DOI: https://doi.org/10.53350/pjmhs020231712281

ORIGINAL ARTICLE

Incidences of Congenital
Hyperthyroid Women

ZAHIDA KAMAL?Y, HABIBULLAH BABAR?, SHAMAYAL MANDOKHEL®
!Consultant Gynaecologist, Gynae Unit 2, Bolan Medical Complex Hospital, Quetta

Hyperthyroidism in

Neonates Born to

2Professor, *Associate Professor, Department of Paediatrics, Balochistan Institute of Child Health Services Quetta
Correspondence to: Zahida Kamal, E-mail: zahidayousaf2011@gmail.com, Cell: 0333-7786144

ABSTRACT

Background: Thyroid hormones are important not only for the development of the central nervous system of infants but also
play a vital role in regulation of various metabolic activities during infancy. Recent advances in literature have identified the risk
of congenital hypo-hyperthyroidism in infants whose mother is suffering from hyperthyroidism.

Objective: To estimate the incidence of congenital hyperthyroidism in neonate born to hyperthyroid women.

Study Design: Prospective cohort study

Place and Duration of Study: Department of Gynaecology, Bolan Medical Complex Hospital Quetta from 1% January 2021 to
30" September 2023.

Materials and Methods: Five hundred pregnant women who were suffering from hyperthyroidism were enrolled. The complete
demographic details, prima, gravida, body mass index, hypertension, comorbidities were entered in a well-structured
questionnaire. Each pregnant woman underwent 3cc blood withdrawal for analyzing her thyroid function test and confirmation
the hyperthyroidism. Each pregnant woman was followed up to their delivery. Each baby was sent to Baluchistan Institute of
Health Science, Quetta for Thyroid stimulating test which was performed through a blood spot pricked from the newborns heal
using pricking lancet. The test was performed within 24-72 hours post-delivery. The maternal antibodies were also analyzed
from the same blood spot through enzyme linked immune sorbent assay. Those cases which were identified with congenital
hyperthyroidism were further treated for complete assessment and treatment at Balochistan Institute of Child Health Service
Quetta. Those neonates with high, subclinical or borderline conditions were referred to a repeat test after 3-5 days, 15 days and
30 days after birth for reassessment and follow up.

Results: Majority of the pregnant hyperthyroid women were within the age group of 26-40 years with an overall mean age of
27.8+2.85 years. There were 87.6% those women who showed the presence of autoantibodies in them. Out of the total number
of singleton deliveries there were 79.6% of the neonates born with normal body weight while 20.4% were found to be

underweight. There were three neonates born with hyperthyroidism detected within the first 72 hours of their life.
Conclusion: The overall incidence of congenital hyperthyroidism neonates within pregnant women suffering from

hyperthyroidism was reported as 0.6%.
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INTRODUCTION

Thyroid gland is an endocrine gland situated constituted of two
connected lobes situated in the neck of vertebrates. The hormones
released by the thyroid gland are associated with metabolic control
and other functions of the body system.® The role of various
hormones during infancy is highly significant for the proper growth
and development of the neonate. Thyroid hormones are important
not only for the development of the central nervous system of
infants but also play a vital role in regulation of various metabolic
activities during infancy.

Routine screening of thyroid hormones for neonates was
initiated early in 1990s. Until now there is a deficiency of
consensus data which can verify on identifying precise risk factors
leading to congenital hyperthyroidism.>’ Graves' disease is an
autoimmune disorder that causes hyperthyroidism (an overactive
thyroid gland). A combination of genetic and environmental factors
including family history, gender, age, stress, loss of vitamins and
mineral as well as medical conditions can lead to Graves'
disease.?®

Recent advances in literature have identified the risk of
congenital hypo-hyperthyroidism in infants whose mother are
suffering from Graves disease depending upon the balanced
reached between thyrotropin (TSH) receptor stimulating as well as
binding antibiotics and antithyroid drugs during their placental
passage.® The incidence of neonatal hyperthyroidism may be
presented in 1 to 5% of the offspring’s born to the mothers
suffering with Grave’s disease. The incidence has been reported
without gender discrimination. Since the global prevalence of
Grave’s disease itself is only 0.2% leading to 1 out of the total 25-
50 thousand births having the risk of congenital hyperthyroidism.
The prevalence of hyperthyroidism in Pakistan is 2.9%, which is
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two times higher than in the United States.>8

The neonatal hyperthyroidism is self-limited and resolves
within the first six months of life (within week 3 to 13), yet it can
become life threatening and requires early diagnosis and treatment
for avoiding criticalities.’®* The present study was designed to
assess the incidence of congenital hyperthyroidism in neonates
born to hyperthyroid women. The results of this study provided
substantial evidence on the extent of maternal hyperthyroidism as
a risk factor for development of hyperthyroidism in neonates.

