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ABSTRACT 
Background: Subclinical hypothyroidism (SCH) in pregnancy is associated with adverse fetomaternal outcomes. The 

literature 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 

(TPOAb) and to see the effect of TPO Ab positivity on fetomaternal outcomes. 

Materials and Methods: A total of 178 pregnant women were recruited in the first trimester and those with TSH 

between 0.1-2.4 mIU/L were considered as euthyroid and 2.5-4mIU /L were labelled as SCH. Women with SCH underwent 

testing for TPOAb. All women were followed until delivery and fetomaternal outcomes were assessed. 

Results: Among SCH group, there was a significantly higher proportion of overweight & 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 fetomaternal 

outcomes between the two groups. The proportion of gestational diabetes mellitus, intrauterine growth retardation, and still 
birth was higher in SCH women with TPOAb as compared to euthyroid women. 

Conclusions: 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 center large prospective studies are required to 

understand better about the pregnancy outcomes in these women. 
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INTRODUCTION 

Subclinical hypothyroidism (SCH) is characterized 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 Association (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  
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trimester, which is higher than the 2.5 mIU/L cutoff based on 

2011 ATA guidelines [3,4]. The levothyroxine (LT4) 

therapy is recommended for SCH women with a TSH 

greater than 4 mIU/L in first trimester according to 2017 

ATA guideline. Additionally, LT4 therapy may be 

considered for thyroid peroxidase antibody (TPOAb) 

positive women with TSH between 2.5 mIU/L and 4 mIU/L 

and treatment is not required if they are TPO Ab negative. 

The latter are, however, weak recommendations based on 

low to moderate quality evidence. The relationship between 

TSH and free T4 (FT4) was analyzed among 46,262 

pregnant women [5]. FT4 was relatively constant when 

serum TSH levels were
 
between 0.5 to 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 supplementation may not be obvious for pregnant 

women when the diagnostic cutoff of TSH is less than 

4.0mIU/L e.g. 2.5 mIU/L to 4 mIU/L. 

Few studies [6-9] showed that SCH (TSH between 2.5-4 

mIU/L) was associated with several obstetric complications, 

including miscarriage, gestational hypertension (HTN), pre-

eclampsia, placental abruption, gestational diabetes 

mellitus (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, 

assessment of TPO Ab 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 cut-

off of 4.0 mIU/L, pregnant patients with SCH had higher 

risk of hypertensive disorders of pregnancy both above and 

below this threshold compared with euthyroid pregnant 

women [20]. Additionally, the presence of TPO Ab also 

affects the fetomaternal outcomes like GDM and decreased 

fetal growth in SCH mothers as shown in meta-analysis by 

Derakshan [21] and Kent [22]. Moreover, there is a 

paucity of data in the Indian population [16]. And there is 

still insufficient evidence in the current literature whether 

the 2017 ATA guidelines are applicable to Indian pregnant 

women. With the goal of validating the current ATA 

guidelines among Indian subjects, this study was performed 

with the aim of comparing the pregnancy outcomes between 

SCH with and without TPO Ab and euthyroid women. 

MATERIALS AND METHODS 

This prospective cohort study was carried out in the 

department of obstetrics and gynecology of a tertiary care 

center 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 secondary objectives were to find out 

the proportion of women with SCH having TPO Ab and to 

see the effect of TPO Ab positivity on fetomaternal 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 calculated using Open Epi software 

version 3.1 by considering the expected proportion of 

miscarriage [23] of 2.2% among euthyroid and 15.2% 

among women with SCH with 95% CI and power of 80%. 

The total sample size was estimated to be 178. 

Pregnant women attending antenatal outpatient department 

or admitted in antenatal ward of the institute fulfilling the 

following inclusion and exclusion criteria were selected. The 

history (present and past pregnancy details including 

history of infertility and treatmentreceived), 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 reliability. General physical examination 

including pallor, goiter, 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 to 22.9 kg/m2 as 

normal, 23 to 24.9 kg/m2 as overweight and ≥25 kg/m2 as 

obesity according to Asian Indian guidelines [24]. All the 

subjects were followed up till delivery and the feto-maternal 

outcomes were noted. 

Hypertensive disorders of pregnancy include preeclampsia 

and gestational HTN. Gestational HTN is a condition with 

a blood pressure of more than 140/90 mm Hg in two 

occasions 4 hours apart with or without proteinuria after 20 

weeks of gestation in a previously normotensive woman. 

