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ABSTRACT KEYWORDS
Objective: To determinerubellaseroprevalencein women with bad obstetric BOH,;
history (BOH). Patientsand methods: A case control study was conducted Rubellg;
in Kirkuk, Irag, which included 538 women with age range from 15 to 48 19G;
years. A structured questionnaires were used to gather sociodemographic IgM;

data and ELISA was used to detect rubella infection using 1gG and IgM
kits. Results: Out of the 538 women, 435 (80.9%) and 18 (3.3%) wererubella
IgG and IgM positive respectively. Women age, occupation, education
and family size were significantly associated with serpositiverubellalgG.
Women with BOH were with high rubella 1gG seropositivity than that in
women with normal pregnancy. Current infection was higher in women
with normal pregnancy outcomes as compared to that with BOH.
Conclusion: Thisstudy providesimportant and highly useful information
on baseline seroprevalence dataon rubellain Irag. A 19.1% of our women
study population were non rubellaimmune and were susceptible for rubella
infection. In addition, rubella seropreval ence associated with BOH.
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INTRODUCTION

Rubdlainfectionisgeneraly anasymptomeatic child-
hood diseasebut during thefirst trimester of pregnancy
it can causefetal death or severe congenital defects™.
Risk of rubdlladefectsishighininfantswhose mothers
areinfected by rubellavirusinthefirst 16 weeks of
pregnancy'?.

RubellalgG antibodiesin astudies performedin
Baghdad and Babylon, Iraq, detected in 34.2% and
100% of aborted women respectivelyi*?. The above
findingsindicated that about 2/3 of the popul ation were
at risk for getting rubellainfection during their preg-

nancy. Thesefindingsaso highlight theneed for rubdlla
screening for pregnant women at their first prenatd vist,
with standing ordersfor rubellavaccination after deliv-
ery together with reinforcement of therubellavaccina
tion program.

Rubellahasaworldwidedistribution. Beforethe
introduction of vaccination outbreakstend to occur in
spring and summer!¥. Infectionisuncommonin pre-
school children but outbresksinvolving school children
and young adultsarecommon>9. In generd , about 50%
of 10year oldshave rubdlaantibodies. About 80% of
women of childbearingagewerefound to beimmunein
the pre-vaccination era™.
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Theaim of the present study isto determinethe
seroprevaenceof rubellalgG and IgM and therate of
non rubellaimmunein women with bad obstetric his-
tory compared to that with norma pregnancy outcomes.

PATIENTSAND METHODS

Sudy design

The study design is a Descriptive Case Control
Study was conducted at the antenatal clinic of Kirkuk
General Hospital and Primary Health Care Centrein
Tessean. Women (Pregnant or Non pregnant) with bad
obstetric history areto berecruited from those attend-
ing outpatient Gynaecology ClinicKirkuk General Hos-
pital or the outpatient Clinic at Tessean PHC.

Sudy population

Thestudy populationiswomen with childbearing
age. Study popul aionwasrecruited from Primary Hedl th
care Centerslocated in urban and rural areasin Kirkuk
Governorates. Inaddition, oneof the study population
group wasrecruited from pregnant womenwho arein
labor to select the group of pregnant with risky out-
COmes.

Group 1 : Pregnant women with agerangeof 15-48
years, and with normal pregnancy.

Group 2 : Non pregnant women with agerangeof 15
—48 years, and with normal pregnancy.

Group 3: Pregnant women with Risk factor (BOH)
depending ontheir previous pregnancy and/
or ddlivery outcomewhich include pregnancy
loss, intrauterinedeaths, preterm ddiveriesand
intrauterine growth retardation. Their age
rangefrom 15t0 48 years.

Group 4 :Non- pregnant womenwith Risk factor de-
pending on their previous pregnancy and /or
delivery outcomewhich include pregnancy
loss, intrauterinedeaths, preterm ddiveriesand
intrauterine growth retardation. Their age
rangefrom 15t0 48 years.

