Journal of Cardiovascular Disease Research

ISSN:0975 -3583,0976-2833  VOL 15, ISSUE 05, 2024

Original research article

A study of thyroid profile in pregnancy

!Dr. Abhishek Shukla, 2Dr. Madhuri Singh, 3Dr. Anwarul Kabir, *Dr. Shubhangi Pandey
L2Assistant Professor, Department of Physiology, Autonomous State Medical College Sultanpur, Uttar
Pradesh, India
3 Associate Professor, Department of Physiology, Shree Narayan Medical Institute and Hospital, Saharsa,
Bihar, India
4Tutor, Department of Physiology, Autonomous State Medical College Sultanpur, Uttar Pradesh, India

Corresponding Author:
Dr. Shubhangi Pandey

Abstract

The expert panel recommends that all pregnant women undergo routine screening for thyroid function
due to the possible negative consequences of maternal thyroid problems and the clear advantages of
therapy. This study aimed to assess the thyroid profile and compare the perinatal outcomes between
women with normal thyroid function and those with aberrant thyroid function.

Keywords: Thyroid profile, pregnancy, IUGR

Introduction

Thyroid problems are the most prevalent endocrine disorders that impact women in their reproductive
years and can have negative consequences on pregnancy outcomes. The prevalence of thyroid
impairment in pregnant women is estimated to be between 2.3% and 3.8% [1. Maternal hypothyroidism
is the prevailing thyroid condition during pregnancy. The prevalence of overt hypothyroidism in
pregnancies is 0.2%, while the prevalence of subclinical manifestation of hypothyroidism is 2% [,
Unregulated thyroid dysfunctions can be linked to negative pregnancy outcomes such as placental
abruption, hypertension, preterm delivery, foetal death, impaired intellectual function in the offspring,
and low birth weight 1. The physiological changes during pregnancy result in a 40-100% increase in the
synthesis of thyroid hormones to suit the needs of both the mother and the foetus 1. During pregnancy,
there are four significant changes that occur in the maternal thyroid: 1) the thyroid enlarges, 2) there is a
change in how iodine is processed, 3) there is an increase in thyroid hormone The thyroid dysfunction in
pregnant women is frequently disregarded due to the non-specific symptoms and the hypermetabolic
condition of pregnancy. The expert panel recommends frequent monitoring of thyroid function in all
pregnant women due to the possible negative consequences of maternal thyroid problems and the clear
benefits of therapy. This study aimed to assess the thyroid profile and compare the perinatal outcomes
between women with normal thyroid function and those with aberrant thyroid function 13-4,

Materials and Methods

This cross-sectional study was conducted in the Department of Physiology. Permission was obtained
from the institutional ethical committee. A cohort of pregnant women without any health issues (group
A) and an equivalent number of pregnant women with thyroid disorders (group B) were included in the
study.

Each group consisted of 30 members. The A and B groups were matched based on their age, gravidity,
parity, and geography. The selection of these women was conducted in a random manner from the
antenatal outpatient department (ANOPD), antenatal ward, and the labour room of AMCH on their initial
antenatal visit. The study excluded women who had multiple pregnancies, significant obstetrical
difficulties (such as antepartum haemorrhage, malnutrition, and hydramnios), systemic diseases
(including cardiac, renal, and hepatic conditions), and those who were using certain medications (such as
steroids, amiodarone, methadone, and dopamine). Patients with thyroid-related diseases were permitted
to receive treatment as needed. The pertinent data were gathered using a standardised proforma,
following the acquisition of written consent from the women. Peripheral blood samples were taken from
both the control and research groups. The RIAK-4/4A kit, RIAK-5/5A kit, and IRMAK-9 kit were
utilised to quantitatively test Ts, T, and TSH, respectively. Hyperthyroidism is characterised by low
levels of TSH and normal to high levels of T3 and T4. Hypothyroidism is characterised by elevated levels
of TSH and normal-to-low levels of Ts and T4. Moreover, we categorised thyroid dysfunctions into the
classes overt and Subclinical. Overt hypothyroidism was described as an elevated level of thyroid-
stimulating hormone (TSH) along with low levels of thyroxine (T4) and either low or normal levels of
triiodothyronine (T3). Overt hyperthyroidism is characterised by low levels of TSH in conjunction with
high levels of T4.Subclinical hypothyroidism is characterised by elevated levels of TSH along with
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normal levels of T4.Subclinical hyperthyroidism is characterised by low levels of TSH together with
normal levels of T4. The study population's normal thyroid levels were determined based on the data
shown in table 1 & 71, Comparisons of findings were conducted using inferential statistical methods,
namely y2 tests and t-tests. Data are represented as numerical values, percentages, or the average value
plus or minus the standard deviation. Significance was attributed to probability values less than 0.05.

