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Abstract

The objective of the study was to compare the clinical efficacy and pregnancy outcomes of methimazole and propylthiouracil in
managing hyperthyroidism during pregnancy. This retrospective analysis included 100 pregnant women with hyperthyroidism, who
were divided into two groups: the methimazole group (Group A) and the propylthiouracil group (Group B). Indicators such as thyroid
function, liver function, pregnancy outcomes, and newborn health were closely monitored. The results revealed that both groups
experienced a reduction in thyroid function indicators, with Group B showing a more modest decrease. Group B exhibited a higher
incidence of liver injury but also achieved more full-term pregnancies. There were no significant differences in adverse reactions,
miscarriage rates, or cesarean rates between the two groups. Apgar scores were higher in Group B, while neonatal weights were
comparable. We conclude that propylthiouracil improved thyroid function more substantially than methimazole although it was
associated with a higher risk of liver injury. (Afr J Reprod Health 2024; 28 [10]: 141-147).
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Résumé

L'objectif de I'étude était de comparer I'efficacité clinique et les issues de grossesse du méthimazole et du propylthiouracile dans la
gestion de [I'hyperthyroidie pendant la grossesse. Cette analyse rétrospective a inclus 100 femmes enceintes atteintes
d'hyperthyroidie, réparties en deux groupes : le groupe méthimazole (groupe A) et le groupe propylthiouracile (groupe B). Des
indicateurs tels que la fonction thyroidienne, la fonction hépatique, 1’issue de la grossesse et la santé des nouveau-nés ont été
étroitement surveillés. Les résultats ont révélé que les deux groupes ont connu une réduction des indicateurs de la fonction
thyroidienne, le groupe B présentant une diminution plus modeste. Le groupe B présentait une incidence plus élevée de lésions
hépatiques, mais réalisait également davantage de grossesses a terme. Il n'y avait aucune différence significative en termes d'effets
indésirables, de taux de fausses couches ou de césariennes entre les deux groupes. Les scores d'Apgar étaient plus élevés dans le
groupe B, tandis que les poids néonatals étaient comparables. Nous concluons que le propylthiouracile améliore la fonction
thyroidienne de maniére plus substantielle que le méthimazole, bien qu'il soit associé a un risque plus élevé de lésions hépatiques.
(Afr J Reprod Health 2024; 28 [10]: 141-147).
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Currently, propylthiouracil and methimazole are the
primary medications used to treat hyperthyroidism?®.
Both drugs have proven effective in improving
thyroid function and reducing adverse reactions®.
They function by inhibiting thyroid peroxidase,
which suppresses the coupling of tyrosine and
iodination, ultimately decreasing thyroid hormone

Introduction

Hyperthyroidism is a frequently encountered
endocrine disorder, particularly prevalent during
pregnancy*. When pregnancy is complicated by
hyperthyroidism, it can adversely affect the health of
both the mother and the baby, leading to

complications such as gestational hypertension,
preterm birth, and intrauterine growth restriction3,
Thus, administering effective treatment for
pregnancy-related hyperthyroidism is essential.

synthesis®. Importantly, these medications do not
affect iodine absorption or the release of pre-
synthesized hormones. Nevertheless, there is a
relative lack of comparative studies examining the
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use of propylthiouracil and methimazole for
managing hyperthyroidism during pregnancy’?.
Therefore, this study aims to compare the clinical
efficacy and pregnancy outcomes of these two

medications in  pregnant  patients  with
hyperthyroidism,  providing clinicians  with
improved treatment options and guidance.
Methods

