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Abstract

Background Subclinical hypothyroidism (SCH) in pregnancy is associated with adverse foetomaternal outcomes. The litera-
ture is scarce with respect to maternal and perinatal outcomes in women with mild SCH (TSH levels between 2.5—4 mIU/L).
Objectives The primary objective of the study was to compare the pregnancy outcome between SCH and euthyroid women.
The secondary objectives were to find out the proportion of women with SCH having thyroid peroxidase antibodies (TPOADb)
and to see the effect of TPOAD positivity on foetomaternal outcomes.

Materials and methods A total of 178 pregnant women were recruited in the first trimester, and those with TSH between 0.1
and 2.4 mIU/L were considered as euthyroid and 2.5—-4mIU/L were labelled as SCH. Women with SCH underwent testing
for TPOAD. All women were followed until delivery, and foetomaternal outcomes were assessed.

Results Amongst SCH group, there was a significantly higher proportion of overweight and obese women (76/91 (83.51%)
vs 59/87 (68%), p=0.031). The neonatal intensive care unit (NICU) admission was higher with adjusted odds ratio of 3.24
(1.41-7.43) in women with SCH as compared to euthyroid women. Otherwise, there was no difference in foetomaternal
outcomes between the two groups. The proportion of gestational diabetes mellitus, intrauterine growth retardation and still
birth were higher in SCH women with TPOAD as compared to euthyroid. Amongst SCH women, the proportion of induced
labour was lower (aOR:0.27 (0.08-0.93) whereas the proportion of stillbirth and low APGAR scores were higher in TPOAb-
positive women with a statistically significant difference and adjusted odds ratio (aOR:20.18 (1.84-220.83)) and (aOR:4.77
(1.06-21.3)), respectively, when compared to TPOAb-negative women.

Conclusion There appears to be no difference in pregnancy outcomes between women with SCH and euthyroid women except
higher NICU admission in SCH group. Future multi-centre large prospective studies are required to understand better about
the pregnancy outcomes in these women.
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What does this study adds to the clinical work

1. Pregnancy outcome between subclinical hypothy-
roidism (TSH 2.5-4mIU/L) and euthyroid women is
still a matter of debate which requires large multi-
centric studies in the Indian population to evaluate
the difference better.

2. If there is no difference in pregnancy outcome
between the two groups, then there will be no need
for TPOAD testing among SCH (TSH 2.5—4ImU/L

D4 R. Priyanka ) and the upper limit of normal range of TSH can
priyankarajandran00187 @gmail.com be safely increased to 4mIU/L for the Indian popu-
. lation.
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Introduction

Subclinical hypothyroidism (SCH) is characterised by high
serum thyrotropin (TSH) with normal thyroxine (T4) level.
In pregnancy, the prevalence of SCH ranges from 7.48% to
12.04% in India and from 1.50% to 19.60% worldwide [1,
2]. Many factors like ethnicity, presence of environmental
goitrogens, nutrition status including iodine intake, genetic
susceptibility and diagnostic threshold of TSH can explain
such wide variation in the prevalence of SCH in different
population [2]. The new 2017 American Thyroid Associa-
tion (ATA) guideline promotes the use of population-based
reference ranges of TSH during pregnancy. However, if these
reference ranges are not available, then serum TSH level of
4 mIU/L as the upper limit of normal range should be used
for the first trimester, which is higher than the 2.5 mIU/L
cutoff based on 2011 ATA guidelines [3, 4]. The levothy-
roxine (LT4) therapy is recommended for SCH women with
a TSH greater than 4 mIU/L in first trimester according to
2017 ATA guideline. In addition, LT4 therapy may be con-
sidered for thyroid peroxidase antibody (TPOAD)-positive
women with TSH between 2.5 mIU/L and 4 mIU/L, and
treatment is not required if they are TPOAb negative. The
latter are, however, weak recommendations based on low-to-
moderate-quality evidence. The relationship between TSH
and free T4 (FT4) was analysed amongst 46,262 pregnant
women [5]. FT4 was relatively constant when serum TSH
levels were between 0.5 and 4 mIU/L. However, FT4 levels
began to decrease significantly when TSH levels were above
4 mIU/L. This finding suggests that the benefits of LT4 sup-
plementation may not be obvious for pregnant women when
the diagnostic cutoff of TSH is less than 4.0mIU/L, e.g. 2.5
mlU/L to 4 mIU/L.

