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BackgroundBackground
In various studies, elevated cordIn various studies, elevated cord––blood blood IgEIgE is ais a
predictor for allergic disease, including predictor for allergic disease, including ……
•• UrticariaUrticaria (food allergens at 12 months of age)(food allergens at 12 months of age)
•• SensitisationSensitisation (respiratory allergens at 4 (respiratory allergens at 4 –– 10 years 10 years 

of age)of age)
•• Asthma (at 10 years of age)Asthma (at 10 years of age)

ObjectiveObjective

To determine the distribution and To determine the distribution and 
determinates of predictors of corddeterminates of predictors of cord--blood blood IgEIgE
positivitypositivity among neonates, who will then be among neonates, who will then be 
followed prospectively for the development followed prospectively for the development 
of allergic diseasesof allergic diseases

Null HypothesisNull Hypothesis
Demographic, socioDemographic, socio--economic, clinical, economic, clinical, 
environmental, and behavioral factors and environmental, and behavioral factors and 
allergic disease status in firstallergic disease status in first--degree relatives degree relatives 
of pregnant women of pregnant women do not affect the do not affect the 
concentration of cordconcentration of cord--blood immunoglobulin Eblood immunoglobulin E

DefinitionsDefinitions
CordCord--blood blood IgEIgE positivitypositivity == IgEIgE concentration > concentration > 
0.35 OD units (using Pharmacia 0.35 OD units (using Pharmacia ImmunocapImmunocap
LLIgELLIgE))
AtopicAtopic diseases =diseases = Allergic conditions associated Allergic conditions associated 
with the production of allergenwith the production of allergen--specific specific 
immunoglobulin E (immunoglobulin E (IgEIgE) antibodies, including ) antibodies, including 
hay fever, hay fever, atopicatopic eczema, and asthmaeczema, and asthma

MethodsMethods
•• Design:Design: CrossCross--sectionalsectional
•• Population under study:Population under study: PPregnant women recruited, regnant women recruited, 

enrolled, and interviewed in hospitals of Belgium, enrolled, and interviewed in hospitals of Belgium, 
Romania, and the Slovak RepublicRomania, and the Slovak Republic

•• Predictors:Predictors: Demographic,  socioDemographic,  socio--economic, clinical, economic, clinical, 
environmental, behavioral and family factors environmental, behavioral and family factors 
ascertained through maternal interviewsascertained through maternal interviews

•• Outcome:Outcome: Total cordTotal cord--blood blood IgEIgE levellevel
•• Data analyses:Data analyses: Stratified and multivariate logistic Stratified and multivariate logistic 

regressionregression
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Population Under StudyPopulation Under Study
1,033 Pregnant Women

Recruited

Belgium
n = 303

Romania 
n = 366

Slovakia
n = 364

Enrolled
n = 272 (75%)

Enrolled
n = 331 (90%)

Enrolled
n = 185 (61%)

Bucharest
n = 204 (62%)

Giurgiu
n = 127 (38%)

Stara Lubovna
n = 154 (57%)

Bratislava
n = 118 (43%)

Mol
n = 185

Exclusion CriteriaExclusion Criteria
Mothers with Mothers with ……
•• Chronic autoimmune diseasesChronic autoimmune diseases
•• Gestational diabetesGestational diabetes
•• Pregnancy induced hypertension/prePregnancy induced hypertension/pre--eclampsiaeclampsia
•• PolyPoly-- or or oligohydramniosoligohydramnios
•• TocolyticsTocolytics, corticosteroids, general anaesthesia or , corticosteroids, general anaesthesia or 

insulin during last three weeks of pregnancy or during insulin during last three weeks of pregnancy or during 
deliverydelivery

Neonates with Neonates with ……
•• < 37 weeks gestational age or < 2500 grams birth < 37 weeks gestational age or < 2500 grams birth 

weightweight
•• Severe postnatal complicationsSevere postnatal complications
•• Congenital malformationsCongenital malformations
•• Congenital or severe perinatal infectionsCongenital or severe perinatal infections

Data Management and AnalysesData Management and Analyses
•• Data were cleaned and closedData were cleaned and closed
•• Final data set was established Final data set was established 

–– Questionnaire data concatenated and merged with Questionnaire data concatenated and merged with 
laboratory datalaboratory data

•• Data analyses performedData analyses performed
–– Univariate  (Univariate  (EpiInfoEpiInfo))
–– Stratified analysis (SAS)Stratified analysis (SAS)
–– Multivariate logistic regression to calculate Multivariate logistic regression to calculate 

adjusted odds ratios (SAS)adjusted odds ratios (SAS)

