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ABSTRACT

Background: Pre-Eclampsia (PE) affects 6-31% of pregnant
women with multiple gestations. There are conflicting reports on the
association of PE with Chorionicity and zygosity; however, there is
a lack of information on this potential association in a population of
pregnant Asian Indian women.

Aim: To determine as to whether chorionicity and zygosity were
associated with PE in a population of Asian Indian women with twin
gestations.

Settings and Design: A retrospective observational study was
done at a single tertiary care centre in Southern India.

Material and Methods: The study included pregnant women with
twin gestations, who was delivered at the study institute in 2012.
Hypertension in pregnancy was categorized, based on the criteria of
the International Society for the Study of Hypertension in Pregnancy.
Chorionicity was determined by using ultrasonography and zygosity
was determined, based on clinical criteria. Point estimates and the

95% Confidence Intervals (Cl) around point estimates of PE and
associations of chorionicity and zygosity with PE were determined
by using bivariate analysis, logistic regression models and area
under Receiver Operator Characteristic (ROC) curves.

Results: This study included 208 women with twin gestations. The
incidence of PE in dichorionic twin gestations was 13.17% (n=22,
95% Cl: 8.66, 18.96), it was 4.87% (n=2, 95% CI: 0.83, 15.19) in
monochorionic twin gestations, it was 16.36% (n=9, 95% CI: 8.29,
27.91) in dizygous twin gestations and it was 4.88% (n=2, 95% CI:
0.83, 15.19) in monozygous twin gestations. Neither chorionicity
(adjusted OR: 2.59, 95% CI: 0.55, 12.19) nor zygosity (adjusted OR
2.72,95% CI: 0.49, 15.13) were associated with PE In a multivariate
logistic regression model.

Conclusion: Although it was not statistically significant, the clinical
incidence of PE was higher in dichorionic and dizygous twin
gestations.
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INTRODUCTION

Multiple gestations contribute nearly 20% of the overall perinatal
mortality and morbidity rates [1,2]. The incidence of perinatal com-
plicationsis reportedly higher in pregnant women with monochorionic
twins [3-7]. Chorionicity can be reliably determined in the first
trimester of pregnancy by using non-invasive ultrasonography [8]. PE
is an important co-morbidity which is seen in women with multiple
gestations, with an incidence that ranges from 6 to 31% [9-13].
This study was aimed at determining as to whether chorionicity
was associated with PE in multiple gestations and whether the
determination of chorionicity could be used as a predictor for PE in
multiple gestations, in a population of Asian south Indian women.

MATERIAL AND METHODS

This study was conducted at a single, tertiary care maternal and new
born centre in Southern India. A retrospective, observational study
design and a data collection protocol that adhered to the tenets
of the Declaration of Helsinki was used to collect information on
women with twin gestations, who sought antenatal care in the first
trimester and delivered at the study institute in the year 2012. Details
of each pregnant woman, including maternal age, prior obstetric and
medical history, current obstetric and medical history, height, weight
and BMI, clinical exams, laboratory investigations and ultrasound
exams were routinely transcribed from the medical records into a
database. Gestational age was determined on the basis of the last
menstrual period and/or ultrasound dating of gestation. Chorionicity
was routinely estimated for multiple gestations with ultrasonography
by using the lambda or T sign and it was based on the presence
or absence of an extension of placental tissue into the base of the

intertwinemembrane [8]. Details of delivery, including mode of delivery,
associated antenatal and intra-natal complications, gestational
ages at delivery, neonatal statuses and postpartum complications
were documented and they were entered into the database. PE
was defined, based on the classification of the International Society
for the Study of Hypertension in Pregnancy and it included the
measurement of proteinuria as a criteria [14]. Gestational diabetes
(GDM) was defined, based on the International Association of the
Diabetes and Pregnancy Study Groups (IADPSG) guidelines for the
classification of GDM [15]. We explored the database to identify
and retrieve information on pregnant women with twin gestations,
who delivered at the study institute in the year 2012. The retrieved
information was stored in a de-identified format in an MS Excel
spreadsheet and it was exported to a statistical software package
(SPSS version 14.0, SPSS Inc) for further analysis.

Associations of PE with chorionicity were initially explored by using a
bivariate analysis and also by using a multivariate logistic regression
model that was adjusted for maternal factors, including maternal
age, parity and gestational age at delivery. Odds ratios and 95%
Cl around the point estimate were reported. The performance of
chorionicity as a test, for identifying PE, was further explored by
using measures to test effectiveness of diagnostic tests, including
sensitivity, specificity, likelihood ratios and Area Under Receiver
Operator Characteristic (AUROC) curves. Zygosity can be accurately
identified only by prenatal invasive testing for examining DNA
markers [16], but such tests are not possible in a majority of women
with multiple gestations in this population. However, we categorized
zygosity in this population, considering existing knowledge that
dichorionic twin gestations resulting in different sex live borns were
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definitely dizygotic and that all monochorionic twin gestations were
definitely monozygotic, to explore any potential association of
zygosity and PE [16].