The demographic information of thesegroupsare
shownin TABLE 1. Thetarget number recruited for
each group was 150 women. However, thetotal num-
ber of women included in the study was 538, of them
293 (54.5%) werewith BOH, and 245 (45.5%) were
with normal pregnancy history. Inthe BOH group, 144
(49.1%) women were pregnant, whilein the normal

TABLE 1: Sudy population

Mean age
Group Number D inygars
Pregnant 144 27.38£7.5
Womenwithbad Non
obstetric history pregnant 149 2856+ 6.7
Total 293 2797+7.1
Pregnant 117 26.00+ 6.2
Women with Non 30.16 +
normal pregnancy pregnant 128 10.9
Total 245 28.16+9.2
Grand total 538 28.06 + 8.1
Pvalue ANOVA NS

pregnancy group, 117 (47.7%) were pregnant.
Collection of data

The designated investigatorsvisited the outpatient
department daily, selected the study subjects, and
screened them using apredesigned pretested schedule
considering theincluson and exclusion criteriatill the
study subjectsrecruitment could beidentified. Thenext
available age-matched multiparous antenatal woman
without BOH wasincluded in the control group sub-
jects.

Clinica examination and |aboratory investigations
areto becarried out for the study subjectsto exclude
other causes of foetal wastage, such ashypertension,
diabetesmdlitus, syphilis, Rh(rhesus) incompatibility,
physical causesof abortion, and consanguinity. Sub-
jects with known causes of foetal wastage areto be
excluded fromthestudy. All of them wereinterviewed
to ascertain age, medical and obstetricinformation.

Samplecollection

For serologica anayss, 5-10 mL of venousblood
isto becollectedinasterile container with strict aseptic
precautions from each study subject. Theserumwas
separated and stored in numbered aliquots at -20 °C
till assayed. All the serum samplescollected fromthe
study and control groupsweretested for rubellalgM
and1gG antibodiesby commercidly- avalable (ELISA)
kits. Theresultsread by aMicrowell reader and com-
paredinaparale manner with controls, optical dengity
read at 450 nm on an ELISA reader.

Ethical approval

Theethical committeeof theconcerned indtitute gp-
proved theresearch protocol. The purposeand proce-
dures of the study areto be explained to all the study
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subjects, and informed consent isto be obtained from
them. The study design was approved by the ethical
committeeof Tikrit University Collegeof Medicine.

Methods

ELISA wasused for determination of IgM and IgG
for HSV-2 and the test was performed according to
manufacturer instructions. The kit purchased from
BioCheck, Inc, 323 Vintage Park Dr, Foster City, CA
94404.

Analysisof data

Collected data are compiled in Microsoft Excel
spreadsheet. The proportion and the odd ratio value
were computed in appropriate situations. To find out
any associ ation between categorical data, Chi square
test isto be employed using the SPSS (Version 16). If
the samplesizein BOH group not reach thetargeted
number Power Analysisareto be performed to deter-
minetheaccuracy of findings.

Thestudy finding dataare presented asfrequency
+ SD and 95% Confidence Interval. Bivariate Regres-
sion LineAnaysisto calculate Odd Ratio for determi-
nation of association between two variables. Thede-
terminantsfor rubelainfection isdetermined by cal cu-
lation of Odd Ratio using Logistic Regression Line
Andysis. Confounding factors such asage, socio-eco-
nomic status, e.t.c are standardized when serol ogical
determinantsare cal cul ated.

RESULTS

The overall rubella seroprevalencein our study
popul ation womenwas 80.9%, indicating a19.1% sus-
ceptibility rateto rubdlainfectionin womenwith age of
17t048inKirkuk community. Inaddition, rubellalgG
seroprevaencewassignificantly (X2=28.1, P=0.000)
inwomen with bad obstetric history (BOH) (89.1%)
ascompared to women with normal pregnancy (71%)
outcomes. TABLE 2.

Current rubellainfectionwas 3.3% (18/538) in our
study population and it was significantly higher (X?=
5.346, P=0.021) in women with normal pregnancy
outcomes (5.3%) as compared to those with BOH
(1.7%), TABLE 2. Unfortunately, the current rubdllain-
fectionwassgnificantly (X2=15.73, P=0.000) higher
in pregnant (6.5%) thanin non pregnant (0.4%) women,
indicating highrisk of mother-to-child transmissonof ru-
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TABLE 2 : Rubella seroprevalence in women with bad
obstetrichistory.

