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Abstract

Aim: We aimed to evaluate the contributions of the maternal
serum TSH cut-off value of 2.5 mU/L to the development of
maternal and fetal complications.

Materials and Methods: We constructed the study with
pregnancies in their first trimester and planned to do only
observation prospectively. We excluded pregnant women with
systemic disease and any history of thyroid surgery or thyroid
pathology. According to the TSH level, a case group(TSH level
>2.5 mU/L) and a control group (TSH level<2.5 mU/L) were
created through the pregnants with normal Thyroxine (T4)
levels. The cohort group were divided into four subgroups
according to whether they were anti-thyroid peroxidase (anti-
TPO) positive or not. We observed the fetomaternal outcomes
like pregnancy loss, hyperemesis gravidarum, hypertensive
disorders, gestational diabetes, prelabour rupture of
membranes, placental abruption, with routine prenatal visits
until delivery; also delivery style, birth weight, shoulder
dystocia, newborn intensive care needs, and postpartum
hemorrhage were recorded.

Results: The incidence of miscarriage in the subgroup with TSH
>2.5 mU/L and anti-TPO (+) was significantly higher than in
those with TSH <2.5 mU/L and anti-TPO (+) (p<0.05). All groups
had no significant difference in other maternal or
fetal/neonatal complications.

Conclusion: If only the population-based nomograms are
created, we may advise maternal serum TSH level as <2.5
mU/L for first-trimester screening.

Single or multiple pregnancy status, gestational age, and the
presence of thyroid peroxidase antibodies should also be taken
into account when creating these nomograms.
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Oz

Amag: Bu c¢alismada maternal serum TSH diizeylerinin ve anti-
tiroid antikor durumunun maternal/fetal olumsuz sonuglar
Uzerindeki etkisini degerlendirmeyi ve ve birinci trimester cut-
off dlzeyi olarak 2,5 muU/L'nin gerekliligini degerlendirmeyi
amagladik.

Gereg ve Yontemler: Birinci trimesterdeki gebelerde prospektif
gozlemsel kohort c¢alismasi vyapildi. Bilinen diyabet,
hipertansiyon, tiroid cerrahisi veya herhangi bir tiroid hastaligi
Oykiisi olan hastalar dislandi. Tiroksin (T4) diizeyi normal olan
kadinlar baslangi¢ TSH diizeylerine gore vaka grubu (TSH diizeyi
>2,5 mU/L) ve kontrol grubu (TSH dizeyi <2,5 mU/L) olmak
Gzere iki gruba aynldi. Serum anti-tiroid antikor durumu
degerlendirildi ve anti-tiroid peroksidaz (anti-TPO) pozitif olup
olmamasina gore dort alt grup olusturuldu. Gebelik kaybi,
hiperemezis gravidarum, hipertansif bozukluklar, gestasyonel
diyabet, dogum 6ncesi membran riptird, plasenta dekolmani
gibi fetomaternal sonuglari doguma kadar rutin prenatal
ziyaretlerle gozlemlendi; ayrica dogum sekli, dogum agirligi,
omuz distosisi, yenidogan yogun bakim ihtiyaci ve dogum sonu
kanama olup olmadig kaydedildi.

Bulgular: TSH >2,5 mU/L ve anti-TPO (+) olan alt grupta
spontan abortus insidansi;, TSH<2,5 mU/L ve anti-TPO (+)
olanlara gore anlaml olarak yuksekti (p<0,05). Tum gruplarda
diger maternal veya fetal/neonatal komplikasyonlarda anlaml
fark yoktu.

Sonug: Serum TSH dizeyini <2,5 mU/L olarak 6nermek icin
fetls sayisi, gebelik haftasi ve anti-tiroid antikor durumuna
gore  olusturulmus popilasyon tabanli  nomogramlar
gelistirilmesi gerekmektedir.