General information

A total of 116 pregnant women with

hyperthyroidism were collected from the electronic
medical system of the hospital from August 2020 to
August 2022. Then, according to the inclusion and
exclusion criteria, 100 patients meeting the
requirements were finally screened. Subsequently,
our hospital's obstetrics department (Taizhou
Women and Children's Hospital of Wenzhou
Medical University, TaiZhou, China) (Our hospital
has extensive experience in managing thyroid
disorders, with a dedicated endocrinology
department specializing in the treatment of
hyperthyroidism, particularly during pregnancy. The
team employs a multidisciplinary approach,
integrating endocrinologists, obstetricians, and
pediatricians to ensure optimal maternal and fetal
outcomes) conducted a retrospective analysis of 100
pregnant women with hyperthyroidism. Inclusion
criteria: Clinically diagnosed cases of pregnancy-
related hyperthyroidism that match relevant
diagnostic criteria®; singleton pregnancy in the
cephalic presentation confirmed by ultrasound; first-
time use of the treatment regimen; normal liver
function; high compliance and good adherence;
complete clinical data is available for the patients.
Exclusion criteria: Patients with known allergy
or contraindications to the study drugs; patients with
a history of recurrent miscarriage; comorbid with
other endocrine diseases; patients with heart, liver,
or kidney dysfunction; patients with psychiatric
disorders; comorbid infectious or immune disorders.
These women were categorized into two groups
based on their treatment. The group receiving
methimazole was designated as Group A (50 cases),
while the group receiving propylthiouracil was
designated as Group B (50 cases). The average age
of patients in group A was 28.45+0.81 (21 to 38)
years, and the average gestational age was
36.53+0.52 (35 to 42) weeks. The duration of
hyperthyroidism was 5 months to 12 years, with an
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average of 2.32+0.43 years. There were 32
primiparous and 18 multiparous women in this
group. The average age of patients in group B was
28.20+1.13 (22 to 38) years, and their average
gestational age was 38.34+1.35 (35 to 42) weeks.
The duration of hyperthyroidism in this group was 6
months to 13 years, with an average of 2.55+0.72
years, and there were 34 primiparous and 16
multiparous women. Patient age, duration of
hyperthyroidism, gestational age, and parity did not
exhibit statistically remarkable differences between
groups (P>0.05), illustrating their comparability
(Table 1). Approval for this study was granted by the
hospital's ethics committee. Table 1

Treatment methods

For the first 4 weeks of treatment, both groups were
instructed to avoid iodine-containing medications
and foods. Throughout the treatment period,
complete blood counts, liver and kidney functions,
thyroid function, electrocardiograms, and other
systemic indicators were closely monitored. In case
of any discomfort during treatment, the medications
were immediately discontinued the patients were
advised to notify the attending physician for
appropriate management.

Group A received oral methimazole (Merck
Pharmaceuticals (Jiangsu) Co., Ltd., National
Medicine  Permit J20171078, specifications:
10mgx20 tablets) at a starting dose of 30 mg/day at
around the 14th week of pregnancy. The medication
was packaged in blister packs, each containing 20
tablets. After improvement of the condition, the
dosage was gradually adjusted to 5-10 mg/day, for a
continuous treatment period of 8 weeks.

Group B received oral propylthiouracil
(Lomapharm  Rudolf Lohmann GmbH KG,
Registration No. H20150035, specifications:

50mgx100 tablets) at a starting dose of 300 mg/day
at around the 10th week of pregnancy. The
medication was packaged in bottles containing 100
tablets each. After 3 days of treatment, the patient's
thyroid function was checked and, if the hormone
levels were stable and the condition improved, the
dosage was gradually adjusted to 50-100 mg/day, for
a continuous treatment period of 8 weeks.

Observational indicators

Thyroid function indicators (Thyroid-stimulating
hormone (TSH), Free thyroxine (FT4), Free
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triiodothyronine (FT3), and thyroid antibody
indicators (thyroid peroxidase antibodies (TPOAD),
anti-thyroglobulin antibodies (TGADb)): All research
subjects had fasting venous blood samples collected
before treatment and prior to childbirth. Serum was
separated by centrifugation (10 minutes at 3000r) for
testing using the Architect 12000 automated
electrochemiluminescence immunoassay analyzer
and radioimmunoassay methods.

Liver function: A comparison of the incidence and
timing of liver function damage between the two
groups.

Pregnancy outcomes: A comparison of premature
birth rates, miscarriage rates, and cesarean section
rates between the two groups.

Patient complications: A comparison of the
incidence of pregnancy-induced hypertension,
gestational diabetes, and heart failure among
patients in the two groups.

Apgar score and body weight of newborns: Apgar
scores were obtained 5 minutes after birth for the
newborns®.

Statistical analysis

Data were analyzed using SPSS 25.0. Intergroup
comparison of measurement data were conducted
using independent sample t-tests, while count data
were analyzed with the chi-square test. A
significance level of P<0.05 was set for all tests.

Ethical considerations

This retrospective study was conducted in
accordance with the Declaration of Helsinki. The
research protocol was approved by the ethics
committee of the Taizhou Women and Children's
Hospital of Wenzhou Medical University. Due to the
nature of the study, informed consent from
individual patients was waived as the data was
derived from anonymized medical records. All data
handling followed strict confidentiality guidelines to
protect patient privacy.