Number positive

Group [Number] [Percent]
IgM 19G
128
Pregnant [144]  4[2.8] [88.9]
Non- pregnant 1 133
Bad obstetric [149] . (893
history X? 1.987 0.01
Pvalue NS NS
Total [293] 5[17] [§§ 11]
13
Pregnant [117] [11.1] 78[66.7]
Non- pregnant
Normal [128] oLl o7
pregnancy X2 15.02 2.062
P value 0.000 NS
Total [245] 13[5.3]  174[71]
Grand total [538] 18[3.3] [gg %]
2
X“BOH versus Normal 5346 28.1
Pregnancy
P value BOH versus Normal 0.021 0.000
Pregnancy

bella Furthermore, rubdlalgG seropositivity wasmore
in non-pregnant women (82.7%) than in pregnant
(78.9%), whichincreased the hazard of exposureto ru-
bellainfectionin pregnant women (21.1%), TABLE 3.

TABLE 3: HerpesSimplex virusseroprevalencein pregnant
compar ed to non-pr egnant women.

Number positive [Percent]

Group [Number]

IgM 1gG
Pregnant [261] 17 [6.5] 206 [78.9]
Non- pregnant
[277] 1[0.4] 229 [82.7]
X? 15.73 1.217
Pvaue 0.000 NS

RubellalgG and IgM significantly varied with age
(for 1gG X2=19.6, P=0.000; for IgM, X?=9.72, P=
0.021). Themgority (77.8%, 14/18) of current infec-
tion caseswasin women win age of 20 - 29 years, and
IgM not detected inthe age groupsof 15- 19and 40 -
48 years. Rubella IgG seropositivity was 81.1% in
women with age of < 20 years, then declineto reach
73.5%intheageof 20 - 29 years, but increased inthe
subsequent age groupsand reach the plateau of 96.3%
inwomen with age of 40-48 years, TABLE 4. OR con-
firmed the association between rubella 1gG
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TABLE 4: Rubellaseroprevalenceinregardtoage

HSV -2 Number [%]

Agegroup inyears Number 1M 190G
15-19 74 0[0] 60 [81.1]
20-29 238 14[5.9] 175[73.5]
30-39 172 4[2.3] 148 [86]
40 -48 54 0[0] 52[96.3]
Chi Square 9.72 19.6
Pvalue 0.021 0.000

TABLES: Oddratio of Rubellain regar dsto age of women
lower than 30years

Odd ratio [95% Confidence

Variable interval] Pvalue
IF;lIJ\;’e”a 0.3835 [0.1245 — 1.181] NS
E‘ébe”a 2.5205[1.5551 - 4.0851]  <0.0001

seropreval ence and women age of morethan 30 years
(OR=2.5205, P<0.0001), but not for IgM, TABLE5.

RubellalgG seroprevalence was higher in rura
(85.7%) than in urban (79.1%), but the difference not
statistically significant (X2=2.88, P> 0.05). In con-
trast, current rubellainfection was significantly (X?=
6.55, P=0.01) higher in urban women (4.5%) thanin
rural (0%) livingwomen. OR not confirmed the asso-
ciation between residence and rubellalgG and IgM
seroprevalence, TABLES6 & 7.

RubellalgG seropreva encewassignificantly (X2 =
8.71, P=0.003) higher in housewife women (82.3%)
ascompared to working (63.4%) women. In addition,
rubdllalgM (current infection) washigher in housewife
women (3.6%) than in working (0%) women (OR =
2.6814, P=0.004), but not for IgM (OR =0.3223, P
>(0.05), TABLES6 & 7.

Women education was s gnificantly influenced ru-
bellalgG (X2=166.7, P=0.000) and IgM (X?=84.28,
P =0.000) seroprevaence. RubellalgG seropogitivity
was 50% in uneducated women and increased gradu-
ally to reach 99% in women with secondary school
education level, but then decline to reach 33.3%in
graduated women. However, current infection detected
in 2.9% of uneducated women and declined gradudly
to reach 0% in secondary school educated women but
then increased to reach highest rate (19.1%) in gradu-
ated women. The pattern of 1gG isinverseto that of
IgM. OR confirmed the associ ation between education
levels and rubellalgG seropositivity (OR = 16.78 -

TABLE 6: RubellalgG and IgM seroprevalenceinregard to
sociodemogr aphic characteristics