Few studies [6-9] showed that SCH (TSH between 2.5-4
mlU/L) was associated with several obstetric complications,
including miscarriage, gestational hypertension(HTN), pre-
eclampsia, placental abruption, gestational diabetes melli-
tus (GDM), intrauterine growth restriction (IUGR), preterm
birth and low birth weight (LBW), whereas others [10-13]
did not reveal it in comparison to euthyroid (TSH between
0.1-2.4 mIU/L) mothers. These conflicting results might be
due to variability in timing of TSH measurements, assess-
ment of TPOAD status and presence of other confounding
factors in different studies [14]. The adjusted odds of adverse
pregnancy outcomes were lower in treated women than in
untreated women if their pre-treatment TSH concentration
was 4.1-10 mIU/L, but not if it was 2.5-4.0 mIU/L [15-18].
Rather, LT4 therapy increases the risk of poor pregnancy
outcomes like preterm delivery, GDM, gestational HTN
and preeclampsia in SCH women with TSH between 2.5
and 4.0 mIU/L [19]. However, when a meta-analysis was
performed using a TSH diagnostic cutoff of 4.0 mIU/L,
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pregnant patients with SCH had higher risk of hypertensive
disorders of pregnancy both above and below this threshold
compared with euthyroid pregnant women [20]. In addi-
tion, the presence of TPOAb also affects the foetomaternal
outcomes like GDM and decreased foetal growth in SCH
mothers as shown in meta-analysis by Derakshan et al. [21]
and Kent et al. [22]

Moreover, there is a paucity of data in the Indian popula-
tion [16]. And there is still insufficient evidence in the cur-
rent literature whether the 2017 ATA guidelines are appli-
cable to Indian pregnant women. With the goal of validating
the current ATA guidelines amongst Indian subjects, this
study was performed with the aim of comparing the preg-
nancy outcomes between SCH with and without TPOAb and
euthyroid women.

Materials and methods

This prospective cohort study was carried out in the depart-
ment of obstetrics and gynaecology of a tertiary care centre
in India from January 2020 to September 2021. The study
protocol was registered with Clinical Trial Registry of India
[Trial REF/2020/09/036436] after getting approval from the
ethics committee of the institute [JIP/IEC/2019/441]. The
primary objective of the study was to compare the pregnancy
outcome between SCH and euthyroid women. The second-
ary objectives were to find out the proportion of women with
SCH having TPOADb, and to see the effect of TPOAD positiv-
ity on foetomaternal outcomes. Pregnant women with TSH
levels between 2.5 and 4 mIU/L were labelled as SCH, and
subjects with TSH levels between 0.1 and 2.4 mIU/L were
considered as euthyroid. All of them had normal gestational
age-adjusted serum total T4 level [4]. Sample size was cal-
culated using Open Epi software version 3.1 by considering
the expected proportion of miscarriage [23] of 2.2% amongst
euthyroid and 15.2% amongst women with SCH with 95%
CI and power of 80%. The total sample size was estimated
to be 178.

Pregnant women attending antenatal outpatient depart-
ment or admitted in antenatal ward of the institute fulfilling
the following inclusion and exclusion criteria were selected.
The inclusion criteria were pregnant (< 14 weeks of gesta-
tion) women aged > 18 years with serum thyroid stimulating
hormone (TSH) levels between 0.1 and 4 mIU/L. Women
with history of thyroid disorder, taking medications for
hypo/hyperthyroidism, overt diabetes mellitus, chronic
hypertension, recurrent pregnancy loss and conception by
assisted reproductive technology were excluded from the
study. Women diagnosed as SCH based on TSH levels were
not treated with antithyroid drugs in the study, and if found
to be on treatment with antithyroid drugs during the course
of study, they were excluded. Written informed consent was
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obtained from all the study subjects before recruitment.
Detailed history pertaining to demographic factors, obstetric
history (present and past pregnancy details including history
of infertility and treatment received), menstrual, personal
and family history were noted in a predesigned proforma.
Gestational age was calculated as per last menstrual period
or early dating ultrasonographic scan depending on the reli-
ability. General physical examination including pallor, goi-
tre, pulse rate and blood pressure were noted. Height and
weight of the study subjects were also recorded. Body mass
index (BMI) was calculated by dividing the pre-pregnancy
weight in kilograms by the height in meters squared. BMI
between 18.5 and 22.9 kg/m® was considered as normal, 23
and 24.9 kg/m? as overweight, and > 25 kg/m? as obesity
according to Asian Indian guidelines [24]. All the subjects
were followed up till delivery, and the foetomaternal out-
comes were noted.

Hypertensive disorders of pregnancy include preec-
lampsia and gestational HTN. Gestational HTN is a con-
dition with a blood pressure of more than 140/90 mm Hg
in two occasions 4 h apart with or without proteinuria
after 20 weeks of gestation in a previously normotensive
women. Pre-eclampsia includes gestational HTN with
proteinuria or in the absence of proteinuria a new onset
thrombocytopenia, renal insufficiency, impaired liver func-
tion, pulmonary oedema or headache. GDM is a condition
with carbohydrate intolerance with recognition or onset
during pregnancy. Miscarriage is defined as expulsion of
products of conception before the period of viability. Oli-
gohydramnios is the condition where the amniotic fluid
index is less than 5 cm in a term pregnancy. Intrauterine
growth restriction(IUGR) is defined as failure of foetus
to achieve its genetic growth potential. Premature rupture
of membrane (PROM) is a condition where the amniotic
membranes rupture before the onset of labour. Labour
onset can be spontaneous or induced. Induction of labour
is defined as initiation of uterine contractions after the
period of viability prior to spontaneous onset of labour.
Preterm labour is defined as onset of uterine contractions
before 37 completed weeks but may not always end up
with the delivery of the baby. Preterm delivery includes
those pregnancies with delivery before 37 completed
weeks of gestation. Instrumental delivery includes all the
deliveries where either forceps or ventouse was used to
deliver the foetal head. Caesarean section is delivery of
the foetus after the period of viability through abdominal
and uterine incisions.

