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ABSTRACT

INTRODUCTION:Pregnancy is a period that places great physiological stress on both the
mother and the fetus. When pregnancy compounded by endocrine disorders such as
hypothyroidism, the potential for maternal and fetal adverse outcomes can be immense.
Screening for subclinical hypothyroidism is essential in all pregnant women, especially in the
Indian context, as Indian women have increased risk of developing iodine deficiency during
pregnancy. Hence, this study planned to evaluate the effect of subclinical hypothyroidism on
pregnancy outcomes.

METHOD:It was a prospective analytical study. Sample size consisted of 73 pregnant
women attending antenatal OPD. Thyroid profile (serum TSH, FT3 and FT4) was done during
first visit. The results analyzed and SCH decided as per trimester specific cutoffs: TSH
>2.5mIU/L in 1st trimester, >3mIU/L in 2™ trimester and >3.5mIU/L in 3rd trimester.
Information regarding general characteristics of participants recorded. The participants
followed up to assess the mode of delivery, maternal and fetal outcome and any associated
co-morbidities. Women with SCH treated accordingly.

RESULTS: Seventy-three antenatal women underwent thyroid screening, of them 24.7%
had subclinical hypothyroidism. Proportion of SCH women having age less than 25 years
was 55.6% compared to 72.3% in euthyroid women. No significant difference observed
between SCH and euthyroid groups for iodized salt consumption, type of diet and BMI
(p>0.05). Compared with euthyroid status, SCH was associated with higher rates of High
blood pressure (HBP) (27.8% vs 7.3%, p=0.02) and Low birth weight among babies (38.9% vs
14.5%, p=0.03). Proportion of Anaemia and Poor APGAR score was also high in SCH women
compared to euthyroid. However, the significance was only marginally high. (Anaemia-
72.2% vs 45.5%, p=0.049; Poor APGAR score- 27.8% vs 9.1%, p=0.045).
CONCLUSION:Prevalence of subclinical hypothyroidism among pregnant women is fairly
high among Indians. Pregnant women with SCH had unfavourable maternal and fetal
outcomes specifically there is an increased risk of high blood pressure and low birth weight
babies. Thus, routine maternal thyroid function testing is necessary to improve maternal and
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perinatal outcomes.
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INTRODUCTION:

Thyroid dysfunction is the second most frequent endocrine disease among reproductive-aged
women." Pregnancy is a period that places great physiological stress on both the mother and the
fetus. If pregnancy compounded by endocrine disorders such as hypothyroidism, the potential
for maternal and fetal adverse outcomes can be immense. Hypothyroidism during pregnancy is
usually asymptomatic, especially when subclinical.

Hypothyroidism during pregnancy increases the risk of abortion, gestational hypertension,
anemia, abruptio placenta and postpartum hemorrhage.?*Untreated maternal hypothyroidism
can lead to preterm birth, low birth weight, and respiratory distress in the neonate. Enough
evidence has accumulated over the years about the role of thyroxin in normal development of
the fetal brain. Neurological deficits in infants and juveniles, including low intelligence quotient
scores, cognitive delay, and psychomotor development impairment, are the main complications
induced by maternal hypothyroidism during pregnancy.>”

The prevalence of hypothyroidism in pregnancy varies from 0.4% to 11% worldwide.? In India,
prevalence rates of hypothyroidism during pregnancy ranging from 4.8% to 11% and SCH is as
high as 13.5%.% “1°The rate of detection, especially in a developing country like India, has not
kept pace with the magnitude of the problem. Since hypothyroidism can be easily treated,
timely detection and treatment of the disorder could reduce the burden of adverse fetal and
maternal outcomes, which are very commonly encountered. Present study designed to find out
the prevalence and impact of subclinical hypothyroidism.

MATERIALS AND METHODS

Design: Hospital based prospective analytical study.

Study population: Study setting selected was antenatal OPD at tertiary care hospital.
Every week, Monday and Thursday chosen to enroll the participants. On each day of
antenatal OPD, every 10™ woman coming to the antenatal OPD was enrolled for the
study. In case of non-response or any other reason, next woman enrolled for study,
provided she fulfill the inclusion criteria. Total 73 antenatal women enrolled for the study.
Study variables:

Information regarding general characteristics of participants was recorded. The
participants also subjected for clinical examination and laboratory investigations which
general and systemic examination, height and weight measurement, blood pressure
measurement, hemoglobin estimation, thyroid function tests etc.