Pre-eclampsia includes gestational HTN with proteinuria 

or in the absence of proteinuria a new onset 

thrombocytopenia, renal insufficiency, impaired liver 

function, pulmonary edema or headache. GDM is a 

condition in which carbohydrate intolerance with 

recognition or onset during pregnancy. Miscarriage is defined 

as expulsion of products of conception before the period of 

viability. Oligohydramnios 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 fetus to achieve its genetic growth 

potential. Premature rupture of membrane (PROM) is a 

condition where the amniotic membranes rupture before the 
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onset of labor. Labour onset can be spontaneous or induced. 

Induction of labor is defined as initiation of uterine 

contractions after the period of viability prior to 

spontaneous onset of labor. 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 

fetal head. Cesarean section is delivery of the fetus 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 intensive care unit 

(NICU) admission were taken by the neonatologist. We 

categorized our babies as less than 2.5 kilograms, 1.5 

kilograms and 1 kilograms as low birth weight (LBW), very 

low birth weight (VLBW) and extremely low birth weight 

(ELBW) respectively. Stillbirth is defined as death fetus 

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 structural defects that are present at birth. Low HC was 

defined as HC < 32 cm [25]. 

The thyroid function test (TFT) that includes serum TSH & 

total thyroxine (T4) and TPO Ab 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 chemiluminescent 

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 cut off to indicate 

positivity for TPO Ab was 60 U/mL, which was estimated 

only in pregnant 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 analyzed using Chi-

squared or Fisher’s test. Independent Student’s t-test and 

Mann-Whitney U test were done to compare the 

continuous variables based on the normality. Both 

unadjusted and maternal BMI adjusted odds ratio (aOR) 

with 95% confidence intervals (95% CIs) for 

fetomaternal outcomes was calculated. P-value < 0.05 was 

taken as statistically significant. The data was analyzed 

using STATA 14.0. 

RESULTS 

The study included a total of 87 euthyroid and 91 SCH 

pregnant women as shown in Figure 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/m2, 

P=0.01) as shown in Table 1. Only 14% SCH women had 

normal BMI in comparison to 30% among euthyroid 

antenatal mothers (P=0.03). Only 14 (15.38%) pregnant 

women with SCH had positive TPO Ab. 

Figure 1. Flowchart of patient recruitment. 
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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 (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 51(58.6%) 55(60.4%) 0.80 

BMI (kg/m2) 25 + 4.5 27 + 5.2 0.01 

BMI (kg/m2) 

≤18.4 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%) 

Table 2 shows the comparison of maternal outcomes 

between pregnant women with SCH and euthyroid mothers. 

There was no overall difference in maternal outcomes 

between euthyroid and SCH women. The need for induced 

labor was twice more common among pregnant mothers 

with TPO Ab -ve SCH compared to euthyroid subjects as 

shown in Table 3. However, TPO Ab 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 2. Maternal outcomes in subjects with subclinical hypothyroidism as compared to euthyroid women. 

Parameter 
Euthyroid (N=87); n 

(%) 

Subclinical 

Hypothyroid (N=91); n 

(%) 

Unadjusted Odds Ratio 

(95% Confidence 

Interval) 

Adjusted Odds Ratio 

(95% Confidence 

Interval) 

HTN disorders 09 (10.3) 17 (18.7) 1.99(0.83-4.74) 1.87 (0.77-4.52) 

GDM 14 (16.1) 21 (23.1) 1.56 (0.74-3.32) 1.47 (0.68-3.18) 

Miscarriage 05 (5.8) 03 (3.3) 0.56 (0.13-2.41) 0.54 (0.12-2.44) 

Oligohydramnios 34 (39.1) 48 (52.8) 1.74 (0.96-3.16) 1.69 (0.92-3.12) 

IUGR 19 (21.8) 28 (30.8) 1.59 (0.81-3.13) 1.73 (0.87-3.49) 

PROM 44 (50.6) 40 (43.9) 0.75 (0.41-1.35) 0.70 (0.38-1.29) 

Preterm labor 15 (17.7) 11 (12.4) 0.66 (0.28-1.53) 0.67 (0.28-1.58) 

Placental abruption 03 (3.5) 01 (1.1) 0.31 (0.03-3.05) 0.39 (0.04-3.85) 

Preterm delivery 13 (15.1) 11 (12.4) 0.77 (0.32-1.83) 0.77 (0.32-1.88) 

Induced labor 38 (43.7) 55 (60.4) 1.77 (0.94-3.33) 1.64 (0.86-3.13) 

SVD 49 (56.3) 57 (62.6) 

Instrumental delivery 10 (11.5) 12 (13.2) 1.03 (0.41-2.59) 0.82 (0.31-2.13) 

Caesarean section 23 (26.4) 19 (21) 0.71 (0.35-1.45) 0.64 (0.30-1.34) 
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Table 3. Maternal outcomes in subjects with subclinical hypothyroidism (thyroid peroxidase antibody negative) as compared 

to euthyroid women. 