After delivery, the neonatal birth weight, head
circumference(HC) and APGAR scores (1 and 5 min)
were recorded, and low APGAR score was defined as < 7.
Neonatal resuscitation and decision for neonatal inten-
sive care unit (NICU) admission were taken by the neo-
natologist. We categorized our babies as less than 2.5 kg,

1.5 kg and 1 kg as low birth weight(LBW), very low birth
weight (VLBW) and extremely low birth weight (ELBW),
respectively. Stillbirth is defined as death foetus beyond
28 weeks of gestation. Respiratory distress syndrome
(RDS) is a condition that develops due to pulmonary
immaturity and surfactant deficiency. Neonatal sepsis is
a clinical syndrome of systemic illness with bacteremia in
the first 28 days of life. Congenital anomalies are struc-
tural defects that are present at birth. Low HC was defined
as HC <32 cm [25].

The thyroid function test (TFT) that includes serum
TSH and total thyroxine (T4) and TPOAb were done in
duplication in endocrinology laboratory of the institute.
Five ml. of venous blood was drawn from ante-cubital
vein of the subjects, and was processed by the chemilumi-
nescent assay system (ADVIA Centaur XP Immunoassay
System, Siemens Healthcare Global, USA) in accordance
with the manufacturer’s instructions. The total coefficient
of variation of TSH and total T4 assay was 3.17% and
5.55%, respectively. The cutoff to indicate positivity for
TPOAb was 60 U/mL, which was estimated only in preg-
nant women with SCH.

Continuous variables were represented as mean + SD
or median with inter-quartile range (IQR), depending on
the variable’s distribution. The normality of the data was
assessed using appropriate tests. Categorical variables were
expressed as a percentage and were analysed using Chi-
squared or Fisher’s test. Independent Student’s ¢ test and
Mann—-Whitney U test were done to compare the continu-
ous variables based on the normality. Both unadjusted and
maternal BMI-adjusted odds ratio (aOR) with 95% confi-
dence intervals (95% Cls) for foetomaternal outcomes were
calculated. P value <0.05 was taken as statistically signifi-
cant. The data were analysed using STATA 14.0.

Results

The study included a total of 87 euthyroid and 91 SCH
pregnant women as shown in Fig. 1. The mean age of the
study participants was 25.91 years, and 60% of the study
population were primigravida. SCH women had higher BMI
compared to euthyroid subjects (27 +5.2 vs. 25 +4.5 kg/m?,
P=0.01) as shown in Table 1. Only 14% SCH women had
normal BMI in comparison to 30% amongst euthyroid ante-
natal mothers (P=0.03). Only 14 (15.38%) pregnant women
with SCH had positive TPOAb.

Table 2 shows the comparison of maternal outcomes
between pregnant women with SCH and euthyroid moth-
ers. There was no overall difference in maternal outcomes
between euthyroid and SCH women. The need for induced
labour was twice more common amongst pregnant mothers
with TPOAb—ve SCH compared to euthyroid subjects as
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shown in Table 3. However, TPOAb-positive SCH women
have higher risk of both GDM (aOR: 3.92 (1.17-13.08))
and IUGR (aOR: 4.79 (1.48-15.56)) compared to euthyroid
mothers as shown in Table 4.

Table 5 shows the comparison of perinatal outcomes
between pregnant women with SCH and euthyroid mothers.
NICU admission was more in women with SCH as compared
to euthyroid mothers with aOR of 3.24 (1.41-7.43). Similar
result was also found amongst TPOAb-ve SCH mothers as
shown in Table 6. Out of 21 neonates with LBW in euthyroid
group, 3 and 4 babies were VLBW and ELBW, respectively.
Similarly, out of 24 neonates with LBW in SCH group, 3 and
2 babies were VLBW and ELBW, respectively. No neonate
had birth weight >4 kg in our study. There were two still-
births in the euthyroid group out of which one foetus had
anencephaly and the other foetus was born to a GDM mother.
There were four stillbirths in SCH group; the cause being
RDS, birth asphyxia, meconium aspiration syndrome and
the other one was unknown in whom the mother had GDM.
Six and five neonates had congenital anomalies in euthyroid

Table 1 Baseline parameters in pregnant women with subclinical
hypothyroidism as compared to euthyroid women

Parameter Euthyroid (N=87) SCH (N=91) P value
Age

Mean (SD) 26 (4.3) 26 (4.2) 0.65
Age (years)

<20 7 (8.05%) 7 (7.69%) 0.90

21-34 76 (87.3%) 81 (89%)

>35 4(4.6%) 3(3.3%)
Primigravida
BMI (kg/m?) 51 (58.6%) 55(60.4%) 0.80
Mean (SD) 25 (4.5) 27(5.2) 0.01
BMI (kg/m?)