Anahtar Sozciikler: Anti-tiroid antikorlar; hipotiroidizm; dogum
sonu kanama; gebelik kaybi; TSH referans aralig
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Introduction

As it is known, hypothyroidism is the insufficiency of
thyroid hormones; increased serum TSH levels make the
diagnosis. If the increase in TSH levels is combined with
low serum thyroxine hormone, overt hypothyroidism is
diagnosed; If serum T4 level can be normalized with TSH
increase, subclinical hypothyroidism is diagnosed (1).
However, some changes in thyroid physiology in
pregnancy complicate the diagnosis.

Fetal and maternal thyroid glands increase thyroid
hormone secretion by 40-100% to accomplish the
increased requisition during pregnancy. Thyroid
Stimulating Hormone (TSH) and Human chorionic
gonadotropin (hCG) are glycoproteins with molecular
structures composed of alpha and beta subunits. Only
the beta ones of the subunits are dissimilar despite, the
alpha ones being analog. Due to this structural analogy,
hCG acts as a thyrotropic hormone (2,3). Thus, the
maternal thyroid-stimulating grade is decreased by 80%
of the pregnancies.

The presence of anti-TPO autoantibodies is related to
miscarriages, perinatal mortality, and low for gestational
age (LGA) infants, even though the status of thyroid
hormone is in the normal range(4,5). Hypothyroidism is
related to serious complications, like miscarriage,
hypertensive disorders, placental abruption, postpartum
hemorrhage(PPH), premature rupture of membrane
(PROM), preterm delivery, increased neonatal intensive
care unit (NICU) needs low birth weight, macrosomia,
shoulder dystocia, increased cesarean birth rate,
perinatal morbidity, and mortality (6-9).

Novel investigation and several commission opinions
recommend that the TSH cut-off value should be 2.5
mU/L in the first-trimester thyroid function screening
(10-15). We aimed to evaluate the contributions of the
maternal serum TSH cut-off value of 2.5 mU/L to the
development of maternal and fetal complications.

Materials and Methods

We constructed the study with pregnancies in their first
12 weeks who applied to our hospital from October 2012
to February 2013 and had an average TSH level
according to our hospital reference range (0.35-5.50
muU/L); Furthermore, we planned to do only observation
prospectively and not any treatment according to the
current guidelines at the time. We didn't include in the
study the pregnant diagnosed with overt hypothyroidism
or hyperthyroidism. We excluded pregnant women with
systemic disease and any history of thyroid surgery or
thyroid pathology. According to the TSH level, a case
group(TSH level: 2.5-5,5 mU/L) and a control group (TSH
level:0.35-2.5 mU/L) were created through the
pregnants with normal Thyroxine (T4) levels. Anti-
thyroid peroxidase antibodies (anti-TPO) were also
measured from the same blood samples of these
pregnant women. Subgroups were formed according to
whether they were anti-TPO positive or not. First-
trimester hemoglobin (Hg) and fasting plasma glucose
(FPG) values were also recorded. Afterward, women

were routinely followed up with at least five visits during
pregnancy.

This observational cohort study was carried out after
obtaining approval from the ethics committee of the
Obstetrics and Gynecology Department of Izmir Katip
Celebi University Atatlirk Training and Research Hospital
(number: 2012/70) following the principles outlined in
the Declaration of Helsinki.

Outcome measures

The women were monitored for gestational
hypertension until birth by performing blood pressure
measurements at each visit and in their family health
centers. We defined gestational hypertension (GHT) and
preeclampsia based on two measurements performed at
least 6 hours apart and the absence or presence of
proteinuria if it is detected for the first time after the
20th week of pregnancy.

In the 24th week, a 75-g oral-glucose loading test was
performed on the women, and they were evaluated for
gestational diabetes by measuring blood glucose at 0,
60, and 120min.

3"-trimester hemoglobin values and 6 hours after birth
postpartum hemoglobin values were recorded. Also,
women were asked about their amount of postpartum
hemorrhage by recoding subjective pad account values.
Those with a daily bleeding amount of more than 4-5
pads were recorded as having postpartum bleeding. The
development of hyperemesis gravidarum  was
determined by checking the hospital records and verbal
discussions with the patients.