Assessment of thyroid function performed by measurement of TSH, FT3 and FT4 levels.
European Thyroid Association Guidelines used to classify thyroid function during
pregnancy. As per these guidelines, antenatal woman diagnosed as having subclinical
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hypothyroidism (SCH) if TSH >2.5mIU/L in 1st trimester, >3mIU/L and >3.5mIU/L in 2nd
trimester and 3rd trimester respectively provided normal free T3 and T4. If the TSH was
>10.0 mIU/L regardless of the FT4 level, the woman diagnosed as having overt
hypothyroidism.
Study participants followed up to assess the maternal outcomes, fetal outcomes and any
associated co-morbidities. Women with SCH were treated accordingly and babies born to
SCH mothers screened for congenital hypothyroidism.
Exclusion criteria
Pre-existing thyroid disorders
Patients presenting with symptoms of overt hypothyroidism
Women with multiple pregnancies
Ethics statements
Ethical clearance was obtained from institutional human ethics committee to
conduct the study.
Study was conducted according to world medical declaration of Helsinki.
Informed consents obtained from all enrolled subjects prior to the study.
Privacy of all subjects guaranteed.
Statistical analysis
The results for continuous variables expressed as mean +/- SD and for categorical
variables as percentages. To compare the means and proportions, chi-square and t-test
used with 5% level of significance.
OBSERVATION AND RESULTS
In present study, out of 73 women, 55 (75.3%) had TSH and fT4 values within the normal
reference ranges in the trimester of testing and were considered to be euthyroid, whereas
18 (24.7%) had high TSH levels coupled with normal fT4 levels and were considered to
have sub clinical hypothyroidism (SCH). [Table 1]

TABLE 1
Subclinical Hypothyroidism Number Percentage
Present 18 24.7
Absent 55 75.3
Total 73 100.0

Table 2 shows maternal general characteristics. Proportion of age less than 25 years
found to be 55.6% in women with SCH, and 72.3% in euthyroid women. Difference was
not statistically significant (p=0.17). However, on comparing the mean age between two
groups, the difference was statistically significant (p=0.02).

Out of 18 SCH women, 15 (83.3%) regularly taking iodised salt in their diet, whereas
among euthyroid women (n=55), 45 (81.8%) taking iodised salt. Difference was
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insignificant. There was no association between Vegetarian/Non-vegetarian diet and SCH
(p=0.74). Of the 18 SCH women, 07 (38.9%) had vegetarian diet whereas in euthyroid
women 19 (34.5%) had vegetarian diet.

Among SCH women (n=18), 02 (11.1%) were overweight, whereas in euthyroid women
(n=55), 03 (5.5%) were overwight. Mean BMI was also more in SCH women (21.1 kg/m?)
compared to euthyroid women (21.4 kg/m?). However, there was no association found
between BMI and SCH (p>0.05).

TABLE 2 General characteristics of study population

Variable Sub clinical Euthyroid(n=55) p- value
hypothyroidism(n=18)

Age (years) <25 10 (55.6) 40 (72.3)
>=25 08 (44.4) 15 (27.7) 0.1736
Mean + SD 243+4.3 22.1+3.2 0.0233
lodized salt Yes 15 (83.3) 45 (81.8)
consumption
No 03 (16.7) 10 (18.2) 0.8840
Diet Vegetarian 07 (38.9) 19 (34.5)
Non-Vegetarian 11(61.1) 36 (65.5) 0.7384
BMI (kg/m?) <25 16 (88.9) 52 (94.5)
>=25 02 (11.1) 03 (5.5) 0.4095
Mean + SD 211427 21.4+3.1 0.7146

Maternal and Fetal outcomes are compared in Table 3. Cut —off of 11 gm% was taken to
determine anemic status in pregnant woman as per the WHO criteria. Significantly higher
proportion of SCH women had anemia (72.2%) compared to euthyroid women (45.5%) [p<
0.05]. Mean Hb level was also lower in SCH women (9.7 gm%) compared to euthyroid
women (10.0 gm%). Proportion of high blood pressure was significantly higher in women
with SCH than in euthyroid women (27.8% vs 7.3%, p=0.02)

