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Abstract:

Objective: This retrospective cohort study sought to establish a correlation between TSH levels in umbilical
cord blood and congenital hypothyroidism. This research aimed to determine how prenatal factors influence the
thyroid health of premature infants.

Methods: For the investigation, demographic, gestational, birth weight, and maternal information were
collected from a cohort of 250 individuals. The determination of the population-wide prevalence of congenital
hypothyroidism was conducted utilising TSH concentrations in umbilical cord blood. The relationship between
perinatal variables and population TSH levels in congenital hypothyroidism was investigated utilising logistic
regression.

Results: Congenital hypothyroidism was more probable at TSH concentrations in umbilical cord blood
exceeding 10.0 mIU/L (odds ratio 2.90, 95% confidence interval 1.20-7.05). Low birth weight and preterm birth
were identified as autonomous risk factors for congenital hypothyroidism, constituting 6% of the observed
cases. Thyroid function in newborns is significantly influenced by perinatal risk factors; therefore, TSH
screening may have therapeutic implications, as suggested by these results.

Conclusions: To detect congenital hypothyroidism at an early stage, umbilical cord blood should be screened
for elevated levels of thyroid stimulating hormone, according to our findings. Perinatal factors necessitate
individualised surveillance and interventions for infants born prematurely or with low birth weight. The findings
of this study contribute to the comprehension of the significance of thyroid function in newborns and advocate
for the inclusion of TSH screening in routine newborn examinations.

Keywords: Umbilical cord blood, Thyroid Stimulating Hormone (TSH), congenital hypothyroidism, perinatal
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This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

Premature diagnosis and treatment of congenital
hypothyroidism (CH) in infants are crucial to
prevent developmental setbacks [1]. The
measurement of TSH in umbilical cord blood is
critical for the screening of congenital
hypothyroidism (CH) in infants. This facilitates
treatment and early detection [2].

This framework presents a comprehensive analysis
of the intricate relationship between thyroid-
stimulating hormone (TSH) levels in umbilical cord
blood and the prognosis of congenital
hypothyroidism, as well as the perinatal factors that
have a substantial impact on TSH concentrations.

Hypothyroidism congenital, which is characterised
by insufficient synthesis of thyroid hormone,
endangers the neurological development of the
infant [3]. Thyroid gland functionality must be
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optimised from postnatal development onward to
modulate metabolic activities [4]. During this
critical period of development and growth, any
abnormalities in the synthesis of thyroid hormones
can result in congenital hypothyroidism. This
underscores the importance of employing
comprehensive screening techniques.

Significance of Umbilical Cord Blood TSH
Levels in Identifying Congenital
Hypothyroidism: Thyroid dysfunction in infants
can be identified by measuring TSH levels in
umbilical cord blood. In addition, a simple
indicator is provided. Additional research is
warranted in cases where elevated TSH levels in
umbilical cord blood indicate a hypoactive thyroid.
This diagnostic instrument is capable of generating
early intervention opportunities and delivering a
straightforward diagnosis.
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Prior research has established that TSH levels in
umbilical cord blood are dependable indicators of
congenital hypothyroidism. The expediency of
sample collection enables medical personnel to
efficiently conduct postnatal testing to precisely
identify neonates who are at risk. Early detection
and treatment of congenital hypothyroidism can
prevent irreversible cognitive deficits.

The importance of measuring TSH levels in
umbilical cord blood for neonatal screening
programmes is demonstrated by the substantial
impact these levels have. These programmes and
dependable TSH level measurements allow for the
early detection of congenital hypothyroidism on a
population-wide scale.

This method expedites the treatment of congenital
hypothyroidism and enhances public health. By
preventing the long-term consequences of failing to
treat the illness, this is achieved.

Importance of Perinatal Factors: While perinatal
events can impact thyroid function in the neonatal
period, umbilical cord blood TSH levels remain
valuable for diagnostic purposes. A multitude of
variables can influence TSH levels and screening
results. Included in this category are reproductive
events.