Birth timing wasn’t interfered with except for pregnant
women with previous cesarean sections. As well as,
when pregnant women without the last cesarean section
complained of pain, amniotic fluid flow, overdue
pregnancy, decreased baby movements, or bleeding,
those who started labor spontaneously gave vaginal
birth. Birth induction was performed in those who didn’t
begin spontaneous labor but had a rupture of the
membrane or post-term pregnancy.

Pregnancies with indications of fetal distress,
cephalopelvic  incompatibility or malpresentation,
preeclampsia, maternal desire/additional maternal

disease, previous uterus operation, placenta previa, or
vasa previa were terminated by cesarean section.
Shoulder dystocia was confirmed and recorded by asking
the doctors, checking patient records, and contacting
each patient by phone after the birth. “Low birth
weight” was described as the weight of the baby being
under 2500 g and as “macrosomia” if more than 4000 g.
We also recorded whether there was a need for
neonatal intensive care in the first week.

Laboratory measurements

TSH measurements were made with the ADVIA Centaur
TSH test. The ADVIA Centaur TPO test was used for anti-
TPO measurements, respectively. The test's reference
range is 0.35-5.50 mU/L for TSH, a cutoff of 60 U/ml was
used for anti-TPO, and there is no specific reference
ranges for pregnant and non-pregnant women.
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Data synthesis and analysis

IBM SPSS Statistics version 20 was used for statistical
analysis. While evaluating the study data, descriptive
statistics (mean, standard deviation, and frequency)
were used. A student's t-test was used for the
parameters that showed a normal distribution between
the two groups. A chi-squared test and risk ratios were
used to compare qualitative data. In addition, the
Mantel-Haenszel test was used to test the homogeneity
of ORs between groups. Binary logistic regression was
applied to estimate pregnancy loss with some risk
factors. Results were evaluated with 95% confidence
intervals, and significance was set at p <0.05. confidence
intervals and significance were set at p <0.05.

Results

Basic features included in the study

The average age of pregnant women was 27 years. The
mean gestational age at which serum TFT samples were
taken was 8.26 weeks, and approximately 37.91% were
nulliparous. The average TSH value was 2.24 + 1.19
ulu/ml (0.35-5.34 ulU/ml). Anti-TPO was positive (+) in
25 (24%) patients in the case group and 5 (4.6%) in the
control group.

The maternal and fetal outcomes are summarized in
table 1 and 2

Outcomes of the first trimester

Pregnancy loss:

Except for one 19-week pregnancy loss, all other
pregnancy losses occurred in the first trimester.

When we evaluated 23 cases of miscarriage according to
the anti-TPO subgroups, the incidence of pregnancy loss
in the subgroup with TSH>2.5 mU/L and anti-TPO(+)was
significantly higher than in the subgroup with TSH <2.5
mU/L and anti-TPO(+)(24% vs. 0%) (p <0.05)
Hyperemesis gravidarum

The incidences of hyperemesis are similar in the case
and control groups (33.3% vs. 35%) [OR: 1.07 95% ClI
(0.6-1.8)]. Also, the subgroups are very close to each
other, and there is no statistically significant difference.
Maternal outcomes

Hypertensive disorders in pregnancy

While the percentage of GHT was 2% in the control
group, it was 1.1% in the case group, and preeclampsia
was found to be 3% and 3.4%, respectively. There was
no statistically significant difference between the groups
or subgroups.

Gestational diabetes

There wasn't statistically significant in the case and
control group (6.8% vs. 7%) [OR: 0.97% 95 CI (0.3-3.0)].
Also, antibody positivity didn’t seem to increase the risk.
Prelabor rupture of membranes (PROM)

While PROM was seen in 27 cases, all instances were
term except for one preterm PROM. Having TSH>2.5
muU/L in the first trimester doesn’t seem to pose any risk
for PROM.