<184 2 (2.3%) 2 (2.2%) 0.03

18.5-22.9 26 (29.8%) 13 (14.2%)

23-24.9 19 (21.8%) 13 (14.2%)

25-29.9 24 (27.5%) 40 (43.9%)

>30 16 (18.3%) 23 (25.2%)

Fig. 1 Flowchart of patient
recruitment

[ Pregnant women attending antenatal OPD / ward who fulfilled the criteria were included ’

i

‘ Detailed history & physical examination findings were noted . Gestational age was

calculated . ‘

l

‘ Investigations namely (Thyroid stimulating hormone) TSH and total T4 were

noted. ’

|

Stratified into 2 groups ’

Y

EUTHYROID (n = 87)
TSH: 0.1 —2.4 mIU/L

SCH (n=91)
TSH : 2.4 -4 mIU/L

[TPOAbtesting }

} |

{ Fetomaternal outcomes were followed up ]
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Table 2 Maternal outcomes in subjects with subclinical hypothyroidism as compared to euthyroid women after adjusting for BMI
Parameter Euthyroid (N=287) Subclinical hypothy- Unadjusted odds P value Adjusted odds ratio P value

n (%) roid (N=91) ratio (95% CI) (95% CI)

n (%)

HTN disorders 09 (10.3) 17 (18.7) 1.99(0.83-4.74) 0.120 1.87 (0.77-4.52) 0.164
GDM 14 (16.1) 21 (23.1) 1.56 (0.74-3.32) 0.243 1.47 (0.68-3.18) 0.323
Miscarriage 05 (5.8) 03 (3.3) 0.56 (0.13-2.41) 0.436 0.54 (0.12-2.44) 0.422
Oligohydramnios 34 (39.1) 48 (52.8) 1.74 (0.96-3.16) 0.068 1.69 (0.92-3.12) 0.087
IUGR 19 (21.8) 28 (30.8) 1.59 (0.81-3.13) 0.178 1.73 (0.87-3.49) 0.120
PROM 44 (50.6) 40 (43.9) 0.75 (0.41-1.35) 0.338 0.70 (0.38-1.29) 0.256
Preterm labour 15 (17.7) 11 (12.4) 0.66 (0.28-1.53) 0.330 0.67 (0.28-1.58) 0.357
Placental abruption 03 (3.5) 01 (1.1) 0.31 (0.03-3.05) 0.316 0.39 (0.04-3.85) 0.419
Preterm delivery 13 (15.1) 11 (12.4) 0.77 (0.32-1.83) 0.557 0.77 (0.32-1.88) 0.574
Induced labour 38 (43.7) 55 (60.4) 1.77 (0.94-3.33) 0.074 1.64 (0.86-3.13) 0.136
SVD 49 (56.3) 57 (62.6)
Instrumental delivery 10 (11.5) 12 (13.2) 1.03 (0.41-2.59) 0.947 0.82 (0.31-2.13) 0.679
Caesarean section 23 (26.4) 19 21) 0.71 (0.35-1.45) 0.350 0.64 (0.30-1.34) 0.234

Table 3 Maternal outcomes in subjects with subclinical hypothyroidism(thyroid peroxidase antibody negative) as compared to euthyroid women

dence interval)

(95% confidence
interval)

Unadjusted odds ratio (95% confi- Adjusted odds ratio

Parameter Euthyroid (N=87) SCH with TPOAb—ve
n (%) (N=TT)
n (%)
HTN disorders 09 (10.3) 15 (19.5)
GDM 14 (16.1) 15 (19.5)
Miscarriage 05 (5.8) 03 (3.9)
Oligohydramnios 34 (39.1) 41 (53.3)
IUGR 19 (21.8) 20 (25.9)
PROM 44 (50.6) 31 (40.3)
Preterm labour 15(17.7) 09 (11.7)
Placental abruption 03 (3.5) 01 (1.3)
Preterm delivery 13 (15.1) 09 (11.7)
Induced labour 38 (43.7) 50 (64.9)
SVD 49 (56.3) 48 (62.3)
Instrumental delivery 10 (11.5) 10 (13)
Caesarean section 23 (26.4) 16 (20.7)

2.09 (0.86-5.11)
1.26 (0.56-2.82)
0.67 (0.15-2.88)
1.77 (0.95-3.30)
1.25 (0.61-2.58)
0.64 (0.35-1.19)
0.64 (0.26-1.55)
0.37 (0.04-3.62)
0.74 (0.30-1.85)
2.27 (1.16-4.46)

1.12 (0.44-2.89)
0.71 (0.33-1.51)

