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Abstract

Background: Determining the pregnancy outcomes with independent prognostic factors in the first trimester
combined screening test and thyroid stimulating hormone (TSH) is a concern for practitioners. We aimed to
evaluate the correlation between TSH and first trimester combined screening test levels and examine their ef-
fects on pregnancy outcomes in healthy pregnant women.

Methods: A total of 349 pregnant women in Izmir Ataturk Training and Research Hospital, Turkey with nor-
mal TSH values in the first trimester between 2015 and 2020 wete enrolled. Patients were divided into two
groups as 274 and 75 patients according to TSH values with 2,5 as cut-off value; their birth weights and weeks
were compared. Patients were also divided into three groups according to gestational weeks; their TSH values
and combined tests were compared.

Results: When grouped based on the TSH threshold value (2.5ulU/ml), no significant relationship was found
between the combined test parameters and TSH levels. In the combined test, after grouping according to the
week of gestation, a negative correlation was observed between free beta-human chorionic gonadotropin (3-
hCG) and TSH measured at 11 weeks (P=0.040, r=-0.189). A significant negative correlation was found be-
tween free 8-hCG and newborn birth weight (P=0.032, +=-0.199), TSH and delivery time (P=0.011, r=-0.235).
Conclusion: Free 3-hCG and TSH levels could guide practitioners for birth weight and early delivery, respec-
tively. Postponing the combined test for patients with elevated serum TSH levels to between the 12th and 13th
weeks of gestation may reduce false positives.
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Introduction

Thyroid hormone promotes development of tation. Many studies have shown a strong associa-
human body and fetus by stimulating metabolism tion between fetal and maternal thyroid func-
in all tissues. Fetal thyroid tissue matures func- tions, but there is insufficient information regard-
tionally between the 18th and 20th weeks of ges- ing thyroid function during early pregnancy (1,2).
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Birth weight is an important indicator of fetal
growth and development, which reflects adapta-
tion of the fetus to the intrauterine environment
(3). High thyroid-stimulating hormone (TSH)
levels in early and late pregnancy are associated
with a higher risk of low birth weight, therefore,
small gestational age (SGA) (4,5).

In early pregnancy, free beta-human chorionic
gonadotropin (3-hCG) is produced by differenti-
ated syncytiotrophoblasts, and is necessary for
pregnancy continuation. 3-hCG has the same al-
pha subunit as TSH and may show thyrotropic
activity in the first trimester (6). Some studies
have shown significant association between low
levels of B-hCG and adverse pregnancy out-
comes, such as fetal loss, intrauterine growth re-
striction, and low birth weight (7). Pregnancy-
associated plasma protein-A (PAPP-A) is a pla-
cental glycoprotein (8). In the first trimester, low
serum PAPP-A level is associated with placental
dysfunction and poor pregnancy outcomes
(7,9,10). Therefore, fetal growth disorders must
be considered when the first-trimester serum
PAPP-A level is less than 0.4 MoM (5th percen-
tile) (11). Additionally, previous studies have fo-
cused on adverse pregnancy outcomes due to
thyroid dysfunction and abnormal changes in
combined screening test markers in pregnant
women. However, studies showing the extent to
which these markers affect each other in the fol-
low-up of healthy pregnancies and their effects
on pregnancy outcomes are limited.

We aimed to evaluate the correlation between
serum TSH levels in the first trimester with se-
rum PAPP-A, free B-hCG, nuchal translucency
(NT), and crown-rump length (CRL) measure-
ments, which are independent prognostic factors
in the first trimester combined screening test, and
examine their effects on pregnancy outcomes in
healthy pregnant women.

Materials and Methods
The participants were selected from a total of 505

pregnant women who are in the first trimester
and admitted to Izmir Ataturk Training and Re-
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search Hospital’s outpatient clinic for routine ob-
stetrics examinations between January 2015 and
December 2020.

Our exclusion criteria were; thyroid disease or
thyroid surgery; bad obstetrics history (gestational
diabetes, preeclampsia, intrauterine growth retar-
dation, hypertension, fetal death); in vitro fertili-
zation and multiple pregnancies; children with
congenital anomalies; risks associated with ab-
dominal wall, neural tube defect or other chro-
mosomal abnormalities in current pregnancy;
smoking, alcohol, and drug use (antiepileptic, an-
tihypertensive, insulin, etc).