When the PROM was evaluated based on subgroups, the
incidence was 15.8% (n = 15) in the subgroup with TSH
<2.5 mU/L anti-TPO (-), whereas there was no PROM in
the anti-TPO (+) subgroup. While the incidence was
11.8% (n = 8) in the TSH> 2.5 mU/L anti-TPO (-)

subgroup, it was 20% (n = 4) in the anti-TPO (+)
subgroup. Although there was no statistical difference
between groups and subgroups, antibody positivity
appears to increase the incidence of PROM in the group
with TSH>2.5.

Placental abruption

No one had a placental abruption.

Delivery style

There wasn't any increased risk in the CS ratio when TSH
> 2.5 mU/L or anti-TPO positivity.

Postpartum hemorrhage(PPH)

PPH was evaluated in 188 births. Although there is an
increased risk in the case group (27.3% vs. 19%), i was
not statistically significant [OR: 1.59 95% Cl (0.80-3.17)].
Anti-TPO positivity increased the risk in the case group
(42.1% vs. 22.1%), although this difference was not
statistically significant.

Fetal/Neonatal outcomes

Birth weight

We didn't observe that either an increase in TSH or anti-
TPO positivity harmed newborn birth weight.

Shoulder dystocia

Shoulder dystocia was detected in 3/76 (3.9%) cases
during birth. There wasn't a statistically significant
difference between the case and control groups (0% vs.
7.3% ) or between subgroups.
Newborn intensive care needs:
There wasn't a statistically
between case-control groups
subgroups.

Preterm birth rate

There isn't any statistically significant between the case
and control groups (6.8% vs. 8%). When increased TSH >
2.5 mU/L and anti-TPO positivity was found together,
there was a partial increase in risk in terms of preterm
birth (8%vs 5.2%), but there was no statistically
significant difference.

Stillbirth

There wasn't any stillbirth

difference
13%) or

significant
(10.2% vs.

Discussion

In our study, the anti-TPO positivity rate was found to
be 4.62% in the group with TSH <2.5 mU/L, which was
accepted as euthyroid. This is similar to the results of
Negro et al. (16). The ATA reported that 10-20% of all
ongoing first-trimester pregnancies are thyroid-antibody
positive and euthyroid (17). Lazarus et al. reported that
positivity for TPO antibodies was present in 10% of 14
weeks of pregnancies (18). In our study, the positivity
rate of TPO antibodies was found to be 14.2%. The
reason for our antibody-positivity rate being moderately
high may be the fact that half of the pregnant women
consisted of cases with TSH>2.5 mU/L.

Miscarriage: Hypothyroidism has been related to raised
abortion rate (19). In our study, 23 (10.9%) of 211
pregnancies resulted in abortion. Although there was an
increased risk in the group with TSH>2.5 mU/L(14.6% vs.
7.4%), it wasn't statistically significant [OR: 2.13% 95 ClI
(0.86, 5.2)]. Similarly, in a study by Baker et al., although
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the risk of abortion tended to rise with the increase in
TSH level, it was not statistically significant (20).

Negro et al. compared pregnant women with TSH 2.5-5.0
mU/L and anti-TPO(-) and with TSH <2.5 mU/L mU/L,;

Table 1: Comparison of the perinatal outcomes between Control and Study groups.

the incidence of miscarriage was found to be higher in
the first group (6.1% vs. 3.6%).(21). Similarly, increased

rates

(Each column proportions do not differ significantly from each other at the .05 level)

Control group Study group Odds ratio
TSH<2.5 mU/L TSH>2.5 mU/L
(n =108) (n=102)
Pregnancy loss 7.4% (n=8) 14.6%(n=15) OR: 2.13% 95 ClI
(0.86, 5.2)
Hyperemesis gravidarum 33.3%(n=36) 35% ( n=36) OR: 1.07 95% CI
(0.6-1.8)

Hypertensive disorders in pregnancy
e GHT
e preeclampsia

2%(n=2)
3,0%(n=3)

1.1%( n=1)
3,4%(n=3)

Gestational diabetes 7% (n=7) 6,8% (n=6) OR: 0.97% 95 ClI
(0.3-3.0)

Prelabor rupture of membranes (PROM): 15 (15%) 12 (13.5%) OR: 0.88, 95% CI
(0.38-2.00).