2.06 (0.83-5.11)
1.10 (0.48-2.54)
0.64 (0.14-2.98)
1.68 (0.89-3.19)
1.29 (0.61-2.72)
0.57 (0.30-1.10)
0.64 (0.25-1.61)
0.48 (0.05-4.82)
0.73 (0.28-1.89)
2.07 (1.03-4.17)

0.90 (0.34-2.42)
0.62 (0.28-1.35)

and SCH women, respectively. The congenital anomalies
present in euthyroid group were cloacal dystrophy, lateral
ventricle dilatation, cleft lip and palate, anencephaly, foetal
intraabdominal cystic lesion, and hypospadias. Similarly, the
congenital anomalies present in SCH group were autosomal
recessive polycystic kidney disease, bilateral hydrouretero-
nephrosis, foetal right lung cystic lesion, choroid plexus cyst
and congenital diaphragmatic hernia. The proportion of still
birth (aOR:12.01 (1.74-82.64)) was higher in SCH women
with TPOAD as compared to euthyroid women as shown in
Table 7.

Table 8 compares the maternal outcomes amongst SCH
TPOADb-positive with SCH TPOAb-negative women which

shows no statistically significant difference except in terms
of induced labour where the induction rates were lower in
TPOAbD-positive women and this difference was statisti-
cally significant (aOR:0.27 (0.08-0.93)).Comparing the
perinatal outcomes amongst SCH women with TPOAb
positive and TPOADb negative, the proportion of stillbirth
and low APGAR scores were higher in TPOAb-positive
women with a statistically significant difference (aOR:20.18
(1.84-220.83)) and (aOR:4.77 (1.06-21.3)), respectively.
There was no statistically significant difference in the other
perinatal outcome between the two groups as elicited in
Table 9.
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Table 4 Maternal outcomes in subjects with subclinical hypothyroidism(thyroid peroxidase antibody positive) as compared to euthyroid women

Parameter Euthyroid (N=287) SCH with TPOAb+ve  Unadjusted odds ratio (95% Adjusted odds ratio
n (%) (N=14) confidence interval) (95% confidence
n (%) interval)
HTN disorders 09 (10.3) 02 (14.3) 1.44 (0.28-7.51) 1.44 (0.28-7.50)
GDM 14 (16.1) 06 (42.9) 3.91 (1.17-13.02) 3.92 (1.17-13.08)
Miscarriage 05 (5.8) 00 (0.00) - -
Oligohydramnios 34 (39.1) 07 (50.0) 1.56 (0.50-4.84) 1.57 (0.50-4.89)
TUGR 19 (21.8) 08 (57.1) 4.77 (1.47-15.44) 4.79 (1.48-15.56)
PROM 44 (50.6) 09 (64.3) 1.72 (0.53-5.55) 1.72 (0.53-5.56)
Preterm labour 15 (17.7) 02 (14.3) 0.78 (0.16-3.84) 0.78 (0.16-3.84)
Placental abruption 03 (3.5) 00 (0.00) - -
Preterm delivery 13 (15.1) 02 (14.3) 0.93 (0.19-4.68) 0.93 (0.19-4.67)
induced labour 38 (43.7) 05 (35.7) 0.55 (0.17-1.81) 0.55 (0.17-1.81)
SVD 49 (56.3) 09 (64.3)
Instrumental delivery 10 (11.5) 01 (7.1) 0.54 (0.064.79) 0.49 (0.05-4.69)
Caesarean section 23 (26.4) 04 (28.7) 0.71 (0.17-2.87) 0.69 (0.17-2.82)

Table 5 Perinatal outcomes in subjects with subclinical hypothyroidism as compared to euthyroid women

Parameter Euthyroid (N=82) SCH (N=388) Unadjusted odds ratio (95% Adjusted odds ratio
n (%) n (%) confidence interval) (95% confidence
interval)
Still birth 02 (2.4) 04 (4.5) 1.90 (0.34-10.69) 2.31(0.39-13.41)
Low birthweight 21 (25.6) 24 (27.3) 1.08 (0.55-2.15) 1.18 (0.46 to 3.05)
Meconium-stained liquor 20 (24.4) 20 (22.7) 0.93 (0.46-1.88) 0.89 (0.43-1.85)
APGAR score (<7) 12 (14.6) 09 (10.2) 0.67 (0.27-1.69) 0.86 (0.33-2.21)
NICU admission 10 (12.2) 25 (28.4) 2.92 (1.30-6.51) 3.24 (1.41-7.43)
Need for resuscitation 43 (52.4) 33 (37.5) 0.52 (0.28-0.96) 0.58 (0.31-1.09)
RDS 11 (13.4) 11(12.5) 0.93 (0.38-2.29) 1.22 (0.48-3.07)
Neonatal Sepsis 06 (7.3) 08 (09) 1.30 (0.43-3.92) 1.49 (0.48-4.55)
Congenital anomaly 06 (7.3) 05 (5.6) 0.77 (0.23-2.64) 0.94 (0.27-3.30)
HC (<32 cm) 23 (28) 28 (31.8) 1.18 (0.61-2.27) 1.39 (0.69-2.77)

