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ABSTRACT

Background: Obijective of present study was to determine the current prevalence of thyroid dysfunction in normal
pregnant women and to study the impact of thyroid dysfunction on maternal and fetal outcome.

Methods: 400 pregnant women between 13 and 26 weeks of gestation were registered for the study. Apart from
routine obstetrical investigations, TSH tests were done. Free T4 and anti-TPO antibody tests were done in patients
with deranged TSH. Patients were followed up till delivery. Their obstetrical and perinatal outcomes were noted.
Results: The prevalence of hypothyroidism and hyperthyroidism was and 1.25%, respectively. Adverse maternal
effects in overt hypothyroidism included preeclampsia (16.6 vs. 7.8%) and placental abruption (16.6 vs. 0.8%).
Subclinical hypothyroidism was associated with preeclampsia (22.3 vs. 7.8%) as compared to the euthyroid patients.
Adverse fetal outcome in overt hypothyroidism included spontaneous abortion (16.6 vs. 2.39%), preterm birth (33.3
vs. 5.8%), low birth weight (50 vs. 12.11%), intrauterine growth retardation (25 vs. 4.9%), and fetal death (16.6
vs.7%) as compared to the euthyroid women. Adverse fetal outcomes in subclinical hypothyroidism included
spontaneous abortion (5.5 vs. 2.39%), preterm delivery (11.2 vs. 5.8%), low birth weight (25 vs. 12.11%), and
intrauterine growth retardation (8.4 vs. 4.9%) as compared to the euthyroid women.

Conclusions: The prevalence of thyroid disorders was high in our study with associated adverse maternal and fetal
outcomes. Routine screening of thyroid dysfunction is recommended to prevent adverse fetal and maternal outcome.
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INTRODUCTION

Thyroid disorders constitute one of the most common
endocrine disorders in pregnancy [1]. Pregnancy is
associated with profound modifications in the regulation
of thyroid function. These changes are the result of
various factors like an increase of thyroxine-binding
globulin (TBG) due to elevated estrogen and human
chorionic gonadotropin (hCG), increased renal losses of
iodine due to increased glomerular filtration rate,
modifications in the peripheral metabolism of maternal
thyroid hormones, and modification in iodine transfer to
the placenta.?

The physiological changes of pregnancy can simulate
thyroid disease. Symptoms of heat intolerance,
sluggishness, fatigue, and constipation and examination
findings of tachycardia, edema, and wide pulse pressure
are common to pregnancy and thyroid disease much in
same way.> The prevalence of overt hyperthyroidism
complicating pregnancy has been reported to range
between 0.4 and 1.7% and an estimated 2-3% of women
are  hypothyroid  during  pregnancy.*®  Overt
hyperthyroidism occurs in 0.4-1.7% of pregnant women.®

Women with thyroid dysfunction both overt and
subclinical are at increased risk of pregnancy-related
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complications such as threatened abortion, preeclampsia,
preterm labor, placental abruption, and postpartum
hemorrhage. Fetal complications include low-birth-
weight babies, first-trimester spontaneous abortions,
preterm delivery, fetal or neonatal hyperthyroidism,
intrauterine growth retardation, high rates of still birth
and neonatal deaths, neonatal hyperbilirubinemia, higher
incidence of neonatal hypothyroidism, and increased
perinatal mortality.”

There is a dearth of studies showing the prevalence of
overt and subclinical thyroid dysfunction in pregnant
women and its effect on the maternal and fetal outcomes;
moreover, the few studies that were conducted were
performed in foreign countries. Due to a paucity of
information and studies on the Indian population, our
study is a sincere effort to throw some light in this
direction.

METHODS

The study was conducted in the department of obstetrics
and gynaecology at Kasturba Hospital, between March
2012 and March 2013. The study was conducted after
ethical clearance from the institutional ethical committee.