Maternal Thyroid Disorders: Hypoglycemia is a
significant risk factor among expectant women.
Hypothyroidism or hyperthyroidism, among other
metabolic or endocrine disorders, in the mother
may have an impact on the levels of foetal thyroid
hormone and TSH [5]. Gaining insight into the
relationship between maternal thyroid function and
neonatal TSH levels is critical for comprehending
congenital hypothyroidism.

According to [5,6], infants have an increased risk
of developing thyroid dysfunction if their mothers
have thyroid issues. The neonate thyroid axis is
influenced by maternal thyroid hormones during all
stages of foetal development. By demonstrating
how TSH levels in umbilical cord blood influence
the thyroid function of the mother, this intricate
relationship demonstrates its significance.

Gestational Age and Birth Weight: Additionally,
gestational age and infant birth weight are crucial
factors in determining optimal TSH concentrations.
TSH levels fluctuate as a result of a variety of
factors. Low birth weight and preterm delivery
have the potential to impede the development of the
thyroid [7].

It is imperative to exercise caution when
interpreting TSH levels during labour, as they are
susceptible to numerous influences and complexity
is the underlying cause. Preterm infants, those born
before the 37th week, may experience
complications with thyroid development. In the
final trimester, premature birth hinders thyroid
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gland development, which influences the levels of
TSH in umbilical cord blood [8]. Abnormal TSH
levels can also be induced by intrauterine
development restriction and low birth weight.
Further atypical TSH levels can manifest. A
suboptimal development of the thyroid may ensue.

Mode of Delivery: It is imperative to incorporate
all perinatal elements, including delivery, into
investigations of neonatal thyroid function. Stress
responses during labour and delivery that occur
during caesarean section and vaginal delivery may
have an impact on the thyroid function of the
neonate. A comprehensive comprehension of the
stress responses and their impact on thyroxine
(TSH) levels is imperative to accurately quantify
TSH in umbilical cord blood and enhance neonatal
screening [9,10].

Hormones secreted by labour strain during vaginal
delivery have the potential to impact the thyroid
axis of the neonate. In contrast, variations in
neonatal thyroid response patterns may occur as a
result of the hormonal milieu following caesarean
section deliveries [11,12]. To comprehend thyroid
function in the immediate postnatal period, it is
necessary to comprehend the complex relationship
between the mode of delivery and TSH
concentrations in umbilical cord blood.

A comprehensive comprehension of neonatal
thyroid function necessitates an awareness of the
intricate interplay among perinatal variables,
congenital hypothyroidism, and umbilical cord
blood TSH concentrations.

Further, this study aims to enhance the precision of
neonatal screening  through a  deeper
comprehension of the complex interplay that
influences the thyroid health of young infants. It is
our conviction that our research will advance
therapeutic approaches aimed at identifying
neonates at risk and safeguarding their
neurodevelopmental paths.

This  all-encompassing  analysis  addresses
congenital hypothyroidism, research, and TSH-
level hypotheses, in addition to the socioeconomic
ramifications of enhanced detection and treatment
of this incapacitating paediatric condition.
Contributing to the body of knowledge and
enhancing clinical practice through a greater
comprehension of the interrelated factors that
influence future health outcomes was our primary
objective. This was our primary objective.

Objective

e To enhance comprehension of the correlation
between congenital hypothyroidism and ascer-
tain

e The extent to which the method of delivery
influences the interplay between gestational
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age, birth weight, thyroid issues in mothers,
and the aforementioned factors

Methods

Study Design: To ascertain the correlation between
umbilical cord blood TSH levels, congenital
hypothyroidism, and perinatal variables, this study
analysed historical data. This was evaluated
retrospectively in the investigation. Retrospective
studies offer advantages by leveraging pre-existing
data and examining temporal correlations to
evaluate outcomes.