Placental abruption 0% (n=0) 0% (n=0)

preterm birth 8%(n =8) 6.8%(n = 6) OR: 0.77, 95% CI

(0.25-2.31)

Delivery style
e cesarean section(CS)
e vaginal delivery(VD)
e Pregnancy loss

56,5% (n=61)
36.1% (n=39)

49.5% (n=51)
35.9% (n=37)

Delivery style (reassessed (CS) indications)

e cesarean section(CS) 43,5% (n=30) 31,5% (n=17) OR: 0.77, 95% CI
e vaginal delivery(VD) 56,5% (n=39) 68,5% (n=37) (0.25-2.31)
Birth weight
e low birth weight (LBW) 4% (n=4), 2.3% (n=2)
e normal birth weight 88% (n=88) 96.6% (n=85)
® macrosomic 8% (n =8) 1.1% (n=1)
Shoulder dystocia 7,3% (n=3) 0% (n=0) OR: 0.4, 95% Cl
(0.31-0.51)
Newborn intensive care needs 13% (n=13) 10.2% (n=9) OR: 0.4, 95% Cl
(0.31-0.51)

Postpartum hemorrhage(PPH):

19% (n=19)

27.3% (n=24)

OR: 1.59, 95%
(0.80-3.17)

cl

were observed in our study, (11.5% vs. 7.8%). The
miscarriage rate is higher in pregnancies accompanied
by chronic autoimmune thyroiditis (22). Similarly, in our
study, regardless of TSH level, anti-TPO(+) pregnant
women were found to have higher abortion incidence
(20% vs. 9.4%). It is stated in a meta-analysis that; the
thyroid autoantibodies' existence, even if normal thyroid
hormone status increased the risk of spontaneous
abortion by 2-3 times compared to women without
antibodies (23,24).

A meta-analysis of 4 observational studies examined
1098 women with in vitro fertilization(IVF); the risk of

abortion was found to be two times higher in anti-
TPO(+) euthyroid patients than in anti-TPO(-) patients
(RR 1.99, 95% ClI 1.42-2.78) (25). Temur et al. didn't find
a statistically significant difference in terms of abortion
between pregnancies with thyroid disease and euthyroid
cases in their study(26). In our study, although we
detected an increased risk of miscarriage for pregnancies
with a high TSH level and anti-TPO positivity, this
difference was not statistically significant. However,
meaningful results might be obtained if the number of
samples was increased.
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In a prospective study, 115 anti-TPO(+) women were Whereas thyroid autoantibody-positive women have a
randomized (half were treated with T4, and the other risk of abortion of 13-22%, autoantibody-negative
half were untreated), and they were all compared to 869 euthyroid women have a risk of 3.3-8.4% (28). In our
anti-TPO(-) women. Miscarriage incidence were 3.5% in study, similar rates were found respectively (20-24% vs.
the anti-TPO(+) treated group, 2.4% in anti-TPO(-) group, 7.8%).

and 13.8% in the anti-TPO(+) untreated group (27).

Table 2-Comparison of the perinatal outcomes between subgroups.