Parameter 
Euthyroid (N=87); n 

(%) 

SCH with TPO Ab - ve 

(N=77); n (%) 

Unadjusted Odds Ratio 

(95% Confidence 

Interval) 

Adjusted Odds Ratio 

(95% Confidence 

Interval) 

HTN disorders 09 (10.3) 15 (19.5) 2.09 (0.86-5.11) 2.06 (0.83-5.11) 

GDM 14 (16.1) 15 (19.5) 1.26 (0.56-2.82) 1.10 (0.48-2.54) 

Miscarriage 05 (5.8) 03 (3.9) 0.67 (0.15-2.88) 0.64 (0.14-2.98) 

Oligohydramnios 34 (39.1) 41 (53.3) 1.77 (0.95-3.30) 1.68 (0.89-3.19) 

IUGR 19 (21.8) 20 (25.9) 1.25 (0.61-2.58) 1.29 (0.61-2.72) 

PROM 44 (50.6) 31 (40.3) 0.64 (0.35-1.19) 0.57 (0.30-1.10) 

Preterm labor 15 (17.7) 09 (11.7) 0.64 (0.26-1.55) 0.64 (0.25-1.61) 

Placental abruption 03 (3.5) 01 (1.3) 0.37 (0.04-3.62) 0.48 (0.05-4.82) 

Preterm delivery 13 (15.1) 09 (11.7) 0.74 (0.30-1.85) 0.73 (0.28-1.89) 

Induced labor 38 (43.7) 50 (64.9) 2.27 (1.16-4.46) 2.07 (1.03-4.17) 

SVD 49 (56.3) 48 (62.3) 

Instrumental delivery 10 (11.5) 10 (13) 1.12 (0.44-2.89) 0.90 (0.34-2.42) 

Caesarean section 23 (26.4) 16 (20.7) 0.71 (0.33-1.51) 0.62 (0.28-1.35) 

Table 4. Maternal outcomes in subjects with subclinical hypothyroidism (thyroid peroxidase antibody positive) as compared 

to euthyroid women. 

Parameter 
Euthyroid (N=87); n 

(%) 

SCH with TPO Ab +ve 

(N=14); n (%) 

Unadjusted Odds Ratio 

(95% Confidence 

Interval) 

Adjusted Odds Ratio 

(95% Confidence 

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) 

IUGR 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 labor 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 labor 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 (0.06-4.79) 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 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 among TPO Ab -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 



SciTech Central Inc. 

Arch Obstet Gynecol Reprod Med (AOGRM) 266 

Arch Obstet Gynecol Reprod Med 7(1): 261-270   Priyanka R, Sagili H, Sahoo J & Devi S 

LBW in SCH group, 3 and 2 babies were VLBW and ELBW 

respectively. No neonate had birth weight > 4kg in our 

study. There were 2 stillbirths in the euthyroid group out of 

which one fetus had anencephaly and the other fetus was 

born to a GDM mother. There were 4 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 and SCH women 

respectively. The congenital anomalies present in euthyroid 

group were cloacal dystrophy, lateral ventricle dilatation, 

cleft lip and palate, anencephaly, fetal intraabdominal cystic 

lesion, and hypospadias. Similarly, the congenital anomalies 

present in SCH group were autosomal recessive polycystic 

kidney disease, bilateral hydroureteronephrosis, fetal 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 

TPOAb as compared to euthyroid women as shown in Table 

7. 

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

Parameter 
Euthyroid (N=82); n 

(%) 
SCH (N=88); n (%) 

Unadjusted Odds Ratio 

(95% Confidence 

Interval) 

Adjusted Odds Ratio 

(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 TPO Ab - ve 

(N=74) n (%) 

Unadjusted Odds Ratio 

(95% Confidence 

Interval) 

Adjusted Odds Ratio 

(95% Confidence 

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

to euthyroid women. 

Parameter 
Euthyroid (N=82); n 

(%) 

SCH with TPO Ab +ve 

(N=14) n (%) 

Unadjusted Odds Ratio 

(95% Confidence 

Interval) 

Adjusted Odds Ratio 

(95% Confidence 

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 (≤32 cm) 23 (28) 06 (42.9) 1.89 (0.59-6.05) 2.01 (0.61-6.64) 

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 obesity 

compared to euthyroid subjects. High BMI during early 

pregnancy increases the risk of maternal thyroid dysfunction 

during pregnancy. The possible mechanism is due to the 

effect of adipokine like leptin on hypothalamus-pituitary-

thyroid axis [26]. 