RESULTS

This study included data from 208 pregnant women with twin
gestations, who delivered at the study institute in the year 2012. The
mean maternal age (SD) was 28.17 (4.44) years and the age of the
women ranged from 18 to 41 years. Twelve (5.77%) women were
aged >35 years at booking. One hundred and sixty one (77.78%)
of these 208 women were nulliparous and 40 (19.23%) women had
a BMI of > 30at booking. One hundred and sixty seven (80.29%)
of these 208 women had dichorionic gestations and 41 (19.71%)
had monochorionic gestations. Twenty four (11.54%, 95% Cl: 7.16,
15.92) of these 208 women developed PE during the courses of
their pregnancies [Table/Fig-1]. Presents a comparison of maternal
characteristics which were stratified by PE in this population of
women with twin gestations.

The incidence of PE in dichorionic twin gestations was 13.17%
(n=22, 95% CI: 8.66, 18.96) and it was 4.87% (n=2, 95% ClI: 0.83,
15.19) in monochorionic twin gestations. Details of zygosity could
be ascertained for 96 (46.15%) of these 208 women; 41 (42.71%)
of these 96 women were monozygous. The incidence of PE was
16.36% (n=9, 95% CI: 8.29, 27.91) in women with dizygous twin
gestations and it was 4.88% (n=2, 95% CI: 0.83, 15.19) in women
with monozygous twin gestations.

In an unadjusted logistic regression model, neither chorionicity
(reference category-monochorionic, OR 2.96, 95% CI: 0.67, 13.13)
nor zygosity (reference category-monozygosity, OR 3.82, 95% CI:
0.78, 18.72) were associated with PE. After adjusting for maternal
age, parity, BMI, and gestational diabetes in a multivariate logistic
regression model (with all variables examined simultaneously),
neither chorionicity (reference category-monochorionic, adjusted
OR: 2.59, 95% ClI: 0.55, 12.19) nor zygosity (reference category-
monozygosity, adjusted OR 2.72, 95% CI: 0.49, 15.13) were found
to be associated with PE. Chorionicity and zygosity were not
effective diagnostic tests for predicting PE see [Table/Fig-2].

DISCUSSION

Out of over 1in 10 pregnant women with twin gestations in this study
population developed PE during the courses of their pregnancies.
Several studies which were done worldwide, that had explored
associations between zygosity and PE, have reported conflicting
results on an association of PE with zygosity in twin gestations [17-
21]. These conflicting results may be attributed to the changing or
evolving definitions of PE over time, as well as to the determination
of zygosity. Zygosity can be accurately established only by DNA
marker studies and it needs invasive prenatal testing- amniocentesis,
chorionic villous biopsy or foetal blood samples which are obtained
through cordocentesis [16]. Zygosity may also be determined post
natally by studying placental histology and placental enzymes,
HLA typing of like sex twin pairs, blood groups and red cells of the
neonates. However, from a clinical perspective, the determination
of zygosity is not easily available, accessible and affordable in this
population and hence, it does not offer the potential for its application
to a larger population.

Ultrasound examination is now a recognized and a routine part of
antenatal care and it offers advantages as a relatively low cost. It is
a non-invasive tool that can be used to determine chorionicity. The
presence or absence of the lambda sign has been proven to be
reliable in the determination of chorionicity and it can be determined
by a trained obstetric sonologist. In terms of clinical application, the
determination of chorionicity has the potential for application to a
larger population, without the need for much additional resources.
However, studies done on potential associations of chorionicity with
PE have also shown conflicting results [22-25].
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With PE Without PE

Characteristic (n=24) (n=184) p-value (Test)

Mean Maternal Age (SD) 28.00 (4.56) 28.19 (4.44) | 0.84 (ANOVA F test)

Nulliparous 19 (79.17%) 142 (77.17%) | 0.98 (Fishers Exact
test)

Body Mass Index > 30 10 (41.67%) 30 (16.30%) | 0.01 (Fishers Exact
test)

Gestational Diabetes 2 (8.33%) 29 (16.20%) | 0.54 (Fishers Exact
test)

Median gestational age at | 34 (32.5, 35) 35 (33, 36) p=0.09 (K-sample

delivery (25, 75" centile) equality of medians

in weeks test)

Preterm delivery <34 9 (37.50%) 56 (30.43%) | 0.48 (Chi-square

weeks test)

