (2010) Prevalence of IgG antibodies
among Syrian females of childbearing age. Saudi Med J
31(1): 78-81.

Lin HH, Kao JH, Chang TC, Hsu HY, Chen DS (2003)
Secular trend of age- specific prevalence of hepatitis B
surface and antigenemia in pregnant women in Taiwan. J
Med Virol 69(4): 466-470.

Tamer GS, Dundar D, Caliskan E (2007) Seroprevalence of
Toxoplasma gondii, rubella and cytomegalovirus among
pregnant women in western region of Turkey. Clin Invest Med
32(1): E43-47.

Pregnant Mothers in a Community-based Antenatal Clinic in
Malaysia: A cross sectional study. Asia Pac J Public Health
20(4): 340- 346.

Honarvar B, Moghadami M, Moattari A, Emami A, Odoomi N,
et al. (2013) Seroprevalence of Anti-Rubella and Anti-
Measles 1gG Antibodies in Pregnant Women in Shiraz,
Southern Iran: Outcomes of a Nationwide Measles-Rubella
Mass Vaccination Campaign. PLoS ONE 8(1): 8(1): e55043
Kearns MJ, Plitt SS, Lee BE, Robinson JL (2009) Rubella
immunity among pregnant women in a Canadian provincial
screening program. Can J Infect Dis Med Microbiol 20(3): 73
Hyde TB, Kruszon-Moran D, McQuillan GM, et al. Rubella
immunity levels in the united states population: Has the
threshold of viral elimination been reached?. Clin Infect Dis
2006;43:5146-50.

De Paschale, M., Manco, M. T., Paganini, A., Agrappi, C.,
Mirri, P., Cucchi, G.,Clerici, P. (2012). Rubella antibody
screening during pregnancy in an urban area of Northern
Italy. Infectious  Disease  Reports, 4(1), 59-62.
https://doi.org/10.4081/idr.2012.e17

PJMHS Vol. 12, NO. 4, OCT — DEC 2018 1865


https://www.ncbi.nlm.nih.gov/pubmed/?term=Wysoki%25C3%25B1ska%2520T%255BAuthor%255D&cauthor=true&cauthor_uid=15121301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janaszek%2520W%255BAuthor%255D&cauthor=true&cauthor_uid=15121301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bucholc%2520B%255BAuthor%255D&cauthor=true&cauthor_uid=15121301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gorska%2520P%255BAuthor%255D&cauthor=true&cauthor_uid=15121301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gniadek%2520G%255BAuthor%255D&cauthor=true&cauthor_uid=15121301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gniadek%2520G%255BAuthor%255D&cauthor=true&cauthor_uid=15121301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slusarczyk%2520J%255BAuthor%255D&cauthor=true&cauthor_uid=15121301
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rawicz%2520M%255BAuthor%255D&cauthor=true&cauthor_uid=15121301
https://www.ncbi.nlm.nih.gov/pubmed/15121301
https://doi.org/10.1155/2014/659838

Seroprevalence Rubella antibodies

27.

28.

29.

30.

Semerikov VV, Lavrentyeva IN, Popov VF, et al. Rubella in
the Russian federation: epidemiological features and control
measures to prevent the congenital rubella syndrome.
Epidemiol Infect 2000;125:359-66.

Singla, N. Jindal and A. Aggarwal. 2004. The
seroepidemiology of rubella in Amritsar (Punjab). Indian J.
Med. Microbiol. 22 (1) : 61 — 63.

Gandhokel,AggarwalR,Lal S, Khare S (2005)
.Seroprevalence and incidence of rubella in and around Delhi
.Scandinivian J of Immuno. 23(3): 164-157.

Caidi H1, Bloom S, Azilmaat M, Benjouad A, Reef S, El
Aouad R. Rubella seroprevalence among women aged 15-39

31.

32.

years in Morocco. East Mediterr Health J. 2009 May-
Jun;15(3):526-31.

Figueiredo CA, Afonso AM, Curti SP, Oliveira MI, Souza LT,
Sato HK, et al. Seroprevalence of rubella in urban and rural
populations, Guaratinguetad. Rev AssocMed Bras (2009)
55(2):117-20.

Nur A., Isil M., Meltem Y. C. and Remzi A. (2007). Rubella
Seroprevalence among Women of Childbearing Age Residing
in a Rual Region: Is There a Need for Rubella Vaccination in
Turkey? Jpn. J. Infect. Dis., 60 (4), 157-160.

1866 PJMHS Vol. 12, NO. 4, OCT — DEC 2018


https://www.ncbi.nlm.nih.gov/pubmed/?term=Caidi%2520H%255BAuthor%255D&cauthor=true&cauthor_uid=19731768
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bloom%2520S%255BAuthor%255D&cauthor=true&cauthor_uid=19731768
https://www.ncbi.nlm.nih.gov/pubmed/?term=Azilmaat%2520M%255BAuthor%255D&cauthor=true&cauthor_uid=19731768
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benjouad%2520A%255BAuthor%255D&cauthor=true&cauthor_uid=19731768
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reef%2520S%255BAuthor%255D&cauthor=true&cauthor_uid=19731768
https://www.ncbi.nlm.nih.gov/pubmed/?term=El%2520Aouad%2520R%255BAuthor%255D&cauthor=true&cauthor_uid=19731768
https://www.ncbi.nlm.nih.gov/pubmed/?term=El%2520Aouad%2520R%255BAuthor%255D&cauthor=true&cauthor_uid=19731768
https://www.ncbi.nlm.nih.gov/pubmed/19731768