More low birth weight babies delivered in SCH group than euthyroid group (38.9% vs 14.5%).
There was a strong association between SCH and LBW (p=0.03). However, difference of
mean birth weight of babies was not significant (2.6 kg vs 2.7 kg, p=0.43)

Poor APGAR score (< 7) was more in SCH women (27.8%) than euthyroid women (9.1%) at 1
minute after delivery of baby. There was significant association between SCH in mother and
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poor APGAR of baby (p<0.05)
Table 3 Maternal and Fetal outcomes

Variable Sub clinical Euthyroid p- value
hypothyroidism(n=18) | (n=55)
Hb (gm%) <11 13(72.2) 25 (45.5)
11ormore |05 (27.8) 30 (54.4) | 0-0485
Mean+SD |9.7+1.3 10.0+1.2 0.3701
High Blood Pressure Yes 05 (27.8) 04 (7.3)
(SBP>140 and/or 0.0216
DBP>90) No 13(72.2) 51(92.7)
Birth Weight (kg) <25 07 (38.9) 08 (14.5)
250rmore | 11 (61.1) 47(855) | 00265
Mean+SD |2.6+0.5 2.7+0.3 0.4312
APGAR Score <7 05 (27.8) 05(9.1)
(at 1 minute) 7 or more 13 (72.2) 50(90.9) 0.0454

DISCUSSION

Subclinical hypothyroidism (SCH) is the commonest form of hypothyroidism in pregnancy; it
comprises of high thyroid-stimulating hormone (TSH) with thyroxin (T4) levels in normal or
low normal range.

If the TSH is greater than 2.5 at any time during pregnancy, T4 levels should be checked
to determine whether the hypothyroidism is overt or subclinical. If T4 is low, the diagnosis is
overt hypothyroidism, which can impair the infant's neurocognitive development. There are
also increased risks for premature birth, low birthweight, and miscarriage. Overt
hypothyroidism must be treated. If TSH is high and the T4 is normal, the diagnosis is
subclinical hypothyroidism. In this case, the next step is to check for antithyroid peroxidase
antibodies. Women who are antibody positive should be treated. The effect of subclinical
hypothyroidism on fetal neurocognitive development is not clear. But one large study
showed lower 1Q tests in the children of untreated women. Treatment is necessary when
TSH is 10 or more, regardless of the T4 level. In addition, TSH should be monitored every 4
weeks during the first 20 weeks of gestation, then once again between 26 and 32 weeks."

The current study performed to gain insight into the impacts of SCH on maternal and
perinatal outcomes. In our study sample, 24.7% of pregnant women were diagnosed with
SCH.

Forough et al™* in the year 2012 conducted a study on 600 pregnant women in Iran and
showed 11.3% prevalence of SCH. Sannaboraiah A et al*® in their study of 200 antenatal
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women found 9.5% prevalence of subclinical hypothyroidism. Dhanwalet al* in his study
showed an SCH prevalence of 4.3% among the pregnant women in north India. Abalovichet
al® in the year 2007 estimated subclinical hypothyroidism appears to occur in 2-3% of
pregnancies. Gayathri et al*® in the year 2007 analyzed the prevalence of SCH among 495
pregnant women attending Government hospitals in South India and showed that
prevalence was 2.8% in her study. Subclinical hypothyroidism identified in 2.3% of the 25,756
antenatal women tested by Brian et al'” in their study in Texas in year 2000. Liang-Miao Chen
et al.'® in their prospective study on 8012 pregnant women at Third Hospital Affiliated of
Wenzhou Medical University, Zhejiang, China, reported that 371 (4.63%) had high TSH levels
coupled with normal fT4 levels and were considered to have SCH.