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 increase proportion of obstetric 

complications among them such as GDM, Hypertensive 

disorders, oligohydramnios, IUGR and induced labor among 

women with SCH when compared to euthyroid 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 fetomaternal outcomes between the two 

groups. Similar result was found in a cross-sectional study 

by Sitoris [7]. The pregnancy 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 mothers 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 [6], 3231 euthyroid (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 labor and NICU admission was 

more common among pregnant mothers with TPO Ab -ve 

SCH compared to euthyroid subjects in our study. Mothers 

with TSH 2.5 to 4.08 mIU/L and TPOAb-ve during early 

pregnancy was associated with higher risk of both 

miscarriages 1.58 (1.17-2.13) and maternal composite 

outcomes 1.27 (1.04-1.54) compared to euthyroid status 

(0.23 ≤ TSH ≤ 2.5 mIU/L) in a retrospective study by Zhang 

[8]. The occurrence of one or more of maternal outcomes 

was defined as the presence of maternal composite outcomes 

in their study. Except PIH (2.8 vs. 1.5%, OR = 2.99, 95% CI 

=1.24-7.23), no correlations 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) TPO Ab -ve pregnant 

women, after adjustment for potential confounders in a study 

by Li [12]. Impaired endothelium-related vasodilation due to 

decreased production of nitric oxide is the possible 

mechanism of SCH induced PIH [27]. 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/l) women among 

a TPO Ab negative population in a retrospective study by 

Zhu [13]. There were also no associations between TPOAb-

negative women with TSH concentration between 2.5 and 

4.0 mIU/L 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 was higher in 

SCH women with TPOAb as compared to euthyroid women 

in our study. Similarly, SCH with positive antithyroid 

autoantibodies markedly increased GDM risk (OR 3.22, 

95% confidence interval 1.72-6.03, I2 =55%) in a meta-
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analysis by Jia [28]. Women with TSH levels >4.0 mIU/L 

have an increased odd 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 [22]. Presence of TPO Ab may lead to the progressive 

increase in TSH during pregnancy and thyroid hormone 

affects both insulin production from beta cells in islets and 

insulin sensitivity at peripheral tissue level [13,29]. This 

might be responsible for high prevalence of GDM among 

SCH pregnant women in presence of thyroid autoimmunity. 

TPO Ab has the ability to cross the placenta and affects fetal 

growth.30,31 Each 1 SD increase in maternal TSH 

concentration was associated with a 6 g lower birthweight (-

10g to -2g; p=0·0030), with higher effect estimates in TPO 

Ab positive women than for women who were Ab negative 

as shown in a meta-analysis by Derakshan [21]. SCH is 

associated with IUGR (OR = 1.54; 95% CI, 1.06-2.25); 

however, TPOAb positivity does not affect the risk of IUGR 

as found in a meta-analysis by Tong [32]. This may be due 

to the sensitizing action of thyroid hormone on growth 

hormone and insulin like growth factor -1 affecting the fetal 

growth during intrauterine life irrespective of thyroid Ab 

status [33]. But, none of the fetomaternal outcomes was 

different between TPO Ab + ve SCH and euthyroid pregnant 

mothers in a study by Zhang [8]. The implications from our 

study is that SCH appears to have no influence on adverse 

pregnancy outcomes except a positive association with the 

NICU admission among them. There appears to be a higher 

proportion of overweight and obese women among the SCH 

women which emphasizes the need for counselling about 

diet and exercise. Advice regarding optimization of BMI 

prior to planning pregnancy prevents derangement of thyroid 

function in pregnancy and good feto-maternal 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 

difference in BMI among the study subjects it was adjusted 

in both euthyroid and SCH women to study the association 

in fetomaternal outcomes. In addition, the prospective nature 

of the study adds to the strengths. Since this study 

population was recruited from a tertiary hospital, the 

pregnancy outcomes may not reflect all women with SCH. 

The extent of derangement in thyroid function among 

women with SCH and association with NICU admission 

among 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 

TPO Ab and there is a lack of follow up of neurocognitive 

development of infants. We also could not estimate TPO ab 

status among 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 TPO Ab on 

fetomaternal outcomes. Future prospective studies with 

larger sample size are required to understand better about the 

pregnancy outcomes in SCH (TSH levels between 2.5-

4mIU/L) with and without TPOAb. 
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