A total of 400 patients from Antenatal Clinics were
included in the study. All healthy pregnant women with
no other medical disorder, with singleton pregnancy
between 13 and 26 weeks of gestation, were included in
the study. Patients with multifetal gestation, known
thyroid and metabolic disorder like diabetes,
hypertension, and a history of pregnancy loss were
excluded from the study. Apart from detailed history and
examination, TSH was tested in all the patients enrolled
in the study. In patients with deranged TSH, Free T4 and
anti-TPO antibody tests were done. TSH was assayed by
“Eliscan kit” using the principles of the sandwich Elisa.
TPO antibody assay was done using the Elisa microwell
kit (Cal biotech inc.), with the principal of indirect Elisa.

The reference range used in the study was based on
guidelines of the American thyroid association 2011 for
the diagnosis and management of thyroid disease during
pregnancy and postpartum.® According to the guideline, if
trimester-specific reference range for TSH are not
available in the laboratory, the following reference ranges
are recommended: first trimester, 0.1-2.5 plU/ml; second
trimester, 0.2-3.0 plU/ml; and third trimester, 0.3-3.0
plu/ml 8

The patients with deranged thyroid dysfunction were
treated and followed up till the termination of pregnancy.
Those with abnormal tests were put on treatment, and
thyroid function tests were repeated every 6 weeks during
pregnhancy and drug dosages titrated accordingly. Patients
were followed up throughout pregnancy and monitored.

The maternal outcome was noted in terms of anemia,
pregnancy-induced hypertension, abruption placenta,
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incidence of caesarean section, and postpartum
hemorrhage.

The fetal outcome was noted in terms of birth weight,
Apgar score at one and five minutes, neonatal intensive
care unit admission, preterm delivery, intrauterine growth
restriction, fetal distress, and intrauterine demise.
Neonatal outcome was noted in terms of
hyperbilirubinemia,  respiratory  distress,  sepsis,
hypoglycaemia,  hypothermia, intracranial  bleed,
necrotizing enterocolitis, and early neonatal death.

Preeclampsia was defined as persistently elevated blood
pressure (systolic >140 mmHg on more than 2 occasions)
with proteinuria. Anemia was taken as a value of
haemoglobin <119% in peripheral blood. Gestational
diabetes screening was conducted at 24-28 weeks of
gestation with 50 g of glucose intake (glucose challenge
test). If the blood sugar value was >140 mg% (blood
plasma) or >130 mg% (whole blood), then 100g GTT
(glucose tolerance test), using the National Diabetes Data
Group cutoff values, was carried out for diagnosis of
gestational diabetes.®

Intrauterine growth restriction was defined as birth
weight less than tenth percentile for gestational age.
LBW was defined as weight equal to or <2,500gm.
Preterm delivery as defined as delivery before 37
completed weeks. Low Apgar score considered if Apgar
score at | min was <7.

Statistical analysis

All analyses were performed using the Statistical package
of Social Sciences and Problem Solution (SPSS).
Bilateral Fischer’s exact test was used to compare two
different rates if the number of measures in any one
group was <5. Continuous variables were presented as
mean+SD and analyzed using unpaired, two-tailed
Student’s t test. Analysis was done of the data obtained.

RESULTS

The patients were divided into the following groups
according to thyroid function test results:

Group 1: Euthyroid, defined as normal TSH (0.2—
3.0ulU/1). Group 2: Subclinical hypothyroid, defined as
high TSH (>3.0 OulU/1) in the presence of normal levels
of Free T4 (0.8-2.0 ng/dl). Group 3: Overt hypothyroid,
defined as high TSH (>3.0 plU/1) with low Free T4 (<0.8
ng/dl). Group 4: Subclinical hyperthyroid, defined as low
serum TSH (<0.2 pulU/1) concentration with normal Free
T4 (0.8-2.0 ng/dl). Group 5: Overt hyperthyroid, defined
as with high Free T4 (>2.0 ng/dl) with decreased TSH
(<0.2 ulu/).