Pregnant women diagnosed with thyroid dys-
function during the first-trimester screening, even
without history of thyroid disease, were referred
to the Endocrine Clinic. Only patients without
prescribed medication were included. They
demonstrated normal TSH values in the second
and third trimesters. In total, 349 patients were
included.

First trimester TSH and combined screening test
results (CRL, NT, PAPP-A, free B-hCG, gesta-
tional weeks in which the test was performed,
current gestational age, maternal weight) and de-
mographic characteristics (age, last menstrual pe-
riod, gravida, parity, delivery method, drug use
during pregnancy, personal and family history) of
included participants were retrospectively ob-
tained.

Maternal serum TSH value was measured by the
quantitative diagnostic method using the ADVIA
Centaur and ADVIA Centaur XP systems (Sie-
mens Healthineers, Erlangen, Germany). Serum
and heparinized plasma PAPP-A values and ma-
ternal serum free 3-hCG were measured by the
quantitative in vitro diagnostic method with IM-
MUNITE 2000 systems analyzers (Siemens
Healthineers).

From combined screening test components, CRL
and NT were measured in millimeters and MoM,
respectively. Serum levels of PAPP-A and free -
hCG were measured in mlU/ml and ng/ml, re-
spectively, and their MoM values were calculated.
TSH level of 2.5uIU/ml, recognized as the upper
limit according to the reference range for serum
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TSH in the first trimester, was considered the
cutoff point.

Patients were grouped based on TSH levels:
Group 1 (TSH<2.5ulU/ml) with 274 patients
and Group 2 (TSH=2.5ulU/ml) with 75 patients.
Numerical and MoM values of combined screen-
ing test results (NT, CRL, PAPP-A, and free @3-
hCG), birth week, and birth weights of existing
pregnancies were compared between groups.
Patients were grouped based on gestational weeks
in which combined tests were performed: Group
1 (11th week), Group 2 (12th week), and Group
3 (13th week). Serum TSH levels in the first tri-
mester and the numerical and MoM values of
NT, CRL, free 3-hCG, and PAPP-A were com-
pared between groups.

Of 349 included patients whose full pregnancy
follow-up and delivery were performed in our
hospital, those with poor perinatal and intrapar-
tum results (SGA, LGA, preterm birth,
preeclampsia, ablatio placenta, etc.) were exclud-
ed. A total of 117 pregnant women with term
pregnancies at 37-42 weeks and newborn birth
weight in the normal range (2500-4500 gr) were
included in the analysis. The correlations between
birth-week and newborn birth weight, serum
TSH level in the first trimester, and the numerical
and MoM values of NT, CRL, free -hCG, and
PAPP-A were examined.

The study was approved by the review board of
X university (date:22/01/2021;approval num-
ber:1124) and conducted according to the princi-
ples of the Declaration of Helsinki. Due to the
retrospective nature of the investigation, in-
formed consent was not required.

Statistical Analysis

Analyses were performed using SPSS V22.0
Software IBM®, NY, USA). Categorical data are
presented as numbers and percentages. Continu-
ous data was shown as meantstandard deviation.
Chi-square test was used to compare categorical
data. Normality of distributions was examined
using Kolmogorov—Smirnov and Shapiro-Wilk
tests. T-test and Mann-Whitney U test were used
for normal and non-normal distributed variables.
Pearson’s correlation analysis was used to deter-
mine the relationship between two continuous
variables. Statistical significance was set at
P<0.05.

Results
Demographic  characteristics and laboratory

findings of 349 patients included in the study are
given in Table 1.