Number positive

Variable [Number] [Per cent]

lgM 19G

Rural [140] 0[0] : 8152_%
. 315
Residence Urban [398] 18[4.5] [79.1]
X 2 6.55 2.88
Pvaue 0.01 NS
House wife 409

[497] 18[36] [82.3]

Occupation ~ Working [41] 0[0]  26[634]

X? 1.53 8.71

P value NS 0.003

Uneducated [34] 1[2.9]  17[50]

Primary [331] ana | §?_§]

. Secondary [105 0[O 104 [99

Education Collegeg fEIbOV]e 1[3] 23 [::3 8]]

[68] [19.1] :

X 2 84.28 166.7

Pvalue 0.000 0.000

<3[478] 18[3.8] [73;81]

Crowding 31-8[60]  0[0]  57[9%]
Index X ? 2.34 8.73
Pvaue NS 0.003

203.478, P<0.05-<0.0001), TABLES6 & 7.

RubellalgG seropreva encewassgnificantly (X2=
8.73, P=0.003) predominant in large size (crowding
index > 3) family (98.3%) and thisassociation was con-
firmed by OR (OR = 0.1989, P= 0.007). However,
current infection wasinwomen of smal family size
(3.8%), but this associated was not confirmed by OR,
TABLES6& 7.

DISCUSSION

In the present study, the seropreval ence of theru-
bellaviruswasfound to be 80.9%, thus 19.1% of our
women study population were non rubellaimmune
[NRI] and were susceptiblefor rubellainfection. Ru-
bellaistransmitted by therespiratory routeand thein-
cubation period is 13 to 20 days, during which avi-
raemiaoccurs and virus disseminatesthroughout the
body!®, makeitstransmission from human to others
smply. TheNRI prevalenceratewashigher to that ex-
pected in soci ety conducting rube laimmuni zation pro-
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TABLE 7 : Association of Rubella seropositivity with
sociodemographic char acteristicsusing Bivariateanalysis.

Odd ratio
[95%
Confidence
interval]
0.3123
[0.0185
5.2713]
2.6814
[1.3639-
5.2713]
4.861
[0.2892-
81.7016]
0.1989
[0.061-
0.6486]
1.9565
[0.8453-
4.5286]
14.2337
[7.801-
25.9708]
203.478
[26.658-
1553.13]
23.00
[2.7829-
190.09]
1.1520
[0.1487-
8.9251]
13.662
[0.8178-
228.2318]
1.5810
[0.9291-
2.6902]

Variable P value

Occupation NS
[Housewife
Versus.

Official]

IgM

IgG 0.004

IgM NS

Crowding
Index [ <3

versus >3]

IgG 0.007

Uneducated NS

Primary <0.0001

1gG

Education  Secondary <0.0001

College &
above

Uneducated
VS.
Educated

0.003

IgM NS

Residence NS
[Rural
versus

Urban]

IgM

1gG NS

gram. Despite the vaccination program 5 to 10 % of
women of child bearing age are susceptibleto Rubella
infection®. Theincrease of NRI may bedueto disrup-
tion of the vaccination program during the period from
1992 to date. Statisticsfrom the World Health Organi-
zation (WHO) show that thisvirusispresentinlraq
with confirmed cases of 15 casesin 2010 year@. As
known that 10 -15% escaped rubellainfectionin child-
hood, thusit seemsthat NRI rate that thisstudy shows
was high. In addition, the presence of such low inci-
dence which associated with vaccination program dis-
ruptionmay explainsuch NRI rising rate.

The seropreva ence of rubellalgG reportedin 59
reviewed studieswasfrom 57%in Nigerid' t0 97.9%
inNigerid*? asoin pregnant women, whiletherangein
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BOH was from 29.06% in India*® to 78.9% in In-
did*. Thepresent study 1gG rubellaprevalencewasin
the upper rangeof thereported range, and it was higher
than prevalence rate reported 18 of the 59 (30.5%)
globd sudies. Inaddition, thisstudy 1gG seropreva ence
was higher to that reported for Sudan™!, M orocco!*®,
Qatar* and Tunisid*®. However, our seroprevaence
rate was lower to that reported for Saudi Arabid?,
Libyd®, and Syrid®. Furthermore, the present study
seroprevalence was higher to that reported for
Baghdad*?2, Waset!?®!, Thi Qar?4, Kirkuk?,
Babylon'#27, and Ngjaf?8, but |ower than that reported
by other studiesfor Diyald?, and Babylonf.