[Table/Fig-1]: Maternal characteristics of the 208 women with twin gestations

stratified by pre-eclamspia (PE)

Di-Chorionicity Di-Zygosity

Sensitivity (95% Cl) 91.70 (73.00, 99.00%) | 81.80 (48.20, 97.70)

Specificity (95% Cl) 21.20 (15.50, 27.80) 45.90 (35.00, 57.00)

Area under ROC curve (95% ClI) | 0.56 (0,50, 0.63) 0.64 (0.51, 0.77)
Positive likelihood ratio (95% Cl) 1.16 (1.01, 1.34) 1.561(1.08, 2.13)
Negative likelihood ratio (95% Cl) | 0.39 (0.10, 1.53) 0.40 (0.11, 1.42)

[Table/Fig-2]: Diagnostic effectiveness of chorionicity and zygosity as predictors

of pre-eclampsia

Immunological incompatibility between the mother and the foetus(es)
has been hypothesized to contribute to the pathogenesis of PE [17].
A higher incidence of PE is expected in dizygous and dichorionic
gestations if maternal and foetal immuno-incompatibilities influence
the development of PE. The clinical incidence of PE was higher in
women with dichorionic or dizygous states in this study; however,
the difference was not statistically significant, even after adjusting
for maternal variables. This study does not offer conclusive
evidence on presence or absence of associations of chorionicity
with PE, however, it does provide information that can be adapted
to counsel women with twin gestations on the probability for PE,
based on chorionicity. A post-test odds can be derived, based on
the prevalence of PE in this population and the positive likelihood
ratio for di-chorionicity. The post-test odds which are thus derived
can be converted into a post-test probability for clinical application.
Based on the results of this study, we found that the probability for
PE increased from 11.54% to 13.14% if a woman was determined
to have a dichorionic twin gestation on ultrasound examination.

It is possible that the lack of a significant difference for the incidence
of PE by chorionicity or zygosity is a true lack of difference; however,
this study did not have enough power (post-hoc power estimation:
53.66%) to establish that assumption. A study which was done on
a larger sample of twin gestations is necessary, to further explore
this lack of difference. Such a study may have to be multi-centric,
considering the relative lower incidence of twin gestations.

CONCLUSION

the clinical incidence of PE was higher in mothers with dichorionic
and dizygous twins, although the difference in incidence was not
statistically significant. However, the difference in clinical rates is
useful for counseling pregnant women with dichorionic and dizygous
twins about a potential higher risk for PE as compared to pregnant
women with monochorionic or monozygous twins. Chorionicity can
be assessed by using routine ultrasound examination in the first
trimester and it can thus help in identifying a “more-at-risk” group
for PE among pregnant women with twin gestations.

REFERENCES

[1] Pharoah P, Dundar Y. Monozygotic twinning, cerebral palsy, and congenital
anomalies. Hum Reprod Update. 2009;15:639-48.
[2] Minakami H, Honma Y, Matsubara S, Uchida A, Shiraishi H, Sato I. Effects of



102

Anupama Singh et al., Pre-eclampsia and Chorionicity

[3

=

[4

=

[5

i

[6

—

[7

—

[8

—

[9

—

[10]
[11]
M2]

[13]

placental chorionicity on outcome in twin pregnancies: a cohort study. J Reprod
Med. 1999;44:595-600.

Lee YM, Wylie BJ, Simpson LL, D’Alton ME. Twin chorionicity and the risk of
stillbirth. Obstet Gyanecol. 2008;111:301-8.

Hack KE, Derks JB, Elias SG, et al. Increased perinatal mortality and morbidity in
monochorionic versus dichorionic twin pregnancies: clinical implications of a large
Dutch cohort study. BJOG. 2008;115:58-67.

Barigye O, Pasquini L, Galea P, Chambers H, Chappell L, Fisk NM. High risk of
unexpected late fetal death in monochorionic twins despite intensive ultrasound
surveillance: a cohort study. PLoS Med. 2005;2:e172.

Cleary-Goldman J, D’Alton ME. Uncomplicated monochorionic diamniotic twins
and the timing of delivery. PLoS Med. 2005;2:e180.

Gaziano EP, De Lia JE, Kuhimann RS. Diamnionic monochorionic twin gestations:
an overview. J Matern Fetal Med. 2000;9:89-96.

Sepulveda W, Sebire NJ, Hughes K, Odibo A, Nicolaides KH. The lambda sign
at 10-14 weeks of gestation as a predictor of chorionicity in twin pregnancies.
Ultrasound Obstet Gynecol. 1996; 7: 421-3.

Coonrod DV, Hickok DE, Zhu K, Easterling TR, Daling JR. Risk factors for
preeclampsia in twin pregnancies: a population-based cohort study. Obstet
Gynecol. 1995; 85: 645-50.