MATERIALS AND METHODS

This prospective cohort study was conducted at Department of
Gynaecology, Bolan Medical Complex Hospital Quetta from 1%
January 2021 to 30" September 2023. All those pregnant women
who were suffering from hyperthyroidism were enrolled as study
participants after their consideration of the written informed
consent. The total number of patients received within the two years
was 500. The sample size was estimated using the already known
prevalence of hyperthyroidism in Pakistan while the sample size
calculation was performed through available software which
applies 95% CI, and 80% power of test. The complete
demographic details, prima, gravida, body mass index,
hypertension, comorbidities were entered in a well-structured
guestionnaire. Each pregnant woman underwent 3cc blood
withdrawal for analyzing her thyroid function test and confirmation
of hyperthyroidism. Pregnant women who were confirmed for
hyperthyroidism, singleton pregnancy, between the age group 18-
40 years were included in this study. Those pregnant women
having subclinical hyperthyroidism, serious comorbidities,
autoimmune disorders were excluded from the study. Each
pregnant woman was followed up to their delivery. The Thyroid
stimulating test of each baby was sent to Baluchistan Institute of
Health Science, Quetta which was performed through a blood spot
pricked from the newborns heal using pricking lancet. The test was
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performed within 24-72 hours post-delivery. The maternal
antibodies were also analyzed from the same blood spot through
enzyme linked immune sorbent assay. The maternal antibodies
were also analyzed from the same blood spot through enzyme
linked immune sorbent assay. The analysis was done through
formation of filter blot and assessing the blood spot on filter paper
by gamma counter application. Newborns vitals, weight and health
status was assessed at Baluchistan Institute of Child health
Services Quetta by a pediatrician. Newborns weight, mode of
delivery, gestational age was documented. Those cases which
were identified with congenital hyperthyroidism were further
referred to a Baluchistan Institute of Child Health Services, Quetta
for complete assessment and treatment. Those neonates with
high, subclinical or borderline conditions were referred to a repeat
test after 3-5 days, 15 days and 30 days after birth for
reassessment and follow up. Data and test results of newborns
were also entered in the well-designed questionnaire and entered
on SPSS version 26.0 for further analysis through chi square test
wherein the p value < 0.05 was considered as significant.

RESULTS

The majority of the pregnant hyperthyroid women were within the
age group of 26-40 years with an overall mean age of 27.8+2.85
years. The present study results showed that majority of the
pregnant hyperthyroid women were within the age group of 26-40
years with an overall mean age of 27.8+2.85 years. The clinical
history presented previous still birth incidence in these women with
a percentage value of 5.6%. There were only 38.2% of the women
who did not receive the treatment for hyperthyroidism while
majority in them were unidentified before (Table 1).

There were 87.6% those women who showed the presence
of autoantibodies in them. The treatment percentage also
elaborate the fact that there was a significant number of pregnant
women either not treated or unknown of their condition. Majority of
the treated pregnant women were taking combined carbimazole in
combination with propylthiouracil (Table 2)

Within the delivered newborn there was no case reported of
still birth or fetal abnormalities until the time of their discharge.
However out of the total number of singleton deliveries there were
79.6% of the neonates born with normal body weight while 20.4%
were found to be underweight. There was no significant within
gender variance among cases (Table 3).

There were three neonates born with hyperthyroidism
detected within the first 72 hours of their life. With treatment
initiation two cases hyperthyroidism was brought under control and
normalized while one child whose parents rejected for treatment
suffered abnormal values of thyroid stimulating hormone even >30
days (Table 4).

The three infants who were suffering from congenital
hyperthyroidism presented with typical symptoms of irritability,
insomnia, insufficient body weight gain unless initiated with proper
treatment plan. The detailed clinical assessment of the three
congenital hyperthyroid neonate cases presented some common
connection between all cases with unknown maternal TSH
receptor antibodies and fetal variations. However, case # 3 had
maximum gap between pregnancy and mother previous treatment
as well as the similar case has lowest days of identification of its
condition (Table 5). The overall incidence of congenital
hyperthyroidism  within  pregnant women suffering from
hyperthyroidism was reported as 0.6% with 0.4% those cases
which were recovered through continuous treatment while 0.2%
was that who was unrecovered due to treatment denial of
parents/guardians (Fig. 1).