Theprevaencerate of NRI demonstrated in this
study was higher to that reported for Taiwan®34, Tur-
key3238  Malaysid®4, [ran(*-41, Mozambique®,
SouthAfrica*48, Haitil*, Bangladesh®®, Nigerid'2*,
Cameroont™, |talyl, Colombia®?, Canada¥,
USAB, Switzerland®, Nepd™®, Croatid®”, and Bra-
zil™. However, our finding waslower to that reported
for India*®%& |ran(6163 Nigerial364 Brazill®6e]
Russid®, BurkiaFaso'®l, Sri Lankd®, Nepa!™. The
susceptibility rateto rubdlainfectionin Kirkuk women
was about similar to studiesreported for Sri Lankad™,
Bangladesh™, Italy™, India¥ and Singapore ™.

InArab Countries, 19 studiesreviewed, whichre-
veded that NRI of this study was similar to that re-
ported for Babylon, Irag?”, and Tunisia®. In addi-
tion, NRI prevalencerate was higher to that reported
for Libyd?”, and Syrid?!, but lower than that reported
for Baghdad*??, Waset!®l, Thi Qar?¥, Kirkuk,
Babylon?627, and Ngjaff?8.

The present study showed that women in the
younger agegroup were morelikely to be seronegative
than the ol der women. Women who were 29 yearsage
and younger had thelowest serological protection, as
assessed by rubella serology (24.5% seronegative),
whileonly 12.5% of the older women were seronega-
tive. ORin bivariateanays sconfirmed that womenwith
agelower than 30 yearswere two times more suscep-
tibleto rubdlainfectionthan older women (OR=2.52,p
=0.0001).

RubellalgG seroprevaencewassignificantly var-
ied between the age group, the lowest rate (73.5%)
wasinwomen 20to 29 years of age, whilethe highest
rate (96.3%) wasinwomen 40to 48 yearsof age. This
trend isnot consi stent with that reported for other geo-
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graphical areas in Irag2-% and Morocco*®. In a
study performed in Diyald®, thehighest rate of serop-
ositivity wasin theage of > 40 years, whilethelowest
rate was in the age of < 20 and 30 to 39 years. In
Babylon, two study reported?21, inthe 1% one?d, the
highest seroprevalencewasin ageof < 20 years, while
in the 2" one the highest rate was in 20 to 29 years
age. Unexpectedly, the seropreva encein thetwo stud-
iesreduced withadvancingageandtherateislow (2.4%
- 45.4%). In Morocco!*®, the highest seroprevalence
inageof 25t0 29, whilethelowest wasin age35to 39
years.

The higher seropreva enceamong older women as
thisstudy showsmay bearesult of moredurablelgG
titersfrom naturd disease combined with boostingfrom
circulaing virusthan thetitersresulting fromimmuniza-
tion™!. It isalso possiblethat older women were more
likely to haverece ved postpartum immunization.

One of theimportant findings of thisstudy isthe
reduction of rubellalgG seroprevalencefrom 85.2%
asdetermined for 3 years[2010-2012] to 80.9inthe
prospective part of theresearch (X?=6.36, P=0.01).
Giventhat rubdllatiterswane over timein the absence
of circulating wild virus, therewill beacohort effect
representing thewaning of vaccineinduced immunity
among women who had received only onedose of vac-
cing™, Another possibility for thehigh seronegativity in
the prospective study ascompared to retrospective may
beahighincidenceof immigrantsfrom other governor-
atesto Kirkuk without rubellaimmunization.

The prevalence rate of NRI was more in urban
(20.9%) ascompared to rura (14.3%) indicating that
urbanwomen aremoreat risk of rubellainfection. How-
ever, OR caculationin bivariateanaysisnot indicated
that residence was with asignificant correlate (X? =
1.58, P=0.09) for seroreactivity. The proportion of
immigrantswasmorein urban areasthaninrurd, which
may influence such seroreactivity. Thetrend of high se-
ropositivity inrural areawas reported for study per-
formed in Babylon, Iragi®l. However, our finding was
not agreed with study reported for Diyala, Iragi?® and
Morocco!*® which indicated that seropositivity was
morein urban area.

