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First and second trimester hCG levels have no
value in predicting small for gestational age infants

Birinci ve ikinci trimester hCG degerleri gebelik yasina gore kiiciik bebekleri
tahmin etmede kullanmaya uygun degildir
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Abstract

Aim. The aim of this study was to compare high hCG levels in the first and second trimester in
predicting small-for-gestational age (SGA) infants. This is the first study that compares hCG levels
of first and second trimesters. Methods. Patients with both first and second trimester Down
syndrome screening tests were investigated retrospectively and human chorionic gonadotropin
(hCG) values were recorded. Patients were divided into groups as SGA and non-SGA. High hCG
values (>2 MoM) were compared with low hCG values (<2MoM). Results. There was no
significant difference in the hCG levels in women delivering SGA and non-SGA infants.
Sensitivity and specificity of both tests were the same (9.09 and 89.95 respectively). Conclusions.
Neither first nor second trimester hCG values were predictive in detection of SGA infants
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Ozet

Amag¢. Bu c¢alismada amag¢ birinci ve ikinci trimester human chorionic gonadotropin (hCG)
degerlerinin gebelik yasina gore kiigiik bebekleri tahmin etmede faydali olup olmadigini
arastirmakti. Yontem. Hem birinci, hem de ikinci trimester Down sendromu tarama testi yaptirmis
olan hastalarin sonuglari retrospektif olarak tarandi ve hCG MoM degerleri tespit edildi. Hastalar
gebelik yasina gore kiiglik ve gebelik yasina gore kiiglik (GYK) olan ve olmayan bebek doguranlar
olarak iki gruba ayrildi. Yiiksek hCG degerleri (>2MoM) ile diisiik hCG degerleri (<2MoM)
karsilagtirildi. Bulgular. GYK olan ve olmayan bebek doguranlarin hCG degerleri arasinda
istatiksel olarak anlamli bir fark goriilmedi. Sensitivite ve spesifisite her iki grupta da ayni bulundu
(swrastyla 9.09 ve 89.95). Sonug. Birinci ve ikinci trimester hCG degerlerinin GYK bebekleri
tahmin etmede yeri yoktur.
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Introduction

Fetal growth restriction is an important contributor to perinatal mortality and morbidity,
as well as being a modulator of abnormal neurodevelopment [1]. Early identification and
appropriate management of these fetuses at risk was shown to decrease the associated
mortality by four-fold [2]. Human chorionic gonadotropin (hCG) was first used in 1987
to predict pregnancies with Down syndrome [3]. Both first trimester and second trimester
screening tests for Down syndrome use hCG. HCG secretion begins very early in
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pregnancy and reaches peak values at about 10 weeks of gestation, than the values
decrease gradually and stay stable after the twentieth week of pregnancy. In pregnancies
with small for gestational age (SGA) fetuses the placental content is also small, so
previously an association was suggested between low first trimester hCG levels and
delivering a SGA infant [3-7], which was rejected by other studies [8-10]. Goetzinger et
al suggested an association between high first trimester hCG levels and the delivery of a
SGA infant [11]. The aim of this study was to compare the efficacy of high hCG levels in
the first and second trimester in predicting SGA infants. To the best of our knowledge
this is the first study that compares hCG levels at first and second trimesters.

Materials and methods

This was a retrospective study performed by searching the data of women attending to
our obstetrics outpatient clinic for their routine pregnancy visit between January 2006 and
April 2010. The patients that underwent Down syndrome screening tests were searched
and the results of first trimester screening tests (11-13 weeks) and second trimester
screening tests (16-18 weeks) were investigated. All patients had their last menstrual
period confirmed by a first trimester ultrasound. Serum levels of the analytes were then
converted into multiples of median (MoM). Only the patients delivering in our institute
after 34 weeks of pregnancy were included. Patients of our clinic are from a rather good
socioeconomic status. The research project has been approved by the Ethics Committee
of our University and it conforms to the ethical guidelines of the Declaration of Helsinki
(revised Tokyo 2004). Exclusion criteria included pregnancies with incomplete
information, known abnormal fetal karyotype, congenital malformations, multiple
pregnancies, maternal illnesses as hypertension and preeclampsia, gastrointestinal
malabsorption and also smoking. We did not exclude any case on the basis of abnormal
fetal biometry or birth weight. We did not take the gender of the fetus and the method of
conception into consideration.

Pregnancies were divided into two groups, SGA was defined as below and equal to the
10th percentile for that gestational age, other infants were defined as non-SGA.
Gestational age was calculated according to the last menstrual period and was confirmed
by the first trimester crown-rump length measurement.

For statistical analysis we used NCSS (Number Cruncher Statistical System) 2007 and
PASS (Power Analysis and Sample Size) 2008 statistical Software (Utah, USA). Data
showing the anthropometric parameters were presented with standard descriptive
statistical calculations (meantstandard deviation). Sensitivity, specificity, positive and
negative predictive values were calculated. Odds ratios were given. Within 95%
confidence interval p-values <0.05 were considered as statistically significant. The results
were considered statistically significant when the p-value was calculated less than 0.05 at
a confidence interval of 95%.

Results

We identified 451 patients during our study period. Mean maternal age was 30+4 years
(18-43 years), mean maternal height was 164+5.8cm (150-180cm), mean maternal weight
before pregnancy was 62.5+10 kg (40-104kg), mean maternal weight at delivery was
78+10kg (56-117kg), mean maternal weight gain during pregnancy was 15+5kg (-2 to
+45kg), mean gestational age at delivery was 38.9+1.2weeks (34-42weeks), mean birth
weight was 3377+413 grams (1800-4560 grams). Forty-five infants were classified as
SGA and 406 as non-SGA.