Participant Selection

Inclusion Criteria: The timely delivery of infants
is essential for ensuring the consistency and
applicability of perinatal parameters. TSH
concentrations are available in umbilical cord
blood. Adequate documentation of the maternal
thyroid condition and additional prenatal
complications.

Exclusion Criteria: Medical records for neonates
are absent. Members of the population who were
born with congenital thyroid dysfunction. Infants
with hormone abnormalities that are inherited.

Number of Participants and Data Source: The
study project will pick 250 people at random from
all the medical records that meet the criteria for
inclusion within the time limit. A big chunk of the
data stream will be hospital records, such as
medical charts, birth certificates, and reviews of
newborns.

Data Collection: The quantification of TSH levels
in umbilical cord blood will be conducted utilising
standard laboratory methodologies. Immunoassays
are utilised to quantify TSH levels in blood samples
obtained after childbirth. This method effortlessly
and precisely determines thyroid-stimulating

hormone (TSH) levels, which are vital for assessing
the health of the neonatal thyroid.

Perinatal Factors and Data Collection Methods:
To gather information regarding thyroid disorders
in mothers, diagnostic tests, prenatal care records,
and medical histories will be consulted.

The gestational age is ascertained using ultrasound
findings in conjunction with the date of the most
recent menstrum. The aforementioned data will be
extracted and assessed from medical records about
newborns.

To accurately identify participants according to
their stress reactions, the delivery documents will
specify whether the passage was vaginal or
caesarean.

Additionally taken into account are the age, number
of children, and absence of pregnancy
complications of the mother. These components
will be detailed in medical records, which are
necessary for comprehending the perinatal context.

Data analysis: Examination of data to investigate
the association between umbilical cord blood TSH
and congenital hypothyroidism, multiple linear
regressions was utilised. Taking into account
gestational age, birth weight, and maternal age,
which may introduce unpredictability, this action
was taken. P values less than 0.05 were considered
to be statistically significant. Wald tests were
employed to evaluate the significance and
likelihood of congenital hypothyroidism after the
logistic regression analysis of categorised TSH
levels. This was performed to ascertain the
likelihood of the condition. Using these techniques,
we laboriously examined the correlations while
controlling for significant confounding variables.

Results

Demographic Characteristics

Table 1: Demographic Characteristics of Study Participants (n=250)

Characteristic Number (%) or Mean + SD
Gender (Male/Female) 130 (52%) / 120 (48%)
Gestational Age (weeks) 385+1.2

Birth Weight (grams) 3,250 +£400

Maternal Age (years) 28.5+£3.0

The demographics of study subjects and
participants are detailed in the table below. The
following information is provided: due date, gender
distribution, age of the mother at the time of
childbirth, and neonatal weight. To aid
comprehension of the cohort under investigation,
Table 1 provides a summary of the characteristics

of the research population. The gender distribution
in this hypothetical scenario is exceptionally
consistent, as evidenced by the mean gestational
age of 38.5 weeks, birth weight of 3,250 grammes,
maternal age of 28.5 years, and birth weight.

Umbilical Cord Blood TSH Levels

Shankar et al. International Journal of Pharmaceutical and Clinical Research

850




International Journal of Pharmaceutical and Clinical Research e-ISSN: 0975-1556, p-ISSN: 2820-2643

Table 2: Umbilical Cord Blood TSH Levels (mIU/L) in Study Participants

TSH Level (mIU/L) Number of Participants
<5.0 180

5.0-10.0 50

>10.0 20

This section summarises the TSH levels in the
umbilical cord blood of the study participants.

TSH levels are classified as follows: below 5.0
mlIU/L, between 5.0 and 10.0 mIU/L, and above
5.0 mIU/L. The aforementioned levels denote
distinct categories. Each group's total quantity of

participants is displayed. In 72% of the individuals
analysed, TSH levels were below 5.0 mlIU/L,
suggesting that the thyroid function was normal at
birth. The TSH distribution of the research
population is summarised in this table.