Occupation seemsto play significant roleinrubella
IgG seropreva ence determination asthis study indi-
cated. The seroprevalencewasmore predominantin
housewifewomen (82.3%), whileit was 63.4% in offi-

cids. Thisfinding wasin consistent with previoudy re-
ported for Kirkuk!®! and Babyloni?, however, the
seroprevaencewasvery low for housewife (7.28%)
and officids(2.01%) inthe study reported for Kirkuk®!,
Inabivariateanadyss, OR confirmed thesignificant as-
soci ation between seroprevalence of rubdllalgG and
housewife occupation (OR=2.6814, P=0.0004). This
high seropositivity in housewife could beattributed due
tothat rubellamostly transmitted through droplet and
housewife spent most of their timein housein contact
with children, whichmay leed toincreasein naturd in-
fectionsbetween family member. OR cal culation con-
firmthisexplanation sinceit indicated asignificant as-
sociation between IgM and 1gG seroprevalence and
increased family size. Secondly, rubel latiterswaneover
timeintheabsenceof circulation wild virus, may lead
tolow seropositivity ratein officialspopulation, while
thisisnot occurred dueto high natura transmissionin
housawife,

Education waswith highly sgnificant relaionship
withrubellalgG seropositivity (X2=166.7, P=0.000),
the highest rate was in secondary school educated
women, followed by primary school education. How-
ever, thelower seropositivity ratewashighly educated
women. Onestudy in Diyala, Irag® reported thefre-
quency of rubellalgG in regardsto education, which
showshigher ratein highly educated women, followed
by primary educated women. Thedifferences between
the two studies may be areflection of differencesin
study design asin Diyalastudy, the sample sizewas
lower than halveof ours. OR confirmasignificant as-
sociation of rubellalgG seropaositivity with primary edu-
cated (OR = 14.2337, P < 0.0001) and secondary
educated (OR =203.478, P < 0.0001) women.

The present study indicated that rubella 1gG
seroprevaencewas higher in non-pregnant (82.7%) as
compared to pregnant (78.9%) women, but the differ-
encenoreachasignificant level. Thisfindingwascon-
sistent with that reported for other areain Irag®®, and
in contrast to that reported for Babylon'?”, which re-
ported higher ratein pregnant women.

Rubellaacuteinfection asindicated by presence of
specificrubelalgM inserumwasdemondratedin 1.7%
of women with BOH and theincidencerate washigher
in pregnant BOH (2.8%) as compared to non-preg-
nant BOH (0.7%), but the difference not reach signifi-
cant level. Thisfinding was 2.64 times|ower than mini-
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mum reported global figure?. RubellalgM seroposi-
tivity range globally was from 4.49% in India? to
31.58% in Indiaal soi*¥ in women with BOH. When
thefinding of the present study compared to 19 studies
performed for Arabian countriesinwomenwith BOH,
gl theincidenceratewasl ower than therangereported.
Thelower rubellalgM seropositivity ratewas2.9%in
Baghdad, Irag® to 62.3% in Waset, Irag®!. Our fig-
uresindicated alow incidencerateof rubellain Kirkuk
for theyear 2012, afindingsthat goeswith retrospec-
tivestudy for Kirkuk, whichindicated asignificant re-
duction (X2 =189, P=0.000) of rubellaincidencefrom
20.25% in 2010 to 3.86% in 2012. However, the
present study finding was not agreed with that reported
for Kirkuk®!, who reported > 3 timeshigher incidence
ratefor the year 2006-2007.

Thisstudy showsthat rubellalgM seropositivity in
womenwithnorma previouspregnancy was 3.3%with
asignificant differences (X?=15.02, P=0.000) be-
tween pregnant (11.1%) and non-pregnant (0%)
women. Reported studiesin Arabian countriesindicated
arange of 3.4% for Sudan*® to 53.9% for Babylon,
Irag®! in pregnant women with previousnormal preg-
nancy. Globaly, therange of rubellalgM seropositivity
was with arange from 0% for Turkey"" in pregnant
women and Croatid® in pregnant and non-pregnant
women to 91.3% for Nigerid™ in pregnant women.
Thusthepresent study showsthat current infectionwas
significantly higher (X?=5.346, P=0.021) inwomen
with norma previous pregnancy, indicating ahazard of
congenital rubelasyndrome development insuch hid-
den cases. In addition, IgM seropositivity wassignifi-
cantly (X?=15.73, P=0.000) higher in pregnant as
compared to non-pregnant women. Thisassociation
confirmed by OR ca cul ation whichindicated that preg-
nancy wasasignificant risk factor for devel opment of
rubdlacongenitd infection (OR =19.2295, P=0.004)
usingamultipleregressonanaysis. However, bivariate
analysisof only BOH women, indicated anon signifi-
cant association, but werely onamultivariateanaysis.