Table 6 Perinatal outcomes in subjects with subclinical hypothyroidism(thyroid peroxidase antibody negative) as compared to euthyroid women

Parameter Euthyroid (N=82) SCH with TPOAb—ve Unadjusted odds ratio (95% Adjusted odds ratio
n (%) (N=174) confidence interval) (95% confidence
n (%) Interval)
Still birth 02 (2.4) 01 (1.3) 0.55 (0.05-6.16) 0.64 (0.05-7.74)
Low birthweight 21 (25.6) 17 (22.9) 0.86 (0.41-1.80) 1.12 (0.44-2.89)
Meconium-stained liquor 20 (24.4) 16 (21.6) 0.87 (0.41-1.83) 0.83 (0.38-1.80)
APGAR score (<7) 12 (14.6) 05 (6.8) 0.43 (0.14-1.28) 0.54 (0.18-1.67)
NICU admission 10 (12.2) 21 (28.4) 2.89 (1.26 — 6.61) 3.31 (1.39-7.86)
Need for resuscitation 43 (52.4) 27 (36.5) 0.49 (0.26-0.94) 0.56 (0.29-1.08)
RDS 11(13.4) 08 (10.8) 0.79 (0.30-2.09) 1.05 (0.39-2.87)
Neonatal Sepsis 06 (7.3) 06 (8.1) 1.15 (0.35-3.70) 1.33 (0.40-4.42)
Congenital anomaly 06 (7.3) 05 (6.7) 0.93 (0.27-3.18) 1.19 (0.33-4.25)
HC (<32 cm) 23 (28) 22 (29.7) 1.07 (0.53-2.13) 1.24 (0.59-2.57)
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Discussion

A total of 178 pregnant women (87 euthyroid and 91 SCH)
were recruited in the early pregnancy in this study. SCH
women had higher BMI with more proportion of obese
women when compared to euthyroid subjects. High BMI
during early pregnancy increases the risk of maternal thy-
roid dysfunction during pregnancy. The possible mechanism
is due to the effect of adipokine like leptin on hypothala-
mus—pituitary—thyroid axis. [16]

The neonatal intensive care unit (NICU) admission
was higher (25/88 (28.4%) vs 10/82 (12.2%); P=0.01) in
women with SCH as compared to euthyroid women in this
study. This can be explained due to increased proportion

of obstetric complications amongst them such as GDM,
hypertensive disorders, oligohydramnios, IUGR and induced
labour amongst women with SCH when compared to euthy-
roid women. There were five miscarriages in euthyroid sub-
jects and three in SCH women. The maternal BMI-adjusted
OR for NICU admission was 3.24 (1.41-7.43) in the SCH
women. Otherwise, there was no difference in foetomater-
nal outcomes between the two groups. Similar result was
found in a cross-sectional study by Sitoris et al. [7] The preg-
nancy outcomes were compared between 1281 euthyroid
(TSH < 2.51 mIU/L without thyroid autoimmunity) and 140
SCH (TSH 2.51-3.7 mIU/L) pregnant women. SCH moth-
ers had higher risk of both NICU admission(aOR 19.36 (CI
1.18-316.97)) and LBW babies (21.38 (CI 1.29-353.39)).
In a retrospective study by Arbib et al [6], 3231 euthyroid

Table 7 Perinatal outcomes in subjects with subclinical hypothyroidism (thyroid peroxidase antibody positive) as compared to euthyroid women

Parameter Euthyroid (N=82) SCH with TPOAb+ve Unadjusted odds ratio (95% Adjusted odds ratio

n (%) (N=14) confidence interval) (95% confidence

n (%) interval)

Still birth 02 (2.4) 03 (21.4) 11.04 (1.65-73.61) 12.01 (1.74-82.64)
Low birthweight 21 (25.6) 07 (50) 2.90 (0.91-9.2) 1.04 (0.38-2.87)
Meconium-stained liquor 20 (24.4) 04 (28.6) 1.28 (0.36-4.53) 1.27 (0.36-4.50)
APGAR score (<7) 12 (14.6) 04 (28.6) 2.37 (0.64-8.78) 2.65 (0.67-10.49)
NICU admission 10 (12.2) 04 (28.6) 3.08 (0.81-11.69) 3.15(0.82-12.09)
Need for resuscitation 43 (52.4) 06 (42.9) 0.66 (0.21-2.08) 0.67 (0.21-2.17)
RDS 11 (13.4) 03 (21.4) 1.81 (0.43-7.53) 1.95 (0.45-8.44)
Neonatal Sepsis 06 (7.3) 02 (14.3) 2.25(0.41-12.46) 2.26 (0.41-12.58)
Congenital anomaly 06 (7.3) 00 (0.0) - -
HC (£32cm) 23 (28) 06 (42.9) 1.89 (0.59-6.05) 2.01 (0.61-6.64)