Multivariate Logistic RegressionMultivariate Logistic Regression
Steps to obtain logistic model included Steps to obtain logistic model included ……
•• Hierarchical backward eliminationHierarchical backward elimination
•• Assessment of Assessment of collinearitycollinearity
•• Assessment of interactionAssessment of interaction
•• Control for confoundingControl for confounding
•• Assessment of trendAssessment of trend
•• Calculation of Calculation of HosmerHosmer--LemeshowLemeshow

goodnessgoodness--ofof--fit statisticfit statistic

Prevalence of  CB Prevalence of  CB IgEIgE PositivityPositivity and and AtopicAtopic AllergiesAllergies
among Pregnant Women of Belgium, Romania, and the among Pregnant Women of Belgium, Romania, and the 

Slovak Republic, 2003 Slovak Republic, 2003 –– 20052005
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Distribution of Predictors, by CordDistribution of Predictors, by Cord--blood blood IgEIgE Level, Level, 
Belgium, Romania, and the Slovak Republic, 2003 Belgium, Romania, and the Slovak Republic, 2003 –– 20052005

CordCord--blood blood IgEIgE
PositivePositive

CordCord--blood blood IgEIgE
NegativeNegative

(25.9)(25.9)3434(44.1)(44.1)179179Village

----(0.2)(0.2)11Farm 

(0.8)(0.8)11(4.4)(4.4)1818Rural, non-farm 

(2.3)(2.3)33(2.7)(2.7)1111Suburban 

< 0.01< 0.01(71)(71)9393(47.7)(47.7)193193City 

Residence during pregnancyResidence during pregnancy

(35.1)(35.1)4646(23)(23)9393University  

< 0.01< 0.01(64.1)(64.1)8484(74.3)(74.3)301301Secondary 

Maternal education level 

pp--valuevalue
(%)(%)NN(%)(%)NNPredictor
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< 0.01< 0.01(57.2)(57.2)7575(40.5)(40.5)164164Father (or others) smoked at homeFather (or others) smoked at home

N/S N/S (22.9)(22.9)3030(11.6)(11.6)4747Mother smoked during pregnancy Mother smoked during pregnancy 

< 0.01 < 0.01 (48.1)(48.1)6363(39.5)(39.5)160160Mother smoked before pregnancy Mother smoked before pregnancy 

Smoking statusSmoking status

0.010.01(20.6)(20.6)2727(31.9)(31.9)129129Own livestockOwn livestock

N/S N/S (16)(16)2121(17.8)(17.8)7272Keep animal inside Keep animal inside 

0.040.04(20.6)(20.6)2727(16.3)(16.3)6565Own cat Own cat 

N/S N/S (34.3)(34.3)4545(43.5)(43.5)176176Own pet (dog, rabbit, hamster, bird) Own pet (dog, rabbit, hamster, bird) 

Animal ownershipAnimal ownership

pp--valuevalue
(%)(%)NN(%)(%)NNPredictorPredictor

CordCord--blood blood IgEIgE
PositivePositive

CordCord--blood blood IgEIgE
NegativeNegative

Distribution of Predictors, by CordDistribution of Predictors, by Cord--blood blood IgEIgE Level, Level, 
Belgium, Romania, and the Slovak Republic, 2003 Belgium, Romania, and the Slovak Republic, 2003 –– 20052005

N/SN/S4.64.6668.18.13333Siblings with food, drug, or insect Siblings with food, drug, or insect 
allergyallergy

0.020.026.86.8995.75.72323Siblings with Siblings with atopicatopic diseases diseases 

N/S N/S 9.99.9131311.611.64747Paternal food, drug, or insect allergy Paternal food, drug, or insect allergy 

N/S N/S 11.511.5151512.612.65151Paternal Paternal atopicatopic diseases diseases 

N/S N/S 28.228.2373730.430.4123123Maternal food, drug, or insect allergy Maternal food, drug, or insect allergy 

N/S N/S 17.617.6232323239393Maternal Maternal atopicatopic diseases  diseases  

Allergic Status Allergic Status 

pp--valuevalue
(%)(%)NN(%)(%)NNPredictor

CordCord--blood blood IgEIgE
PositivePositive

CordCord--blood blood IgEIgE
NegativeNegative

Distribution of Predictors, by CordDistribution of Predictors, by Cord--blood blood IgEIgE Level, Level, 
Belgium, Romania, and the Slovak Republic, 2003 Belgium, Romania, and the Slovak Republic, 2003 –– 20052005