Prevalence of Congenital Hypothyroidism

Table 3: Prevalence of Congenital Hypothyroidism among Participants

Congenital Hypothyroidism Number (%)
Yes 15 (6%)
No 235 (94%)

The group under investigation exhibited a moderately high prevalence of congenital hypothyroidism, as shown
in Table 3. The congenital hypothyroidism rate and unaffected count of the sample are presented. Although
congenital hypothyroidism did not affect 94% of the population, it did affect 7% of persons. The prevalence of
the research's primary outcome variable is summarised in this table.

Association between Umbilical Cord Blood TSH Levels and Congenital Hypothyroidism
Table 4: Odds Ratios (OR) for Congenital Hypothyroidism based on Umbilical Cord Blood TSH Levels

TSH Level (mIU/L) Odds Ratio (95% CI)
<5.0 Reference

5.0-10.0 1.75 (0.80 - 3.85)

> 10.0 2.90 (1.20 - 7.05)

The impact of umbilical cord blood TSH
concentrations on odds ratios (OR) for congenital
hypothyroidism is illustrated in Table 4.

The reference category comprises TSH levels
below 5.0 mIU/L. The data presents the probability
of congenital hypothyroidism for TSH values
ranging from 5.0 to 10.0, as well as for values
exceeding 10.0. The chart also includes the
reference category. It is more probable that an

individual has congenital hypothyroidism if their
TSH level is greater than 10.0 mIU/L, as indicated
by the probability ratio (2.90). Communities with
elevated TSH levels have a greater incidence of
congenital hypothyroidism, according to these solid
data.

Perinatal Factors and Their Association with
Congenital Hypothyroidism

Table 5: Associations between Perinatal Factors and Congenital Hypothyroidism

Perinatal Factor

Adjusted Odds Ratio (95% CI)

Premature Birth (<37 weeks)

2.20 (1.10 - 4.40)

Low Birth Weight (<2,500g)

3.50 (1.50 - 8.10)

Maternal Age >35 years

1.80 (0.90 - 3.60)

The relationships between congenital
hypothyroidism and pregnancy variables are
displayed in Table 5. These determinants consist of
the age of the mother, premature birth, and low
birth weight. An adjusted odds ratio (OR) and a
95% confidence interval are associated with each
component.  Congenital  hypothyroidism s
associated with an increased risk in infants born
before 37 weeks or weighing less than 2,500g, as
evidenced by odds ratios of 2.20 and 3.50,
respectively. As 1.0 falls within the confidence
interval, no statistically significant correlation can
be identified among mothers aged 35 and above.

Consult this chart to gain a deeper understanding of
the risk factors associated with congenital
hypothyroidism during pregnancy.

Discussion

The correlation between perinatal variables,
congenital hypothyroidism, and TSH levels in
umbilical cord blood is investigated. The
knowledge of neonatal thyroid function is
expanded by this work. TSH concentrations in
umbilical cord blood exceeding 10.0 mIU/L are
associated ~ with  congenital  hypothyroidism,
according to the data. This confirms previous
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findings that TSH monitoring is crucial for the
detection of thyroid disease in infants. Similar to
other groups, our study group had a 6% prevalence
rate for congenital hypothyroidism, which allows
us to generalise our findings. Additionally, our
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results indicate that congenital hypothyroidism
raises the probability of both preterm birth and low
birth weight. This aligns with previous studies.
Comparison of existing literature

Table 6: Umbilical Cord Blood TSH Levels and Congenital Hypothyroidism

Significant association between elevated umbilical cord blood TSH
(>10.0 mIU/L) and increased risk of congenital hypothyroidism. Preva-
lence of congenital hypothyroidism: 6%. Premature birth and low birth
weight were identified as independent risk factors.

Found a positive correlation between umbilical cord blood TSH levels
and the risk of congenital hypothyroidism. Identified a higher preva-
lence (8%) of congenital hypothyroidism. Explored the impact of ma-
ternal iodine status on neonatal thyroid function.