There is a wide variation in prevalence of SCH during pregnancy in different studies
with higher prevalence in current study.
Age and SCHIn present study, SCH women had significantly higher mean age compared to
euthyroid (p=0.02).Sannaboraiah A. et al*® also observed positive correlation between
subclinical hypothyroidism and higher maternal age (p=0.018). The study by Kalpeshet al*®
had similar results i.e., increased maternal age was associated with higher incidence of
thyroid dysfunction. Higher mean age among SCH group may be due to that SCH shown to
increase with age.
High blood pressure and SCHThe results of our study suggest an association between
subclinical hypothyroidism and increased blood pressure levels (27.8% vs 7.3%, p=0.02).
Several mechanisms could explain why subclinical hypothyroidism has an adverse effect on
blood pressure. Clinical hypothyroidism known to increase blood pressure levels, and the
main underlying cause of this thought to be the degree of systemic vascular resistance
present in patients with clinical hypothyroidism.?’ Luboshitzky et al found that the
prevalence of hypertension in the subclinical hypothyroidism group was significantly higher
than that in the normal control group, supporting our findings.* YunfeiCai et al*? also found
association between SCH and increased blood pressure in their meta-analysis of subclinical
thyroid dysfunction patients. Similarly Liang-Miao Chen et al*® also found significantly higher
proportion of high blood pressure in women with SCH than in euthyroid women (3.504% vs.
1.819%, P= 0.02).However, Duanet al®® and Walsh et al** in their cross-sectional study not
found significant association between subclinical hypothyroidism and an increase in blood
pressure.
HB and SCHHypothyroidism can cause certain forms of anemia, which are usually
macrocytic hypochromic, and/ or normocytic. In this study, proportion of anemia was
significantly higher in SCH women compared to euthyroid women [72.2% vs 45.5%,
p=0.048]. Akteret al® reported anemia among 17.2% of SCH patients whereas Sannaboraiah
A et al*® found 31.6% anemic patients among SCH group in their studies.
BMI and SCHIn current study, overweight proportion was more in SCH women compared to
euthyroid women. However, mean BMI was lower in SCH group than euthyroid group. There
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was no association found between BMI and SCH (p=0.41). Karthicket al®® found that patients

with SCH represent lower BMI when compared to euthyroid control group.On the contrary,
Knudsen et al*’ in the year 2005 found a positive association between BMI and serum TSH (P
< 0.001). The study by Solanki et al®® found that individuals with higher BMI had higher
levels of serum TSH and that this trend continued from the underweight to the obese group
(p <0.001). Hypothyroidism is associated with a moderate increase in weight gain, and it has
been described recently that changes in TSH could be result of excess weight®.

LBW and SCHIncidence of LBW in our study was found to be significantly higher in SCH
group compared to euthyroid (38.9% vs 14.5%, p=0.03). In Akteret al® study also, low birth
weight babies were common in patients with subclinical hypothyroidism (27.6%). In Liang et
al*® study, more LBW infants were delivered in the SCH group than in the euthyroid group
(4.582% vs. 1.885%, P<0.001). Same association reported by Leung et al*®.These findings
suggest that the increased rate of LBW in infants born to women with SCH is related to this
thyroid disorder. Because LBW is reported risk factor for subnormal neurobehavioral
performance and intellectual development®***possible links between LBW in infants born to
mothers with SCH and impaired psychological development have been proposed®**°.
APGAR Score and SCHIn present study, incidence of low APGAR Score at 1 minute was
significantly higher among SCH women compared to euthyroid women (27.8% vs 9.1%,
p=0.045).In a study by Sannaboraiah A et al*®, 9 out of 19 babies had APGAR score less than
7 (47.36%). Foroughet al*? reported that subclinical hypothyroidism had a significant
association with low Apgar score at first minute (P = 0.022). It increased the risk of low
Apgar score by 2.15 times. Goelet al*® also showed a higher risk of fetal distress in mothers
with subclinical or clinical hypothyroidism. It seems that hypothyroidism exerts irreversible
influences on the placenta and fetus during pregnancy and decreases the fetal ability to
tolerate stress and therefore, neonates present with low Apgar scores at birth®. Limitation
of the studyThyroid peroxidase antibodies (TPO antibodies) was not determined.

CONCLUSION AND SUMMARY

The major finding of this study was that SCH, a relatively common disorder in pregnant
women, has pronounced effects on maternal and fetal outcomes. Specifically, SCH can lead
to HBP in mothers, and higher incidences of LBW in infants. If the condition detected early,
it is easy to treat, with very little detriment to the mother and the fetus. Thyroxine
replacement in pregnant women suffering from overt or SCH does prevent obstetric and
fetal complications and shows no harmful effects of thyroxine therapy. However, without a
matched untreated control group, we cannot conclude that all pregnant women with SCH
should be treated with thyroxine.

Therefore, until studies are done to demonstrate that thyroxine supplementation will
obviate any of these maternal and fetal morbidities, widespread serum TSH screening and
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treatment of women with subclinical hypothyroidism during pregnancy is unjustified.
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