McFarlane A, Scott JS. Pre-eclampsia/eclampsia in twin pregnancies. J Med
Genet. 1976; 13: 208-11.

Bulfin MJ, Lawler PE. Problems associated with toxemia in twin pregnancies. Am
J Obstet Gynecol. 1957; 73: 37-42.

Henry DE, Mc Elrath TF, Smith NA. Preterm severe preeclampsia in singleton and
twin pregnancies. J Perinatol. 2013; 33(2): 94-7.

Sibai BM, Hauth J, Caritis S, Lindheimer MD, Mac Pherson C, Klebanoff M, et al.
Hypertensive disorders in twin versus singleton gestations. National Institute of
Child Health and Human Development Network of Maternal-Fetal Medicine Units.
Am J Obstet Gynecol. 2000; 182(4): 938-42.

[14]

(18]

(el

N7

(el
[l
[20]
[21]
[22]
[23]

[24]

[25]

www.jcdr.net

Davey DA, Mac Gillivray I. The classification and definition of the hypertensive
disorders of pregnancy. Am J Obstet Gynecol. 1988; 158: 892-98.

International Association of Diabetes and Pregnancy Study Groups. International
Association of Diabetes and Pregnancy Study Groups recommendations on the
diagnosis and classification of hyperglycemia in pregnancy. Diabetes Care. 2010;
33: 676-82.

Nicolaides KH, Sebire NJ, Snijders RIM. Multiple pregnancy. In: Nicolaides KH,
ed. The 11-14-Week Scan. The Diagnosis of Fetal Abnormalities. Carnforth:
Parthenon Publishing, 1999; 149-85.

Stevenson AC, Davison BC, Say B, Ustuoplu S, Liya D, Abul-Einen M, Toppozada
HK. Contribution of fetal/maternal incompatibility to aetiology of pre-eclamptic
toxaemia. Lancet. 1971; 2: 1286-89.

Starkie CM, Crawford JS. Twins, immuno-incompatibility and pre-eclampsia. Int J
Gynaecol Obstet. 1976; 14: 5569-60.

Campbell DM, Mac Gillivray I, Thompson B. Twin zygosity and pre-eclampsia.
Lancet.1977; 2: 97.

McMullan PF, Norman RJ, Marivate M. Pregnancy-induced hypertension in twin
pregnancy. Br J Obstet Gynaecol. 1984; 91: 240-3.

Santema JG, Koppelaar |, Wallenburg HC. Hypertensive disorders in twin
pregnancy. Eur J Obstet Gynecol Reprod Biol. 1995; 58: 9-13.

Campbell DM, Mac Gillivray |. Preeclampsia in twin pregnancies. incidence and
outcome. Hypertens Pregnancy. 1999; 18: 197-207.

Savvidou Md, Karanastasi E, Skentou C, Geerts L, Nicolaides KH. Twin chorionicity
and pre-eclampsia. Ultrasound Obstet Gynecol. 2001; 18: 228-31.

Laura S, Giuseppe Maria M, Vera D, Saccone G, Pasquale M. Risk ofpreeclampsia:
comparison between dichorionic and monochorionic twin pregnancies. J Matern
Fetal Neonatal Med. 2013 [Epub ahead of print].

Sparks TN, Cheng YW, Phan N, Caughey AB. Does risk of preeclampsia differ
bytwin chorionicity? J Matern Fetal Neonatal Med. 2013; 26(13): 1273-77.

PARTICULARS OF CONTRIBUTORS:
Consultant, Department of Obstetric Medicine, Multiple Pregnancy Unit, Fernandez Hospital Pvt Ltd, Hyderabad, India.
2. Fellow, Department of Obstetric Medicine, High Risk Pregnancy, Fernandez Hospital Pvt Ltd, Hyderabad, India.

1.

3. Head, Department of Obstetric Medicine, Fernandez Hospital Pvt Ltd, Hyderabad, India.

4. Head, Department of Obstetric Medicine, Woman and Child Health Research Unit, Fernandez Hospital Pvt Ltd, Hyderabad, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Praveen K. Nirmalan,
Head, Department of Obstetric Medicine,

Woman and Child Health Research Unit, Fernandez Hospital Pvt Ltd, Hyderabad-500001, India.

E-mail: echasapt@gmail.com, drpraveen.n@fernandezhospital.com

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Date of Submission: Oct 03, 2013

Date of Peer Review: Oct 13, 2013

Date of Acceptance: Oct 14, 2013

Date of Online Ahead of Print: Dec 03, 2013
Date of Publishing: Jan 12, 2014

Journal of Clinical and Diagnostic Research. 2014 Jan, Vol-8(1): 100-102