Current rubdlainfectionwassignificantly (X?=6.55,
P =0.01) more predominant in urban women popula-
tionasthisstudy indicated. Inaddition, al positivecases
were housewifewomen, however, the differencewas
not significant. Furthermore, current rubdllainfectionwas
with significant variation (X2 =84.28, P=0.000) be-
tween the education level group. In contrast to previ-

—=> RegUlOr Peper

ousinfection, the current infection waspredominantin
higher educated women, and this could beattributed to
that previousinfectionwasmore predominant in house-
wifedueto natural infection. In addition, compliance
with the recommendation of giving rubellavaccine
booster doseat thefirst visit physician contact in ante-
natal program for pregnant women who had waning
immunity been recognized in aprevious pregnancy.
Uneducated women may be more pronefor natura in-
fection and thuswerewith lessrate of susceptibility,
thusthe highly educated womenwerewith high rate of
current infection. Thusstrategiesthat offer immuniza-
tionsto women with childbearing age are to compul -
sory when women access the health care system for
other reasons (such as hospitalization or postpartum
visit) would beapplied toimprovetheleve of rubella
immunity. However, the best effective gpproachfor the
prevention of congenita rubellasyndromewastheuse
the WHO that called combined strategy!™.

Rubellavaccinewasincorporated into the national
immuni zation program in Irag through MM R vaccine,
however, still therewereal.7% of current rubellain-
fection and 19.1% susceptibility ratefor infection. This
findingsindicated that therewasaneed for better fol-
low up of theimmunization. Inthelast decadethehedth
system disrupted dueto violation and thusthe current
rubellainfection wastwice (24.5%) in ageof <30 years
as compared to 12.5% in the age of > 30 years. OR
confirmed (OR=2.5205, P=0.0001) such association
and about half of the seropositive samples werein
women with < 30 yearsof age.

Unfortunately, rubellascreening of pregnant women
isnot routinely carried out in Irag. Thevaccinefailure
cases and improper access of targeted group to vac-
cinereceiving or decreasing of the protectivelevel of
antibodiesmay occur inthe next few years. Therefore,
future screening for rubellaantibodieswill bemoreim-
portant in childbearing age. In addition, inIraq, there
was no community based rubellaseroepidemiol ogical
study reported, and thistype of study iswarranted since
it gavethe sound data basis of rubellaepidemiology.
These areof importance since rubellavaccination has
been reported to be very efficient and cost effectivein
preventing CRS™.

A key strategy for preventing rubellaand CRSis
ensuring sufficient populaionimmunity through natura
disease or through vaccination programsthat achieve
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high coverage®. But the vacci nation coverage cannot
be kept high in the last decade, thereisarisk of the
resurgence of CRS aswas expected in Turkey® and
experienced in Greece after subsequent yearsof low
coverage scoresininfant immunization®Y. Theuniver-
sal rubellaimmunization coverage provided for 12-
months-old and 6 year old children should betherefore
be kept highto minimizethisrisk®!. Also, vaccination
policy should beimplemented for womenat risk, which
may be carried out either through the vaccination of the
whole cohort (e.g. 14 - 44 years) or cohorts of par-
ticular groups of women such ashealth careworkers,
schoal girls, government workers, college students, post-
partum women, premarital couples® or rubellasus-
ceptiblewomen. However, re-infection can occur which
isgenerally asymptomatic and in pregnancy it poses
minimal risk tothefetug®l. Itisimportant that women
arevaccinated prior totheir first pregnancy'®. Thevac-
cineiscontraindicated for pregnant women, but when
unwittingly used, no problemshave been seen’®. If the
patient is pregnant and seronegative, the pregnancy
should be monitored carefully and the patient vacci-
nated postpartum(®s!,
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