Table 1: Demographic and laboratory findings of patients

Variables

MeantSD

Maternal Age (yr)
Mother Weight (kg)
Gravida

Parite

Gestational Week
Newborn Birth Weight
CRL (mm)

NT (MoM)

TSH (ulU/ml)
PAPP-A (MoM)
PAPP-A (mIU/ml)
Free B-hCG (MoM)
Free B-hCG (ng/ml)

27.74£5.89
65.81£12.99
2.27%0.70
0.97£1.12
12.29£0.67
3279.131+404.41
73.02£5.45
0.87£0.20
1.79%+1.40
1.04 £ 0.59
3.05 £ 2.00
1.12+0.76
44.731+31.43

CRL, crown-rump length; NT, nuchal translucency; TSH, thyroid stimulating hormone; PAPP-A, pregnancy-
associated plasma protein-A; hCG, human chorionic gonadotropin; SD, standard deviation
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Patients were divided into two groups based on
TSH values. A total of 274 patients had TSH val-
ues within the normal range (1.25£0.66 ulU/ML)
in the first trimester; 75 patients had TSH values

higher than the notrmal range
(3.724+1.65ulU/ML). Table 2 shows the evalua-
tion results according to the combined test re-
sults between the groups.

Table 2: Comparison of the patient groups with normal and high serum TSH levels in the first trimester with
combined test parameters

Variables TSH < 2,5 (ulU/ml ) TSH 2 2,5 (ulU/ml )
(n=274) (n=75)
Mean+SD Mean*SD P

PAPP-A (MoM) 1.02x0.57 1.07£0.6 0.656
PAPP-A (mIU/ml) 3.08+2.11 2.95+1.87 0.807
Free B-hCG 1.15%0.68 1.03£0.68 0.204
(MoM)

Free B-hCG 45.63132.02 41.41£29.16 0.226
(ng/ml)

NT (MoM) 0.86%0.2 0.91+0.21 0.071
CRL (mm) 60.30£9.08 59.6518.98 0.849

CRL, crown-rump length; NT, nuchal translucency; TSH, thyroid stimulating hormone; PAPP-A, pregnancy-
associated plasma protein-A; hCG, human chorionic gonadotropin; SD, standard deviation

Patients were divided into three groups according
to the week in which their combined tests were
performed, and a correlation analysis was per-

formed between TSH wvalues in the first trimester

and the combined test results according to these
weeks (Table 3).

Table 3: Correlation Analysis of Combined Test Results by Weeks with TSH Values in the First Trimester

Variables TSH(11th week) TSH (12th week) TSH (13th week)
(n=119) (n=158) (n=72)

r P r P r P
PAPP-A (MoM) -0.006 0.952 0.020 0.799 0.56 0.638
PAPP-A 0.006 0.951 -0.050 0.535 -0.56 0.639
(mIU/ml)
Free B-hCG  -0.189 0.040%* -0.129 0.107 -0.057 0.637
(MoM)
Free B-hCG  -0.188 0.040% -0.111 0.167 -0.218 0.66
(ng/ml)
NT (MoM) 0.071 0.446 0.075 0.351 -0.158 0.185
CRL (mm) 0.080 0.387 -0.070 0.384 -0.002 0.988

CRL, crown-rump length; NT, nuchal translucency; TSH, thyroid stimulating hormone; PAPP-A, pregnancy-
associated plasma protein-A; hCG, human chorionic gonadotropin. * = P < 0.005

A statistically significant negative correlation was
found between TSH of the group that underwent
a combined test between the 11th week of gesta-
tion and their values of free B-hCG (MoM) and
free B-hCG (ng/ml).
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One hundred and seventeen pregnant women,
whose newborn birth weight and gestational
week were within normal range, gave birth at our
institution. When we evaluated the combined test
serum markers and TSH values in the first tri-
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mester and their effect on delivery method, we
found no statistically significant difference be-
tween normal delivery and cesarean section. We
examined the effects of isolated serum TSH val-
ues on birth week and birth weight; the birth
week showed statistically significant difference
between patients with normal (39.31£1.19) and
high (38.82+1.24) TSH wvalues (P=0.039). Birth
weight did not significantly differ between nor-

mal (3299.61+374.67g) and
(3226.841+478.87g) TSH groups (P=0.258).
Correlation of TSH wvalues in the first trimester
with birth week and newborn birth weight were
r=-0.235 (P=0.011) and r=-0.131 (P=0.743), re-
spectively.