Results
Thyroid function indicators

Initial levels of TSH, FT4, and FT3 did not differ
significantly between the groups prior to treatment.
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However, after the intervention, both groups showed
a decline in TSH, FT4, and FT3 levels. Notably,
Group B exhibited a smaller reduction in these
thyroid hormones compared to Group A, and this
difference was statistically significant (P<0.05)
(Table 1).

Liver function

Group B exhibited a delayed onset of liver function
impairment as opposed to Group A (P<0.05).
Nonetheless, the frequency of liver function damage
was notably greater in Group B than in Group A
(P<0.05) (Table 2).

Pregnancy Outcome

Group B exhibited a substantially greater rate of full-
term deliveries than Group A (P<0.05). No
noteworthy differences were identified in the
percentage of preterm births, miscarriages, and
cesarean sections between the groups (P>0.05)
(Table 3).

Patient complications

The overall frequency of adverse reactions in Group
A and Group B was 12.00% and 4.00%
correspondingly, with no remarkable variation
between the two groups (P>0.05) (Table 4).

Apgar score and neonatal body weight

At 5 minutes after birth, the Apgar scores for
newborns in Group B were higher than those in
Group A, with a statistically significant difference
(P<0.05). Meanwhile, there were no notable
differences in neonatal body weight between the
groups (P>0.05) (Figure 1).

Discussion

Hypermetabolism, heightened appetite, weight loss,
palpitations, and profuse sweating are the primary
indicators in individuals with hyperthyroidism. If
left untreated, it can result in thyrotoxic heart
disease, potentially endangering the patient's lifell.
The increased release of endogenous hormones
during pregnancy can affect the synthesis and
metabolism of thyroid hormones, exacerbating
hyperthyroidism and jeopardizing the health of both
the mother and the baby**3,
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Table 1: General information
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Group A (50 cases)

average age
average gestational age
Average duration of
hyperthyroidism

28.45+0.81 (21 to 38) years
36.53+0.52 (35 to 42) weeks

2.32+0.43 years (5 months to 12 years)

Group B (50 cases) P
28.20+1.13 (22 to 38) years P>0.05
38.34+1.35 (35 to 42) weeks P>0.05
2.55+0.72 years (6 months to P>0.05
13 years)

34/16 P>0.05

Primipara/Multipara 32/18

Table 2: Liver function

Group Liver Time of

(n) function occurrence of
injury (%)  liver function

injury (d)

A (50) 3 (6.00) 18.94+1.46

B (50) 11 (22.00) 37.60+3.53

y2/t 5.316

P 0.021

Thus, timely regulation of thyroid function is
essential for improving the clinical outcomes in
pregnant women with hyperthyroidism. At present,
methimazole and propylthiouracil are widely
acknowledged as the primary treatment choices for
addressing hyperthyroidism during pregnancy in
clinical practice'*. Methimazole, in particular, is
extensively utilized as a method of controlling
hyperthyroidism, credited to its extensive clinical
utility, low relapse rate, excellent efficacy, and
notable safety profile®>. Using propylthiouracil
offers specific benefits, notably its capacity to
minimize effects on fetal thyroid function and
decrease the risk of neonatal hypothyroidism, all
while maintaining a generally favorable safety
profile’®’. Nevertheless, individual variations in
dosing and other factors can lead to side effects for
both medications, highlighting the importance for
continued dialogue about the most effective
treatment strategies for hyperthyroidism during
pregnancy.

The results of this study indicate that following
treatment, both groups of patients exhibited a
declining trend in the levels of thyroid function
indicators TSH, FT4, and FT3. The decrease in TSH,
FT4, and FT3 levels in Group B was notably lower
when compared to Group A, with a statistically
notable  difference.  This implies  that
propylthiouracil could be more successful in
mitigating the extent of hyperthyroidism. Yet, more
comprehensive studies are warranted to assess the
long-term safety and efficacy of both methimazole

and propylthiouracil in managing hyperthyroidism
in expectant mothers.

Additionally, the study findings reveal that
liver function impairment developed later in patients
of group B than in those of group A, yet the
incidence of liver damage in group B was markedly
greater than in group A. This indicates that
propylthiouracil treatment may increase the risk of
liver function damage. This difference could be
linked to how each drug affects the patient's internal
organs. Methimazole is mainly excreted through the
urinary system, while propylthiouracil is primarily
metabolized in the liver, leading to varying degrees
of liver damage associated with each
medication!®1®, Additionally, research by Hackmon
et al. has revealed that propylthiouracil can
occasionally cause severe hepatotoxic effects,
leading to significant liver  impairment®,
Consequently, rigorous liver function monitoring is
essential when employing propylthiouracil in the
treatment of hyperthyroidism in pregnant women,
and suitable measures should be enacted for prompt
intervention and management.