Results
Table 1: Thyroid levels in control group range
Categories | Non pregnantadult | First trimester | Second trimester | Third trimester
TSH(uIU/mI) 0.35-4.26 0.18-4.44 0.44-5.18 0.26-4.46
Ta(ug/dl) 5.44-11.74 3.68-9.07 4.06-8.95 3.54-8.65
Ts(ng/dl) 77.65-135.46 71.66-175.85 84.34-195.85 97.69-182.47
*Thyroid Stimulating Hormone (TSH), Total Thyroxin (T4), Total Triiodothyroxine (T3)
Table 2: Thyroid levels in hypothyroid
Categories | Non pregnant adult | First trimester | Second trimester | Third trimester
TSH(uIU/mI) 1.35-5.26 3.18-4.44 4.44-5.18 4.26-5.46
T4(ug/dl) 4.44-7.74 2.68-6.07 3.06-6.95 3.54-6.65
Ts(ng/dl) 33.65-66.46 38.66-100.85 43.34-104.85 66.69-123.47
*Thyroid Stimulating Hormone (TSH), Total Thyroxin (T4), Total Triiodothyroxine (T3)
Table 3: Thyroid levels in hyperthyroid
Categories | Non pregnant adult | First trimester | Second trimester | Third trimester
TSH(uIU/ml) 0.08-0.34 0.18-0.44 0.44-0.96 0.26-1.02
T4(ug/dl) 7.74-11.44 9.07-13.68 8.95-14.06 3.54-15.65
Ts(ng/dl) 135.46-152.47 175.85-202.47 | 195.85-222.47 182.47-242.47
*Thyroid Stimulating Hormone (TSH), Total Thyroxin (T4), Total Triiodothyroxine (T3)
Table 4: Gestational age at delivery
Group A (N=30) Group B (N=30)
Category o Hypothyroidism (150 Hyperthyroidism (15)
Number (%) Number (%) Number (%)
Preterm 03 08 11
Term 27 07 04
Total 30 15 15
Discussion