A negative correlation between values of free -
hCG (MoM and ng/ml) and newborn birth
weight was observed (Table 4).

high

Table 4: Correlation Analysis of the combined test serum markers with the birth week and newborn birth weight of
the TSH in the first trimester

Variables Birth Week Newborn Birth Weight
(n=117) (n=117)
P r P
PAPP-A (MoM) 0.038 0.681 0.034 0.716
PAPP-A (mIU/ml) 0.048 0.610 0.127 0.173
Free 3-hCG (MoM) -0.116 0.212 -0.199 0.032%
Free -hCG (ng/ml) -0.110 0.238 -0.228 0.014*
TSH (ulU/ml) -0.235 0.011* -0.131 0.743

CRL, crown-rump length; NT, nuchal translucency; TSH, thyroid stimulating hormone; PAPP-A, pregnancy-
associated plasma protein-A; hCG, human chorionic gonadotropin. * = P < 0.005

Discussion

Research on the effect of the relationship be-
tween TSH and free B-hCG levels on first-
trimester aneuploidy screening results is ongoing.
Studies have shown the reliability of the com-
bined test performed in pregnant women with
thyroid dysfunction (12,13). Some studies associ-
ate high TSH levels in the first trimester with ad-
verse pregnancy outcomes, contradictingly, there
are also several studies that do not make this as-
sociation (14-16). An association between low
free B-hCG in the first trimester and intrauterine
fetal growth retardation and low birth weight has
been shown (17).

This study examined the relationship between
TSH levels in the first trimester in healthy, low-
risk pregnant women without a history of thyroid
disease, drug use, and combined test markers.
When grouped according to the week of com-
bined testing, there was a significant negative cor-
relation between free 8-hCG and TSH values in
the 11th week of gestation.
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It has been reported that maternal thyroid hor-
mones do not affect free B-hCG and PAPP-A
secretion, thereby not affecting double screening
test results (13). However, in our study, a signifi-
cant negative correlation was found between free
B-hCG and TSH in the 11th week. B-hCG peak
stimulates TSH receptors and causes suppression
of TSH in the hypothalamo-hypophyseal axis in
the first trimester. This supports the idea that §3-
hCG and TSH have the same alpha subunit
structure (6). We believe this mechanism may
have affected the combined test results, especially
between the 11th and 12th weeks of gestation.
Therefore, we suggest postponing the time of the
combined test for patients with a history of high
serum TSH levels in the first trimester to be-
tween 12th and 13th weeks of gestation may be
the right approach for reducing false positives.
Further studies are needed to obtain additional
significant results.

Lee et al. associated maternal TSH levels
(>4mlIU/l) with an increased risk of premature
birth and neonatal respiratory distress syndrome
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(RDS). Increased RR (2.14) was found for low
birth weight in pregnancies with maternal serum
TSH levels (>4mlIU/L), although the difference
was not statistically significant (16). Orgil et al.
evaluated the association between TSH values in
the first trimester and combined screening test
parameters and concluded that combined test
markers were not affected by TSH levels. There-
fore, NT, free B-hCG, and PAPP-A could be
safely used for prenatal screening in pregnant
women with thyroid dysfunction (12). When we
grouped the participants according to TSH values
in the first trimester, no significant association
was found between TSH and combined screen-
ing test markers. Although there was no signifi-
cant association between the group with high se-
rum TSH levels in the first trimester and free §3-
hCG values, we believe that this may be due to
the small number of patients, average TSH values
of existing patients being high
(3.72£1.65ulU/ml), but not above the reference
limit in non-pregnant women, and normal TSH
values observed during the follow-up of pregnant
women.

Karagiannis et al. found that regardless of the
possible effect of thyroid hormones on placenta-
tion, thyroid function did not significantly affect
the prevalence of SGA newborns in women
without a history of thyroid disease, and no ab-
normal maternal thyroid function resulting in
SGA infants was recognized between the 11th
and 13th weeks of gestation (17). Similarly, our
study included pregnant women who did not
have thyroid dysfunction that required euthyroid
or drug therapy, and no significant association
was discovered between the birth weight of these
pregnant women's newborns and TSH.