2.582.58

2.442.44

N/SN/S

N/SN/S

N/SN/S

N/SN/S

N/SN/S

N/SN/S

N/SN/S

2.572.57

adjusted odds ratio   adjusted odds ratio   

(0.35,0.89)(0.35,0.89)0.560.56Own livestockOwn livestock

(1.24,4.16)(1.24,4.16)2.272.27Mother smoked during pregnancyMother smoked during pregnancy

(1.25,4.77)(1.25,4.77)(1.3,2.91)(1.3,2.91)1.951.95Father (or other) smoked at homeFather (or other) smoked at home

(1.03,6.5)(1.03,6.5)(1.19,2.79)(1.19,2.79)1.821.82Maternal university educationMaternal university education

(1.03,2.95)(1.03,2.95)1.751.75Own catOwn cat

(0.16,0.77)(0.16,0.77)0.320.32Exposure to agricultural chemicalsExposure to agricultural chemicals

(0.34,0.8)(0.34,0.8)0.520.52Live near agricultural fieldLive near agricultural field

(1.05,2.42)(1.05,2.42)1.61.6Live near heavy trafficLive near heavy traffic

(1.26,2.81)(1.26,2.81)1.881.88Live in flatLive in flat

(1.07,6.18)     (1.07,6.18)     (2.04,5.4)(2.04,5.4)3.333.33Live in cityLive in city

(95% CI)(95% CI)(95% CI)      (95% CI)      crude odds ratiocrude odds ratioPredictorPredictor

Determinants of CordDeterminants of Cord--blood blood IgEIgE PositivityPositivity, Belgium, , Belgium, 
Romania, and the Slovak Republic, 2003 Romania, and the Slovak Republic, 2003 –– 20052005

SummarySummary
•• The prevalence of cordThe prevalence of cord--blood blood IgEIgE

positivitypositivity among neonates whose among neonates whose 
mothers resided in the city during mothers resided in the city during 
pregnancy was more than two times pregnancy was more than two times 
greater (32.5%) than those whose greater (32.5%) than those whose 
mothers resided in a village (16%).mothers resided in a village (16%).

•• The prevalence of cordThe prevalence of cord--blood blood IgEIgE
positivitypositivity among neonates whose among neonates whose 
mothers resided in suburban areas mothers resided in suburban areas 
was 21.4%.was 21.4%.

Summary (continued)Summary (continued)
•• The The prevalanceprevalance of cord blood of cord blood IgEIgE

positivitypositivity among neonates whose among neonates whose 
mothers smoked during mothers smoked during 
pregnancy was 39%.pregnancy was 39%.

•• The prevalence of cordThe prevalence of cord--blood blood IgEIgE
positivitypositivity among neonates whose among neonates whose 
mothers smoked before mothers smoked before 
pregnancy was 28.3%.pregnancy was 28.3%.

•• The prevalence of cordThe prevalence of cord--blood blood IgEIgE
positivitypositivity among neonates whose among neonates whose 
mothers were exposed to mothers were exposed to 
secondary tobacco smoke was secondary tobacco smoke was 
31.4%.31.4%.

ConclusionsConclusions
After adjusting for confoundAfter adjusting for confoundinging,, the following the following 

exposure variables were significantly exposure variables were significantly 
associated with CBassociated with CB--IgEIgE positivitypositivity::

•• Maternal residence in a city during Maternal residence in a city during 
pregnancy;pregnancy;

•• High maternal education level (university or High maternal education level (university or 
higher);higher);

•• InIn uteroutero exposure to tobacco exposure to tobacco smoksmokee..
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LimitationsLimitations
•• Possible selection bias because of Possible selection bias because of 

variable enrollment among pregnant variable enrollment among pregnant 
women recruitedwomen recruited

•• A large A large number onumber of missingf missing variablesvariables
•• Possible misclassification bias (with Possible misclassification bias (with 

respect to predictors)respect to predictors) because of because of selfself--
reportreportinging
–– NonNon--differential type differential type type II errortype II error
–– Differential type Differential type systematic biassystematic bias

Future AnalysesFuture Analyses
•• Determine the distribution and determinates Determine the distribution and determinates 

of predictors of clinical of predictors of clinical ((atopicatopic eczema)eczema)
manifestations of allergic disease among the manifestations of allergic disease among the 
birth cohort birth cohort 

•• Model the relationship of cordModel the relationship of cord--blood blood IgEIgE
positivitypositivity and laboratory and clinical and laboratory and clinical 
manifestations of allergic disease among the manifestations of allergic disease among the 
birth cohort birth cohort 

•• Examine the association between placental Examine the association between placental 
contamination contamination and laboratory and clinical and laboratory and clinical 
manifestations of allergic disease among the manifestations of allergic disease among the 
birth cohortbirth cohort
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