Additionally, this study revealed a significantly
higher rate of full-term deliveries among patients in
group B compared to group A. However, there were
no noteworthy differences in the rates of preterm
births, miscarriages, and cesarean sections between
the two groups. These findings suggest that
propylthiouracil may positively influence the full-
term delivery rate, though further research is needed
to confirm its effects on other pregnancy outcomes.
The study also noted a slightly higher prevalence of
adverse reactions, including pregnancy-induced
hypertension, gestational diabetes, and heart failure,
in group A compared to group B. Nonetheless, the
overall incidence of adverse reactions didn't exhibit
a substantial contrast between the two groups,
indicating a generally sound safety profile for both
drugs, albeit warranting additional emphasis on the
prevention and management of potential
complications.
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Table 3: Pregnancy outcome (n, %)
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Group (n)  Preterm delivery Abortion Cesarean section Full-term delivery
A (50) 4 (8.00) 3 (6.00) 14 (28.00) 29 (58.00)

B (50) 1(2.00) 2 (4.00) 8 (16.00) 39 (78.00)

e 1.895 0.211 2.098 4.596

P 0.169 0.646 0.148 0.032

Table 4: Pregnancy outcome (n, %)

Group (n)  Hypertensive Gestational diabetes  Heart failure Overall incidence
disorders in pregnancy mellitus
A (50) 3 (6.00) 2 (4.00) 1(2.00) 6 (12.00)
B (50) 1 (2.00) 1(2.00) 0 (0.00) 2 (4.00)
a 2.174
P 0.140
Apgar score Body Mass
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Figure 1: Apgar score and body mass of the infants. ***: P<{0.001

Lastly, the assessment outcomes of the newborns
were juxtaposed. The study revealed a remarkable
difference, with the Apgar scores of infants in group
B at 5 minutes after birth being higher than those in
group A. However, no statistical significance was
found in the assessment of birth weight between the
two groups of newborns. While this implies a
potentially beneficial impact of propylthiouracil
treatment on certain newborn indicators, further
study is essential to elucidate its effects on other
aspects of neonatal outcomes.

Strengths and weaknesses

This study presents several strengths, including its
focus on a critical area of maternal health and the
comparative analysis of two widely used
medications for treating hyperthyroidism during
pregnancy. The rigorous design allows for

meaningful insights into the efficacy and safety of
methimazole and propylthiouracil, providing
valuable data for clinicians. However, there are
notable weaknesses. The sample size may not
adequately represent the broader population,
potentially affecting the statistical power of the
results. Furthermore, the reliance on existing
medical records may lead to inconsistencies in data
collection and reporting.

Implications for policy and practice

The findings underscore the importance of careful
monitoring and management of hyperthyroidism in
pregnant women. Given the differing impacts of
methimazole and propylthiouracil on thyroid
function and liver health, clinicians should consider
these factors when selecting treatment protocols.
Policy guidelines may need to be updated to reflect
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the nuanced understanding of the safety profiles of
these medications, advocating for personalized
treatment approaches based on individual patient
needs. Moreover, the study highlights the necessity
for ongoing research into the long-term effects of
these medications on both maternal and neonatal
health. Establishing robust monitoring frameworks
for liver function and adverse reactions could
enhance patient safety and outcomes in clinical
practice. Ultimately, these insights may inform
clinical guidelines and educational efforts aimed at
optimizing care for pregnant women with
hyperthyroidism.

In conclusion, this study assessed the clinical
effectiveness and pregnancy outcomes of
methimazole and propylthiouracil in pregnant
women with hyperthyroidism. The findings indicate
the potential for propylthiouracil to be more
effective in  mitigating hyperthyroidism and
increasing the rate of full-term deliveries, but its
impact on liver function requires monitoring.
Furthermore, additional validation and investigation
are needed to explore the differences in pregnancy
outcomes, complication rates, and newborn
indicators between the two patient groups. While
these findings provide preliminary guidance for
selecting and managing treatment strategies for
pregnant women with hyperthyroidism, further
research is essential to confirm these results.
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