The most significant reduction in serum TSH occurs in the initial trimester due to heightened levels of
serum hCG, which directly stimulates the TSH receptor and consequently enhances the production of
thyroid hormones. hCG levels rise after fertilisation and reach their highest point at 10~12 weeks of
pregnancy. This causes an increase in the overall blood concentrations of T4 and T3, which in turn leads
to a decrease in the levels of thyrotropin-releasing hormone (TRH) and TSH due to negative feedback.
Thyroid-stimulating hormone (TSH) is the most accurate and responsive measure of thyroid activity.
Interpreting free T4 and T3 levels during pregnancy is challenging due to elevated TBG and reduced
albumin levels, which compromise the accuracy of immunoassays and result in artificially low levels in
the third trimester !4, Moreover, a significant proportion of pregnant women, specifically up to 18%, test
positive for TPOAb or TgAb. Emerging evidence indicates that the presence of TPOAb has a negative
effect on the influence of maternal thyroid state, particularly hypothyroidism, on both the pregnancy and
the growing foetus. Thyroid antibody positive significantly raises the likelihood of developing thyroid
dysfunction after giving birth and during the postpartum period. The levels of circulating thyroxine-
binding globulin (TBG) and total thyroxine (TTs) increase from the seventh week of pregnancy and
reach their highest point during the sixteenth week of pregnancy. These levels remain elevated until birth
151, Women with numerous pregnancies typically exhibit elevated serum hCG levels and decreased TSH
levels. Therefore, it is advisable to exclude women with multiple pregnancies from reference populations
when establishing TSH reference intervals. During the initial three months of pregnancy, the hormone
hCG directly activates the TSH receptor, leading to an increase in the synthesis of thyroid hormones and
a consequent decrease in the concentration of TSH in the blood 1€, Consequently, pregnant women have
a decrease in serum TSH levels compared to their pre-pregnancy levels. It is worth noting that during the
first trimester of pregnancy, up to 15% of healthy women have a TSH level below the lower limit of 0.4
mIU/L that is often found in non-pregnant women Il During the second and third trimesters of
pregnancy, the levels of serum TSH and its reference range increase progressively. However, they still
stay lower than in women who are not pregnant 281, Due to larger levels of hCG in multiple pregnancies
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compared to singleton pregnancies, the decrease in the TSH reference range is more significant in twin
pregnancies ™. The proportion of women with a suppressed thyroid-stimulating hormone (TSH)
decreases to around 10% during the second trimester and 5% during the third trimester %, In women
with normal somatotroph function, Persechini et al. (2015) found that there was a significant decrease in
insulin-like growth factor 1 (IGF-1) levels during the first trimester of pregnancy. However, there were
no significant changes in growth hormone (GH) or insulin-like growth factor binding protein 3 (IGF-
BP3) concentrations. This suggests that the liver becomes resistant to the effects of GH due to the natural
secretion of oestrogens during pregnancy . Women might be categorised as having either normal or
pathological TSH levels based only on their gestational age at the time of the thyroid test in the first
trimester 22, Human placenta expresses two kinds of iodothyronine deiodinase: type 2 (D2) and type 3
(D3). The amounts of these enzymes decrease as pregnancy progresses 22, The D3 hormone is thought
to have a protective function in preventing an excessive transfer of thyroid hormones from the mother to
the growing foetus. Nevertheless, there was no observed disparity in the frequencies of clinical
pregnancy, birth, or miscarriage when using a TSH cut-off of either 2.5 mIU/L or 4.5 mIU/L in women
who underwent in vitro fertilisation (IVF) 1 or intrauterine insemination 2!, These findings support the
concept that women with a generally normal reaction to hCG have a lower chance of poor pregnancy
outcomes, as seen in successful assisted reproduction cycles %1, Automated immunoassays used in the
majority of clinical laboratories are made more complex in pregnant women due to the rise in TBG levels
and the decrease in albumin concentrations. Alternative techniques for direct measurement, such as
equilibrium dialysis (ED), ultrafiltration, or liquid chromatography/tandem mass spectrometry
(LC/MS/MS), are less affected by the changes in serum proteins associated with pregnancy. However,
these methods are considerably more costly and not as widely accessible. The international federation of
clinical chemistry (IFCC) working group has suggested using isotope dilution-liquid chromatography/
tandem mass spectrometry (ID-LC/tandem MS) in combination with equilibrium dialysis (ED) as the
reference measurement technique (RMP) for measuring serum FT4 271, It is advisable for each laboratory
to generate its own reference concentrations for TSH and FTy, as there are various thyroid hormone tests
that produce varying results during pregnancy . Although reference ranges are commonly employed,
they do not provide information on the likelihood of a specific concentration being linked to clinical
illness %1, The reference limits for Free T4 during pregnancy weeks 9-12 may be slightly higher (about
5%) compared to the reference limits for non-pregnant individuals. Accurate measurements of free T,
(and free T3) can be achieved using procedures that include separating the free hormone using
ultrafiltration or dialysis, and then directly measuring the hormone in the filtrate or dialysate using mass
spectrometry or sensitive radioimmunoassay . An undetectable level of TSH (<0.01 mIU/L) can
nevertheless indicate a normal pregnancy. However, a low but detectable level of maternal TSH is
unlikely to have any clinical significance Y. Studies have demonstrated that the TSH, TT,, total
triiodothyronine (TTs), FT4, and FT5 ranges may differ somewhat depending on the analytical methods
used. However, these differences do not have any major impact on clinical interpretation 3234, Elevated
levels of FT4 in early pregnancy are linked to reduced birth weight and an elevated likelihood of having
neonates that are tiny for their gestational age. This association holds true for pregnant women who do
not have a history of thyroid problems. When determining the reference range for Serum TSH, it is
important to include factors such as iodine intake, TPO (thyroid peroxidase) positivity, and, according to
certain studies, body mass index (BMI). The maternal thyroid measures have a correlation with both the
BMI before pregnancy and the weight gained during pregnancy [°l. Early research conducted on
pregnant women in the United States and Europe resulted in the suggestion of a maximum TSH level of
2.5 mIU/L during the first trimester and 3.0 mIU/L during the second and third trimesters 61, During
pregnancy, Koreans have shown a slight decrease in the upper reference limit 71,

Conclusion
Present study concludes that there is significantly high association between thyroid disorders and preterm
perinatal outcome.
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