Table 8 Maternal outcomes in subjects with TPO antibodies-positive subclinical hypothyroidism as compared to TPO antibodies-negative sub-
clinical hypothyroidism women after adjusting for BMI

Parameter TPOAb-negative TPOADb-positive Unadjusted odds P value adjusted odds ratio (95% CI) P value

SCH SCH ratio (95% CI)

(N=TT) (N=14)

n (%) n (%)
HTN disorders 15 (19.2) 02 (14.3) 0.69 (0.14-3.41) 0.648 0.81 (0.16-4.11) 0.796
GDM 16 (20.5) 06 (42.9) 3.1(0.93-10.28) 0.064 3.23 (0.95-11.00) 0.060
Miscarriage 03 (3.8) 00 (0.0) - - - -
Oligohydramnios 42 (53.8) 07 (50.0) 0.88 (0.28-2.74) 0.823 0.97 (0.30-3.12) 0.965
TUGR 21(26.9) 08 (57.1) 3.8 (1.17-12.30) 0.026 3.32 (0.99-11.08) 0.051
PROM 32 (41.0) 09 (64.3) 2.67 (0.82-8.72) 0.104 2.97 (0.88-10.02) 0.080
Preterm labour 09 (11.8) 02 (14.3) 1.22 (0.23-6.37) 0.812 1.13(0.21-6.14) 0.882
Placental abruption 01 (1.3) 00 (0.0) - - - -
Preterm delivery 09 (11.5) 02 (14.3) 1.26 (0.24-6.56) 0.784 1.18 (0.22-6.35) 0.850
Induced labour 51 (69.9) 05 (8.9) 0.24 (0.07-0.81) 0.022 0.27 (0.08-0.93) 0.039
SVD 48 (63.2) 09 (69.2) Ref
Instrumental delivery 12 (15.8) 01 (7.7) 0.48 (0.05-4.23) 0.513 0.55 (0.06-4.97) 0.599
Caesarean section 16 (21.1) 03 (23.1) 1.00 (0.24-4.15) 1.000 1.07 (0.25-4.56) 0.921
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Table 9 Perinatal outcomes in subjects with TPO antibodies-positive subclinical hypothyroidism as compared to TPO antibodies-negative sub-

clinical hypothyroidism women after adjusting for BMI

Parameter TPOAb-negative =~ TPOAb-positive ~ Unadjusted odds ratio Pvalue  Adjusted odds ratio P value

SCH SCH (N=14) (95% confidence interval) (95% confidence

(N=TT) n (%) interval)

n (%)
Stillbirth 01 (1.3) 03 (21.4) 20.1 (1.92-211.6) 0.012 20.18 (1.84-220.83) 0.014
Low birth weight 52+12 43+19 0.67 (0.45-0.99) 0.047 0.69 (0.46-1.04) 0.081
Meconium-stained liquor 16 (21.1) 04 (28.6) 1.47 (0.41-5.33) 0.553 1.54 (0.42-5.69) 0.517
APGAR score (<7) 05 (6.7) 05 (28.6) 5.52 (1.26-24.07) 0.023 4.77 (1.06-21.3) 0.041
NICU admission 21 (26.9) 04 (28.6) 1.07 (0.30-3.77) 0.920 0.98 (0.26-3.57) 0.971
Need for resuscitation 28 (36.8) 06 (42.9) 1.33 (0.42-4.25) 0.627 1.25 (0.38-4.04) 0.711
RDS 08 (10.5) 03 (21.4) 2.28 (0.52-9.95) 0.271 1.82 (0.40-8.26) 0.436
Neonatal Sepsis 06 (07.7) 02 (14.3) 1.97 (0.35-10.94) 0.437 1.64 (0.29-9.42) 0.577
Congenital anomaly 05 (6.6) 00 (0.0) - - - -
HC (<32 cm) 22 (29.3) 06 (42.9) 1.77 (0.55-5.71) 0.338 1.54 (0.47-5.12) 0.476

(TSH levels between 0.1mIU/L and 2.5 mIU/L) and 796
SCH (TSH levels between 2.5 mIU/L and 4 mIU/L) pregnant
women were included. There was an increased risk (aOR
1.81, 95% CI 1.0-3.28) of only preterm delivery before 34
gestational weeks in SCH mothers compared to euthyroid
subjects.