Control group Study group
(n=108) (n=102)
Anti Anti Anti Anti P Value
TPO(-) TPO(+) TPO(-) TPO(+)
n=103 (n=5) (n=77) (n=25)
Pregnancy loss 7.8% (n=8) 0% 11.7% 24% p <0.05
(n=0) (n=9) (n=6)
Hyperemesis gravidarum 33,0% 40,0% 35,1% 36,0% p >0.05
(n=34) (n=2) (n=27) (n=9)
Ongoing pregnancy N=95 N=5 N=68 N=19
Hypertensive disorders 2,1% 0,0% 1,5% 0,0%
e GHT (n=2) (n=0) (n=1) (n=0) p >0.05
e preeclampsia 3,2% 0,0% 4,4% 0,0% p >0.05
(n=3) (n=0) (n=3) (n=0)
Gestational diabetes 7,4% 0,0% 8,8% 0,0% p >0.05
(n=7) (n=0) (n=6) (n=0)
Prelabor rupture of membranes (PROM): 15,8% 0,0% 11,8% 20,0% p >0.05
(n=15) (n=0) (n=8) (n=4)
Placental abruption 0% 0% 0% 0% p >0.05
(n=0) (n=0) (n=0) (n=0)
Preterm birth 7,8% 0,0% 5,2% 8,0% p >0.05
(n=8) (n=0) (n=4) (n=2)
Delivery style
° cesarean section(CS) 55,3% 80,0% 50,6% 44,0% p >0.05
(n=57) (n=4) (n=39) (n=11)
. vaginal delivery(VD) 36,9% 20,0% 37,7% 32,0% p >0.05
(n=38) (n=1) (n=29) (n=18)
° Pregnancy loss 7,8% 0,0% 11,7% 24% p >0.05
(n=8) (n=0) (n=9) (n=6)
Birth weight
e low birth weight (LBW) 4,2% 0,0% 2,9% 0,0% p >0.05
(n=4) (n=0) (n=2) (n=0)
e normal birth weight 88,4% 80,0% 95,6% 100,0 p >0.05
(n=84) (n=4) (n=65) (n=19)
e macrosomic 7,4% 20,0% 1,5% 0,0% p >0.05
(n=7) (n=1) (n=1) (n=0)
Shoulder dystocia 7,7% 0,0% 0,0% 0,0% p >0.05
(n=3) (n=0) (n=0 (n=0)
Newborn intensive care needs 12,6% 20,0% 11,8% 5,3% p >0.05
(n=12) (n=1) (n=8) (n=1)
Postpartum hemorrhage(PPH): 20,0% 0,0% 22,1% 42,1% p >0.05
(n=19) (n=0) (n=15) (n=28)
Interestingly, in our study, regardless of TSH levels, when evaluated, 63.6% (n = 23) of all abortions were in the
pregnancy loss and smoking relationships were non-smoking group, while 36.4% were in the smoking
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group. This difference was statistically significant (P
<0.05). Negro et al. evaluated the relationship between
pregnancy loss risk and TSH levels, and the smoking rate
was higher in groups without pregnancy loss (21). From
this point of view, smoking seems to be a protective
factor.

On the other hand, in our study, 8.3% of non-smoker
pregnant women had abortions, while 20.5% of smokers
had abortions. Non-smokers were likelier to have no
pregnancy loss [OR: 1,3 95% Cl (0.94-1.8)]. Smoking’s
effects are widely accepted information, and it is
conversant as a risk factor for abortion in the existence
of thyroid autoantibodies. In abortion mechanisms
related to autoimmunity, smoking may suppress
immunity and prevent some of these abortions. The
relationship should be clarified by doing more detailed
studies on this subject.

Hyperemesis gravidarum: Akdemir et al. evaluated
thyroid dysfunctions in hyperemesis gravidarum and
found significantly lower TSH values in the hyperemesis
group (29). Our study didn't support this.

Panesar et al. found that anti-TPO levels were higher in
pregnant women with hyperemesis gravidarum (30).
Similarly, in our study, anti-TPO positivity was higher in
pregnant women who developed hyperemesis than in
non-hyperemesis patients (15.3% vs.13.8%), but
statistical significance wasn’t obtained. Fell et al.
evaluated the risk factors of hyperemesis (31), and
smoking was reported to decrease the risk of
hyperemesis. Still, in our study, hyperemesis was
observed at a higher rate in the smoker group, but the
result wasn't statistically significant (38.5% vs. 33.1%).
Postpartum hemorrhage: PPH was detected in 22.22%
(4/18 ) diagnosed with hypothyroidism in a study of 633
women by Bostanci et al. (32). A similar rate of 27.3%
was found in our case group. Leung et al. found zero PPH
cases in the subclinical hypothyroid group (33).