PAPP-A potentially affects fetal growth and well-
being’. Low maternal serum PAPP-A levels in
the first trimester have been found to be predic-
tive indicators for adverse pregnancy outcomes
linked to poor placental function in previous me-
ta-analyses (11,18,19). In addition, studies have
shown that thyroid hormones regulate the ex-
pression of insuline-like growth factor (IGF) and
IGF binding protein (IGFBP), suggesting that
poor obstetric outcomes in pregnant women with
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thyroid dysfunction can occur in ways similar to
the function of PAPP-A (13).

Low PAPP-A levels in the first trimester were
associated with poor pregnancy outcomes but
had poor predictive value (20). Similarly, in our
study, no statistically significant outcomes were
observed regarding the association of serum
PAPP-A levels and MoM values with birth
weight, birth week, and delivery method. In our
study, only low-risk pregnant women who deliv-
ered during an average gestational period and
within normal birth weight ranges according to
gestational age were examined. This is a strength
of our study as findings apply to the general pop-
ulation.

Sanz et al. reported that decreased PAPP-A levels
in the first trimester were associated with low
birth weight, whereas elevated serum TSH levels
were not significantly associated with this adverse
outcome. They found that low PAPP-A or high
TSH levels helped predict low birth weight
(21.1% sensitivity and 85.7% specificity, respec-
tively), and suggested that with the combination
of both indicators, a 7.8% decrease in sensitivity,
but an increased association with low birth
weight prediction was observed (21). Zhang et al.
examined the association between maternal thy-
roid function and birth weight in early and late
pregnancy. The study reported that high TSH
and free T4 concentrations or low T3 concentra-
tions in the first and third trimesters wete associ-
ated with low birth weight (14). Contrary to these
findings, our study showed that PAPP-A and se-
rum TSH wvalues in the first trimester were not
statistically significant in independently predicting
newborn birth weight.

Sirikunalai et al. examined the relationship be-
tween serum free B-hCG values and pregnancy
outcomes at 11th—14th and 14th—18th weeks of
gestation. They found an association between
abnormally low and high free 3-hCG levels and
adverse pregnancy outcomes. Furthermore, they
suggested that high levels of free B-hCG in the
first trimester could indicate a risk of preterm
delivery (17). In our correlation analysis between
combined test serum markers of the first tri-
mester and delivery method, birth week, and
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newborn birth weight, a negative correlation was
found between the values of free 3-hCG (MoM)
and free B-hCG (ng/ml) and newborn birth
weight. Nevertheless, this marker was not signifi-
cantly associated with the delivery method or
birth week.

Prior et al. examined PAPP-A and free B-HCG
levels and conducted prenatal fetal and maternal
evaluations and 48-hour postnatal follow-up. 8-
hCG and PAPP-A levels were reported to have
no significant association between groups when
compared according to the delivery method (19).
Similarly, our study concluded that combined
screening test markers did not predict the deliv-
ery method. However, a history of cesarean de-
livery or uterine surgery is among the indications
for performing a cesarean delivery. Our study
included not only emergency cesarean deliveries
but also elective ones; this is a crucial limitation
of the study, and more accurate results will be
achieved with exclusion of these participants.
Other limitations of our study include a retro-
spective design, small sample size, and use of sin-
gle-center data. Additionally, we could not evalu-
ate some patients' pregnancy outcomes, although
they already had first-trimester records, because
they did not give birth at our hospital. Moreover,
recurrent planned cesarean deliveries in patients
with a history of cesarean or uterine surgery were
not excluded when examining the participants'
delivery methods. These issues create a limitation
in considering delivery method specific to current
pregnancies.

Conclusion

Combined test serum markers in the first tri-
mester were not affected by TSH levels. A nega-
tive correlation found between free B-hCG and
TSH in the 11th week of gestation suggests that
postponing the time of the combined test for pa-
tients with a history of elevated serum TSH levels
in the first trimester to between the 12th and
13th weeks of gestation may help to reduce false
positives. Additionally, free 8-hCG levels showed
a negative correlation with birth weight. In our

701

study, a high TSH value led to earlier deliveries.
We believe prospective, multicenter studies en-
compassing a large number of patients will be
more influential in predicting these outcomes.
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