Out of 400 patients, 53 (13.25%) had deranged thyroid

function, making the prevalence of thyroid dysfunction
13.25%. Prevalence of hypothyroidism was 12%, out of
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which in 3% had overt hypothyroidism and 9% had
subclinical  hypothyroidism.  The prevalence of
hyperthyroidism was 1.25%, out of which 0.50% had
overt hyperthyroidism and 0.75% had subclinical
hyperthyroidism in our study. Anti-TPO antibody was
done in patients with deranged TSH levels. Ant-TPO
antibody was found positive in 52% of hypothyroid
patients. No anti-TPO antibody was found in
hyperthyroid patients.

Table 1: Obstetrical variable in the antenatal period.

Group 1

Euthyroid N=347

Group 2

Subclinical hypothyroid

N=36

Group 3

Overt hypothyroid N=12

Group 4

Subclinical hypothyroid 26x1

N=3

Group 5

Overt hypothyroid N=2
*P <0.05

24.56+3.733 22.96+1.5

2451+4.71 23.37+1.4

27.16+£5.237*  24.58+1.31*

21.66+0.83

30+0.70* 20+0.70*

Maternal demographic characters are shown in Table 1.
Maternal age was high in the overt hypothyroid and overt
hyperthyroid groups. In our study, the mean BMI was
22.88+1.5 for euthyroid patients, 23.17£1.5 for
subclinical  hypothyroid, 24.58+1.31 for overt
hypothyroid, 21.66+0.83 for subclinical hyperthyroid,
and 20.5+0.70 for overt hyperthyroid. Obese women had

hypothyroidism than normal-weight women. No
significant statistical difference was seen with respect to
socioeconomic status and parity in different groups.

Thyroid dysfunction is associated with adverse maternal
and fetal outcomes in pregnancy. The data on
hypothyroidism were more conclusive than in
hyperthyroidism as the sample size in the
hyperthyroidism group was small and the disease is
comparatively infrequent.

Table 2 show the maternal complications in different
groups. Adverse maternal effects in overt hypothyroidism
included preeclampsia (16.6 vs. 7.8%) and placental
abruption (16.6 vs. 0.8%, P = 0.009). No significant
increase in anemia (8.3 vs. 8.1%), gestational diabetes
mellitus (8.3 vs. 0.58%), and postpartum hemorrhage (8.3
vs. 5.8%) was seen in the overt hypothyroid group.
Subclinical hypothyroidism was significantly associated
with preeclampsia (16.6 vs. 7.8%) and placental
abruption (16.6 vs. 0.8%. P = 0.009). No. Significant
increase in anemia (8.3 vs. 8.1 %), gestational diabetes
mellitus (8.3 vs. 0.58%), and postpartum hemorrhage (8.3
vs. 5.8%) was seen in the overt hypothyroid group.
Subclinical hypothyroidism was significantly associated
with preeclampsia (22.3 vs. 7.8%, P = 0.010) as
compared to the euthyroid patients. No significant
increase in anemia (14.1 vs. 8.1%), placental abruption (0
vs. 0.8%), P = 0.010), gestational diabetes mellitus (0 vs.
0.58%), and postpartum hemorrhage (5.5 vs. 5.8%) was
seen in the subclinical hypothyroid patients. There were
no maternal deaths in any of the groups. No
complications of myxedema coma and thyroid storm
were seen in present study.

higher TSH concentration and were prone to
Table 2: Maternal complications in the study.
. Subclinical Overt Subclinical Overt
Euthyroid h - . . .
ypothyroid hypothyroid hyperthyroid hyperthyroid
N = 347 N =36 N=12 N=3 N=2
Anemia 28 (8.1) 5 (14.1) 1(8.3) 0 0
Preeclampsia 27 (7.8) 8 (22.3)* 2 (16.6)* 0 0
Abruption 3(0.87) 0 (16.6) 0 0
GDM 2 (0.58) 0 1(8.3) 0 1 (50)*
PPH 20 (5.8) 2 (5.5) 1 (8.3) 0 0, *P <0.05
Table 3: Mode of delivery in different groups *P <0.05.
. Subclinical ~ Overt Subclinical Overt
Euthyroid h " " " .
ypothyroid hypothyroid hyperthyroid hyperthyroid