It is anticipated that complications of hypothyroidism
may be more moderate in subclinical hypothyroidism.
There are many studies on this subject. In the FASTER
study, Cleary-Goldman et al. didn't find a consistent
result in the pattern of their undesirable consequences
with maternal subclinical hypothyroidism, and subclinical
hypothyroidism wasn't related to a rise in complications,
like preterm labor, preterm delivery, abortion, and EMR
(34). On the other hand, Casey et al. found subclinical
hypothyroidism in 2.3% of 17,298 women screened
before the first half of pregnancies. They also found that
the rates of preterm delivery, ablation placenta, and
NICU needs were higher than the control group (35). In
our study, if we accept pregnant women as having
subclinical hypothyroidism with TSH> 2.5 mU/L, the
incidence of abortion, PPH, and PROM appears to be
increased in the subclinical hypothyroid group.

There are different opinions on the reference ranges
that should be used to diagnose subclinical
hypothyroidism; Soldin et al. said that “to define
aberrancies in thyroid hormone levels for the pregnancy
process, it was stated that it is necessary to define

reference intervals specific to each trimester, and these
reference intervals will be different in iodine-insufficient
populations" (22).

The ATA stated that “trimester-specific reference
intervals should be used for TSH due to changes in
thyroid physiology during pregnancy” in both the 2011
and 2017 guidelines (36,37). Pearce et al. said that the
TPO-Ab status of pregnant women should be revised
when creating trimester-specific reference intervals
since increased TPO-Ab is related to rised TSH and low
T4 levels. (38). Mandel et al. emphasized the need for
more longitudinal studies on TSH levels during
pregnancy without evidence of autoimmune thyroid
diseases in areas of adequate iodine to improve
trimester-specific TSH reference intervals (39).

Soldin et al. reported that the stimulative impact of hCG
on the thyroid tissue during normal pregnancy at the
end of the first trimester induces partial TSH suppression
and falls below the non-pregnant reference range (mean
0.89 mU/L ) (40). They also stated that the trimester-
specific TSH concentrations significantly differed
between the first and third trimesters (all P < 0.05). But
between the second and third trimesters, 1t wasn't
significantly different from each other (all P> 0.25) (40-
42).

The reference range for TSH in the population without
autoimmune antibody and iodine sufficiency was found
using immune assays as 0.24-2.99 muU/L for the first
trimester, 0.46—2.95 mU/L for the second trimester, and
0.43-2.78 mU/L for the third trimester (22).

Dashe et al. calculated the average reference interval for
TSH and stated that TSH was significantly decreased
during the first trimester, and this reduce was higher in
twin pregnancies (P <0.001). They set an upper limit of
approximately 4.0 MoM for single pregnancies in the
first trimester and 3.5 MoM for twins (43). First-
trimester-specific reference ranges were presented in
several studies (43-46).

Some of the complications in our anti-TPO+ group may
haven't occurred due to the low number of cases in
these subgroups. When we started this study, a guide
published by the ATA in 2011 discussed the question of
the first-trimester TSH interval in pregnant women for
TSH (36). For the population with average iodine intake,
the specified trimester-specific reference range should
be applied (LEVEL-B). If the trimester-specific reference
range for TSH isn't available in the laboratory, for the
1st, second and third trimesters, it should be
respectively 0.1-2.5 mU/L; 0.2-3.0 mU/L; 0.3-3.0 mU/L
be used as a reference range at LEVEL I. After that, the
ATA published a new guideline in 2017 and said that
"more recent studies on pregnant women in Asia, India,
and the Netherlands have demonstrated only a modest
reduction in the upper reference limit". They revised
their recommendation as follows: " the panel
recommends using the following trimester-specific
ranges and cutoffs when local assessments are
unavailable. In the first trimester, the lower reference
range of TSH can be reduced by approximately 0.4 mU/L,
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while the upper reference range is reduced by
approximately 0.5 mU/L. For the typical patient in early
pregnancy, this corresponds to a TSH upper reference
limit of 4.0 mU/L" (37).