Table 1. First and second trimester hCG levels (MoM).

Min-Max Mean £SD Median
hCG first trimester ~ 0.18-4.73 1.12+0.69 0.95
hCG second trimester 0.04-5.83 1.12+0.65 1.02
Paired Samples Test p 0.937
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Table 1 shows the mean hCG levels in the first and second trimester, 1.12+0.69 (0.18-
4.73) and 1.12+0.64 (0.04-5.83) respectively. Table 2 shows the results of second
trimester screening tests and Table 3 shows the results of first trimester screning tests.
There was no statistically significant relationship between first and second trimester hCG
levels and birth weight percentiles. The results of both tests were the same: sensitivities
were 9.09%, specificities were 89.05%, positive predictive values were 6.67%, negative
predictive values were 92.61%, odds ratios were 0,895 (0,26-3,06).

Table 2. Second trimester hCG levels (MoM) compared to birth weight percentiles.
Second trimester hCG (MoM)

Birth weight percentiles > <2 Total
SGA 3(0.7%) 42 (9.3%) 45 (10.0%)
Non-SGA 30 (6.7%) 376 (83.4%) 406 (90.0%)
Total 33 (7.3%) 418 (92.7%) 451 (100%)

Fisher's Exact Test p=1.00

Table 3. First trimester hCG levels (MoM) compared to birth weight percentiles.

Birth weight percentiles First trimester HCG (MoM) Total

<2 >2
SGA 41 (9.1%) 4(0.9%) 45 (10%)
Non-SGA 365 (80.9%)  41(9.1%) 406 (90%)
Total 406 (90%) 45 (10%) 645 (100%)

Fisher’s Exact test p=1.000

Discussion

HCG is a well characterized hormone primarily produced by the placenta and this peptide
hormone is important during implantation [12]. It is an angiogenic factor for uterine
endothelial cells [13, 14] and it also induces vascular endothelial growth factor (VEGF)
production in the placenta [15]. Increased hCG levels were suggested to be the result of
placental immaturity [16] and were also proposed as a compensatory hypersecretory
response of trophoblasts to hypoxia that results from abnormal placentation [17]. Some
previous studies have shown a trend toward growth restriction with decreasing levels of
hCG in the first trimester, which did not reach statistically significant levels [4-7].
Spencer et al. [10] detected no association with low hCG levels and SGA infants in the
first trimester. Canini et al found decreased hCG levels to be associated only with
hypertensive diseases of pregnancy but not with birth weight or growth restriction [18]. In
a recent study where the first trimester MoMs for hCG were converted to 5", 10", 90
and 95" percentiles, only hCG levels higher than 90th percentile, which was nearly equal
to 2 MoM, were associated with delivering a SGA infant [11]. In our study we did not
detect an association between first trimester hCG levels higher than 2 MoM and fetal
growth restriction. A recent meta-analysis showed that hCG predicted SGA fetuses better
in the second trimester when compared to first trimester [19]. Studies performed in the
second trimester also reported contraversial results about the association of hCG with
fetal growth restriction [20-25], one possible explanation may be the association between
increased hCG and hypertensive diseases of the pregnancy, where growth restriction is
common. A previous study showed no association between hCG levels and growth
retarded fetuses, but women with preeclampsia had higher hCG values [26]. To avoid
this bias we excluded patients with hypertensive diseases of the pregnancy in our study.
Placental bed biopsies from pregnancies with fetal growth restriction but without
preeclampsia demostrated partial absence of the physiologic changes in the spiral arteries
[27]. Probably more than one mechanism played role in the defective placentation, but all
resulted in ischemia [28]. The findings of this study confirm that in pregnancies that
subsequently deliver SGA infants there is no evidence of increased hCG levels in the first
or second trimester.
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Extremely high hCG levels in the second trimester may still draw attention [29, 30], we
used a lower cut-off level than suggested in the mentioned studies and the maximum hCG
level detected in our study was 58MoM. As far as we know there is no study that
controlled the effect of extremely high hCG levels in delivering a SGA infant in the first
trimester. HCG is used both in the first and second trimester Down syndrome screening
tests but one potential disadvantage of screening in the second trimester is the completion
of invasive activity of the extravillous trophoblastic cells [31], after this time intervention
with aspirin treatment is probably too late. In our study where first and second trimester
tests were performed using the same patient population, the results of first and second
trimester hCG were nearly equal. Measurement of hCG levels in the first or second
trimester did not seem to contribute to the early prediction of fetal growth restriction.

Our limitations were the retrospective nature of the study and the possible gender
differences that we did not take into consideration.The predictive value of one marker of
the Down syndrome screening tests could be biased by another high or low marker, we
did not exclude those patients. It is also possible that the use of population based growth
chart percentiles instead of customized growth chart percentiles adjusted for maternal
weight, height, sex and gender might have obscured the results. This may have prevented
the selection of constituonally small fetuses that do not have any risk of peripartum
asphyxia. Patients with high hCG levels might have undergone more amniocentesis and
this might have been the reason for some of the adverse pregnancy outcomes, but we do
not expect such a bias to complicate the etiology of a SGA infant.

In conclusion we failed to detect an association between delivering a SGA infant and high
levels of hCG in the first or second trimester, but to take extremely high levels of hCG
into consideration may still be beneficial.
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