N =347 N =236 N=12 N=3 N=2
NVD 275 (79.3) 28 (78.0) 5 (41.6) 3 (100) 1 (50)
LSCS 59 (17.1) 6 (16.6) 5 (41.6)* 0 1 (50)
LSCS for fetal distress 8 (13.5) 2 (33.3) 3 (60%)* 0 0
Instrumental delivery 5 (1.45) 0 0 0 0
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Table 3 shows the route of delivery in different groups.
79.3% of euthyroid, 78% of subclinical hypothyroid,
41.6% of overt hypothyroid, 100% of subclinical
hyperthyroid, and 50% of overt hyperthyroid patients had
normal vaginal delivery. The rate of caesarean section
was significantly higher in patients with overt
hypothyroidism (41.6 vs. 17.1% P = 0.0031) as compared
to the euthyroid controls. No significant increase was
seen in the subclinical hypothyroid and hyperthyroid
groups.

Among the various indications of caesarean section, the
most common was caesarean section for fetal distress
(60% in overt, 33.3% in subclinical, and 13.5% in overt
hypothyroidism). The rate of caesarean section for fetal
distress was statistically significant in overt hypothyroid

patients (all other indications were equally distributed in
all groups).

Fetal outcome in different groups is shown in Table 4.
Adverse fetal outcomes in overt hypothyroidism included
spontaneous abortion (16.6 vs. 2.39%, P = 0.054),
preterm birth (33.3 vs. 5.8%, P = 0.04), low birth weight
(50 vs. 12.11%), intrauterine growth retardation (25 vs.
4.9%, P = 0.02), and fetal death (16.6 vs. 1.7%, P =
0.024) as compared to the euthyroid women. All of them
were found to be highly significant. Adverse fetal
outcomes in subclinical hypothyroidism included
spontaneous abortion (5.5 vs. 2.39%), preterm delivery
(11.2 vs. 5.8%), low birth weight (25 vs. 12.11%), and
intrauterine growth retardation (8.4 vs.4.9%) as compared
to the euthyroid women. Preterm birth was found to be
statistically significant (P = 0.02).

Table 4: Fetal outcomes in the study *P <0.05.

Euthyroid Subclinica! Overt _ Subclinica! Overt _
hypothyroid hypothyroid hypothyroid hyperthyroid
N = 347 N =36 N=12 N=3 N=2
Live births 34 (94.4) 333 (96) 8 (66.6) 3 (100) 2 (100)
Preterm birth 9 (25)* 20 (5.8) 4 (33.3)* 0 0
IUGR 3(8.4) 17 (4.9) 3 (25)* 0 0
LBW 9 (25)* 42 (12.11) 6 (50)* 0 0
Abortions 2 (5.5) 8 (2.39) 2 (16.6)* 0 0
Still births 6 (1.7) 2 (16.6)* 0 0 0
Table 5: Neonatal outcome.
Euthyroid Subclinica! Overt . Subclinica! Overt _
hypothyroid hypothyroid hypothyroid  hyperthyroid
N = 333* N = 34* N =8* N=3* N =2*
Hyper bilirubinemia 20 (6.1) 4 (11.8) 2 (25) 1(33.3) 0
Respiratory Distress Syndrome 12 (3.61) 4(11.8) 2 (25)** 0 0
Sepsis 8 (2.40) 1(2.7) 1(12.5) 0 0
Hypoglycaemia 3(0.9) 1(2.7) 0 0 0
Hypothermia 2 (0.6) 1(2.7) 0 0 0
Intracranial bleed 2(0.3) 0 0 0 0
Necrotising enterocolitis 1(0.3) 0 0 0 0
Early neonatal death 4(1.2) 1(2.7) 1(12.5) 0 0

*Only live births in each group included

The mean birth weight in the group 1 was 2.61+0.45, in
group 2 was 2.58+0.7, in group 3 was 2.2+0.8, in group 4
was 2.940.3, and in group 5 was 2.8+0.15.

Mean birth weight in group 3 was significantly lower
than that in Group 1 (P = 0.0002). Mean birth weights in
group 2, 4, and 5 were not statistically significant. Apgar
score <7 at 1 min was seen in 37.5% of overt hypothyroid
as compared to 5.4% of euthyroid neonates and was
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found to be statistically significant (P = 0.0088). Neonatal
outcome in different groups is shown in Table 5.