The degree of the decreasing shift in the TSH reference
range for pregnancy is changing in different racial and
ethnic groups (37,47). Other studies on diverse groups
suggest a mild decrease in the upper limit of normal TSH
of only 0.5 to 1.0 mU/L (48,49). Finally, the Turkish
Society of Endocrinology and Metabolism recommends
the use of Trimester-specific TSH references during
pregnancy in the "diagnosis and treatment guideline for
thyroid diseases" published in 2020; if this is not
possible, 0.1-2.5 mU/L for the first trimester; 0.2-3.0
mU/L for the second trimester; of 0.3-3.0 mU/L values
for the third trimester were recommended, and these
recommendations are still up-to-date (50).

According to all these studies, TSH values in pregnant
women seem to be lower than in the non-pregnant
population. However, these values may differ from
society to society, especially in areas of iodine
insufficiency, depending on whether the pregnancy is
multiple or not. It is understood that anti-TPO positivity
can change these reference ranges.

It can be interpreted that thyroid function tests depend
on the number of fetuses and gestational weeks. The
person's antibody status determines the community-
specific nomograms, which significantly improve the
detection of the disease. Pregnancy has many effects on
thyroid function, with significant changes in iodine
metabolism and clearance and serum thyroid-binding
protein levels. This effect is more pronounced in areas of
variable iodine deficiency. When confronted with the
demands of pregnancy, the maternal thyroid gland
should have adequate iodine support, be disease-free,
and be capable of responding adequately (19).

In our study, the incidence of pregnancy loss in the
group with TSH>2.5 mU/L and anti-TPO(+)was
statistically significantly higher than in the group with
TSH <2.5 mU/L and anti-TPO(+). High TSH and/or anti-
TPO(+) status appears to have an increased risk among
all groups in terms of pregnancy loss incidence. Although
the group with the highest incidence of developing
PROM was the subgroup with TSH> 2.5 mU/L and anti-
TPO(+), no statistically significant difference was found.
A statistically significant difference might be achieved by
increasing the number of cases in this group.

The incidence of postpartum hemorrhage increases in
groups with both TSH>2.5 mU/L and anti-TPO (+). When
evaluated in general terms, anti-TPO positivity increases
the risks when TSH >2.5 mU/L and complications have a
high incidence. Antibody positivity doesn’t increase the
risks in groups with TSH <2.5 mU/L.

Leading endocrine and thyroid societies such as the
Endocrine Society and the ATA don’t recommend routine
first-trimester TSH screening in non-risky pregnant
women. Although there are articles on routine anti-TPO
screening, the general acceptance is that there is no

need for routine screening in the first trimester of
pregnant women.

It seems that the debate will continue about the issue of
diagnosis and treatment according to trimester-specific
reference intervals in the definition of subclinical
hypothyroidism in TFT, for which routine screening isn’t
recommended.

Because of our study is a prospective cohort study, some
patients were excluded. Although there weren’t many,
this is a limitation. Furthermore, although the number of
pregnant women in our case and control groups is
sufficient in statistical calculations, when we divided
them into subgroups, some complications with low
incidence had a low number of pregnant women in the
subgroups. This may have caused some complications to
be absent in these subgroups or to be sufficient in
number and not show statistically significant results.
Unfortunately, this is another limitation of our study.
Also, since Turkey is a region with a medium-high
deficiency of iodine, there are no reference ranges
determined for the country, so the practice in this
subject is up to the choice of the clinician. Consequently,
to recommend using 0.1-2.5 mU/L mU/L as the first-
trimester reference range in pregnant women, there is a
need for community-specific nomograms that should be
developed by considering the number of fetuses,
gestational weeks, and the antibody status of the
patient.
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