Table 1: Demographic and clinical features of hyperthyroid in pregnant women

Variable Mean+SD No. (%)

Age of mother (years) 27.8+2.85 500 (100%)

18-25 23.3+1.2 95 (19%)

26-40 31.3¢4.5 405(81%)

Clinical birth History

Fetal Abnormalities 25 (5%)

Fetal death/still birth === 28 (5.6%)

Mother not received treatment - 191 (38.2%)

Table 2: Biochemical characteristics and treatment received in pregnant women
Treatment Pattern in hyperthyroid women
[ Frequency (%) [ C1(95%) [ pvalue

Presence of Autoantibodies

Yes [ 62 (12.4%) [ 46.6 (20.6-39.4) [ 0.043

No | 438 (87.6%) | 26.2 (22.0-30.4) |

Mother Received Treatment

Yes [ 309(61.8%) [ 31.7 (23.5-39.9) [ 0.043

No | 191 (38.2%) | 21.4 (16.2-26.5)

Type of Treatment

Carbimazole 102 (20.5%) 29.4 (23.7-35.0) <0.05

Thyroxine

Propylthiouracil 76 (15.2%) 25.8 (18.5-33.0)

(PTU)

Combined 295 (59%) 21.6 (10.8-32.3)

Carbimazole and

PTU

Thyroxine 27 (5.4%) 95.0 (11.2-178.7)

Table 3: Weight distribution within the newborns

Newborn weight (grams) Mean+SD No. (%) Gende_r
Boy/Girl

Normal Weight (g) 2700+355 398 (79.6%) 120/200

Under Weight (g) 2200+98 102 (20.4%) 95/85

Table 4: Summary of maternal thyroid function tests and antibodies of newborns with overt hyperthyroidism

Case # Gender TSH (mIU/L Treatment advised Thyroid storm
24-78 Hours Day 3-5 Day 15 Day 30
1 Boy 0.013 0.014 0.013 2.6 Yes Yes
2 Girl 0.041 0.031 0.032 1.8 Yes No
3 Boy 0.022 0.033 0.023 0.08 No Yes
Table 5: Comparison of identified congenital hyperthyroid neonatal cases 0.75% -
Mother treatment 2.5 years 3 years prior 5 year prior
prior 0.60%
Maternal-TSH Unknown Unknown Unknown 0.60% 1
receptor-antibodies
Fetal variations Unknown Unknown Unknown 0.45% -+ 0.40%
Gestational age in 36 35 35
weeks 0.30% -
Weight; length at 2471g; 45cm | 3010g; 47cm 2312; 46cm 0.20%
birth
Age at diagnosis 18 days 15 days 03 days 0.15% 1 .
Diagnosis Blood Spot Blood spot test Blood spot
Test test 0.00% :
Congenital Recovered through Unrecovered
hyperthyroidism treatment

Fig. 1: Overall incidence of women suffering from hyperthyroidism
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DISCUSSION

The incidence of congenital hyperthyroidism was found to be 0.6%
among hyperthyroid pregnant mothers. The results of this study
were in coordination with previously reported literature wherein the
incidence of congenital hyperthyroidism in neonates was found to
be 0.7%.* There are other studies which report the incidence much
higher than the one reported in current study. A similar report was
published by Dulek et al® wherein the incidence has been reported
as 2.8%. The variance in the incidence rate may be caused by
various genetic factors in different people all over the world.

The majority of the neonates had normal body weight which
has been reported in other literature as well with similar findings.**
14 | ow birth weight is considered as a major concern which can
lead to retardation and abnormal growth of the newborn. In
Pakistan low birth weight is observed with a high percentage as
19% while in South Asia it has been recorded as 18.3%.3

In the present study there were 20.4% cases having low
birth weight. The congenital hyperthyroid neonates were having
low birth weight. Similar results have been reported earlier in other
research studies.'>6

Within the three neonates born with congenital
hyperthyroidism two of the cases suffered with thyroid storm. Out
of these two cases the treatment of one neonate was started with
Lugol’s iodine, carbimazole and propranolol. The presence of anti-
TPO/ anti-Tg is suggestive of autoimmune thyroiditis. Research
elaborates that 10% of hyperthyroid mothers may also be tested
positive with anti-TPO or anti-Tg. The Thyroid storm also termed
as thyrotoxic crisis is an acute life-threatening condition which can
be induced by excessive thyroid hormones. Early treatment can
aid in saving life.1"1°

The current study results showed that mother which is left
untreated for long brings higher risk of congenital hyperthyroidism
in their newborns. Among the various treatment plans for
hyperthyroid mother carbimazole and propylthiouracil (PTU) were
administered most for the used in the treatment of maternal
hyperthyroidism. Carbimazole in combination with PTU are
reported to be highly effective in monitoring and controlling the
mother’s hyperthyroidism.?*2 It is pertinent to mention that PTU is
linked with enhanced risk of liver injury, while carbimazole is
associated with embryopathy.?42

CONCLUSION
The overall incidence of congenital hyperthyroidism neonates
within pregnant women suffering from hyperthyroidism was
reported as 0.6%.
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