No significant difference was found in terms of NICU
admission, Apgar score <7 at 5min, and neonatal
complications needing admission to NICU, except
respiratory ~ distress syndrome which was seen
significantly in patients with overt hypothyroidism (P
<0.005). No other significant neonatal complications
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were seen in terms of hyperbilirubinemia, sepsis,
hypoglycaemia,  hypothermia, intracranial  bleed,
necrotizing enterocolitis, and early neonatal death in
different groups.

DISCUSSION

It is best to screen women early in the pregnancy for
thyroid dysfunction because thyroid diseases satisfy most
of the criteria for a disease to warrant population
screening. They are common, treatable, and to some
extent preventable conditions which produce morbidity
and pose special risks for pregnancy and the developing
fetus. Screening for thyroid dysfunction in a woman who
is pregnant or wants to be pregnant is important because
thyroid hormone status is directly related to fetal brain
development.

Prevalence of hypothyroidism was high in our study with
3% of overt and 9% of subclinical hypothyroid patients,
thus necessitating the need for universal screening for
thyroid dysfunction.

In present study, it was noted that overt hypothyroid and
overt hyperthyroid women had higher maternal age as
compared to women in the other groups. It was seen that
increased maternal age was associated with higher
incidence of thyoid dysfunction. The increase in
prevalence of hypothyroidism in the older age group is
due to current trend of older women becoming pregnant.

There were several important findings from study. First,
preeclampsia was the most common maternal
complication in hypothyroid patients followed by
abruption. Second, the occurrence of fetal loss
(spontaneous abortion, fetal death) was significantly
increased in the pregnant women with overt
hypothyroidism. Third, the pregnant women with
subclinical and overt hypothyroidism had a significant
increase in the incidence of preterm delivery, fetal
distress, and intrauterine growth retardation.

Fetal loss was 16.6-fold greater in the pregnant women
with overt hypothyroidism compared with those from the
euthyroid group. Allan et al showed that TSH levels
greater than 6 mU/liter were significantly associated with
a higher frequency of stillbirth.® Benhadi et al found that
high maternal TSH levels were associated with an
increased risk of pregnancy loss.!* Because TSH is
inversely related to hCG levels, women with low hCG
levels are at a greater risk of child loss.

In addition, maternal subclinical hypothyroidism
increased the risk of fetal distress, which is in agreement
with the study of Goel et al who reported a higher
incidence of fetal distress in pregnancies complicated by
maternal hypothyroidism (subclinical hypothyroidism,
euthyroid on replacement therapy, and overt
hypothyroidism); it has been suggested that
hypothyroidism may exert irreversible effects on the fetus
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and placenta in early pregnancy, which impair their
subsequent ability to tolerate stress, thereby increasing
the incidence of fetal distress in labor.!? Fetal distress
may impair infant developmental of the nervous system.

In another study, Sahu et al analyzed thyroid function
during the second trimester in high-risk pregnant women
and reported that prevalence of thyroid disorders,
especially overt and subclinical hypothyroidism, was
6.47%.%% Further, significant adverse effects on maternal
and fetal outcome were seen emphasizing the importance
of routine antenatal thyroid screening. In another study
from India, the authors reported the prevalence of
hypothyroidism and thyroid autoimmunity as 4.8 and
12.4%, respectively.

Although hyperthyroidism in pregnancy is uncommon,
effected on both the mother and child are critical.
However, in this study, no significant finding was seen as
the sample size was small and the disease is
comparatively infrequent.

There were two main drawbacks in our study: first that
TPO antibody levels were not examined in all the patients
and second that neonatal cord blood TSH levels were not
examined in patents.

The strong point of this study is that we included a large
number of subjects in this study from India.

This study concludes that there is a high prevalence of
hypothyroidism (14.3%), the majority being subclinical
in pregnant women, and universal screening of thyroid
dysfunction may be desirable in our country.
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