The need for both induced labour and NICU admis-
sion was more common amongst pregnant mothers with
TPOAb—ve SCH compared to euthyroid subjects in our
study. Amongst SCH women with TPOADb positive, there
was decreased need for induced labour when compared to
TPOAb-negative women. The possible explanation is the
association of thyroid abnormalities with uterine dysfunc-
tion. Mothers with TSH 2.5 to 4.08 mIU/L and TPOAb—ve
during early pregnancy was associated with higher risk
of both miscarriages, i.e. 1.58 (1.17-2.13) and maternal
composite outcomes, i.e. 1.27 (1.04-1.54) compared to
euthyroid status (0.23 <TSH <2.5 mIU/L) in a retrospec-
tive study by Zhang et al. [8]. The occurrence of one or
more of maternal outcomes was defined as the presence of
maternal composite outcomes in their study. Except PTH
(2.8 vs. 1.5%, OR=2.99, 95% CI=1.24-7.23), no corre-
lations were observed on the adverse pregnancy outcomes
between the 971 euthyroid (0.27-2.5 mIU/L) and 433 SCH
(2.5-4.0 mIU/L) TPOAb—ve pregnant women, after adjust-
ment for potential confounders in a study by Li et al. [12].
Impaired endothelium-related vasodilation due to decreased
production of nitric oxide is the possible mechanism of SCH
induced PIH [26]. However, no differences in the prevalence
of adverse pregnancy outcomes were observed between
172 SCH (2.5 <TSH <4.0 mIU/l) and 2161 euthyroid
(0.27 < TSH 2.5 mIU/I) women amongst a TPOAb-neg-
ative population in a retrospective study by Zhu et al. [13].
There were also no associations between TPOAb-negative
women with TSH concentration between 2.5 and 4.0 mIU/L

@ Springer

during their first trimesters and the incidences of adverse
pregnancy outcomes in various studies [10-12]. However,
the results were not controlled for other confounding factors
in few of these studies.

The proportion of GDM, IUGR and still birth were higher
in SCH women with TPOADb as compared to euthyroid women
in our study. Similarly, SCH with positive antithyroid autoanti-
bodies showed markedly increased GDM risk (OR 3.22, 95%
confidence interval 1.72-6.03, I’=55%) in a meta-analysis by
Jia et al. [27]. Women with TSH levels > 4.0 mIU/L have an
increased odds of GDM regardless of thyroid autoimmunity
status but at TSH levels <4.0 mIU/L, GDM is dependent on
thyroid antibody status in a meta-analysis by Kent et al. [22].
Presence of TPOADb may lead to the progressive increase in
TSH during pregnancy, and thyroid hormone affects both insu-
lin production from beta cells in islets and insulin sensitivity
at peripheral tissue level [13, 28]. This might be responsible
for high prevalence of GDM amongst SCH pregnant women
in presence of thyroid autoimmunity. TPOADb has the ability to
cross the placenta and affects foetal growth [29, 30]. Each 1 SD
increase in maternal TSH concentration was associated with a
6 g lower birthweight (—10 g to —2 g; P=0-0030), with higher
effect estimates in TPOAb-positive women than for women
who were Ab negative as shown in a meta-analysis by Derak-
shan et al. [21]. SCH is associated with [IUGR (OR=1.54; 95%
CI, 1.06-2.25); however, TPOAD positivity does not affect the
risk of IUGR as found in a meta-analysis by Tong et al. [31].
This may be due to the sensitizing action of thyroid hormone
on growth hormone and insulin-like growth factor-1 affecting
the foetal growth during intrauterine life irrespective of thyroid
Ab status [32]. But, none of the foetomaternal outcomes was
different between TPOAb + ve SCH and euthyroid pregnant
mothers in a study by Zhang et al. [8]. The implications from
our study is that SCH appears to have no influence on adverse
pregnancy outcomes except a positive association with the
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NICU admission amongst them. Amongst SCH with TPOAb
positive, there was a positive association with stillbirth and low
APGAR scores when compared to TPOAb-negative women
after adjusting for BMI. There appears to be a higher pro-
portion of overweight and obese women amongst the SCH
women which emphasises the need for counselling about diet
and exercise. Advice regarding optimisation of BMI prior to
planning pregnancy prevents derangement of thyroid function
in pregnancy and good foetomaternal outcomes.

Our study has few strength and limitations. This is the
first study in South Indian population to evaluate pregnancy
outcomes in women with SCH with and without TPOAb
where there is lack of published data. As there was a differ-
ence in BMI amongst the study subjects, it was adjusted in
both euthyroid and SCH women to study the association in
foetomaternal outcomes. In addition, the prospective nature
of the study adds to the strengths. Since this study popula-
tion was recruited from a tertiary hospital, the pregnancy
outcomes may not reflect all women with SCH. The extent of
derangement in thyroid function amongst women with SCH
and association with NICU admission amongst babies born
to them requires more prospective studies in the future with
a large sample size. Moreover, in our study, there is a small
sample size in SCH women with TPOAD and there is a lack
of follow-up of neurocognitive development of infants. We
also could not estimate TPOAD status amongst euthyroid
subjects.

Conclusion

There appears to be no difference in pregnancy outcomes
between women with SCH and euthyroid women except
higher NICU admission in SCH group. Our study is not
powered enough to compare the effect of TPOAb on foeto-
maternal outcomes. Future prospective studies with larger
sample size are required to understand better about the preg-
nancy outcomes in SCH (TSH levels between 2.5-4mIU/L)
with and without TPOAD.
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