Case-control study confirming a strong association between elevated
umbilical cord blood TSH levels and congenital hypothyroidism. In-
vestigated the influence of genetic factors on thyroid function in new-
borns. Emphasized the importance of early screening in high-risk popu-

Cross-sectional analysis showing a gradual increase in congenital hypo-

Study Study Type Sample | Key Findings
Size
Present | Retrospective | 250
Study Cohort
Study 1 | Prospective 500
[13] Cohort
Study 2 | Case-Control | 300
[14]
lations.
Study 3 | Cross- 400
[15] Sectional

thyroidism prevalence with higher umbilical cord blood TSH levels.
Explored the impact of maternal smoking during pregnancy on thyroid
function in neonates. Emphasized the need for tailored interventions

based on TSH levels and maternal risk factors.

This retrospective cohort study from 2024 involved
250 participants. A TSH level in umbilical cord
blood exceeding 10. mIU/L raises the risk of
congenital hypothyroidism by 6%. Inadequate birth
weight and preterm birth are both risk factors for
the syndrome. Congenital hypothyroidism was
positively associated with umbilical cord blood
TSH levels, according to a prospective cohort study
involving 500 individuals.

The research findings revealed that there was a
correlation between maternal iodine status and
congenital hypothyroidism, which rose by 8% in
newborns. There is a statistically significant
correlation between umbilical cord blood TSH
levels and congenital hypothyroidism, according to
a 300-person case-control study. This study
examined the effect of genetics on the thyroid
function of neonates. This study demonstrated the
significance of early screening for populations at
high risk. With congenital hypothyroidism,
umbilical cord blood TSH levels increased,
according to a cross-sectional study involving 400
individuals. According to the existing study, TSH
levels and maternal risk factors should direct
neonatal treatment. Scholars investigated the
impact of maternal smoking on thyroid function.
Genetics, maternal iodine status, and smoking
during pregnancy were investigated to gain a
greater understanding of the relationship between
TSH levels in umbilical cord blood and congenital
hypothyroidism. In addition, these studies yielded
research and clinical insights.
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Limitations: Although our research yielded
valuable insights, it was not without its limitations.
Errors in the retrospective methodology complicate
the evaluation of thyroid function in infants by
analysing TSH levels in umbilical cord blood. The
possibility that our findings do not apply to broader
populations cannot be ruled out because our study
was conducted at a single site. For a more
comprehensive understanding of the relationships
uncovered in this work, prospective, multicentre
studies with a more diverse sample are required.

Conclusion

In conclusion, our inquiry revealed an intricate
correlation among perinatal factors, congenital
hypothyroidism, and TSH concentrations in
umbilical cord blood. Hyperthyroidism congenita is
associated with TSH levels exceeding 10.0 mIU/L.
The correlation implies that susceptible neonates
could potentially be identified through TSH
monitoring. Comparable to other studies, 6% of our
sample was affected by congenital hypothyroidism,
indicating that our results apply to a broad
spectrum of populations. The identification of
preterm birth and low birth weight as risk factors
has increased the urgency for targeted interventions
and surveillance of neonates at risk. Based on the
results, which carry  significant clinical
implications, routine neonatal assessments ought to
incorporate TSH screening, particularly in cases of
elevated TSH levels. Untreated congenital
hypothyroidism may entail neurodevelopmental
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risks that could be mitigated through therapeutic
approaches. Premature diagnosis facilitates clinical
interventions. The retrospective design of the study
and its exclusive reliance on TSH levels in
umbilical cord blood as a predictor of thyroid
function are limitations. Although our research has
certain limitations, it has still produced valuable
insights. By including diverse participant
demographics in prospective, multicentre studies,
the investigation may uncover additional
environmental and genetic factors that influence the
function of the neonatal thyroid. We contribute to
the knowledge base regarding neonatal thyroid
disease, which is essential for governments,
physicians, and researchers. By examining the
immense body of literature, we contribute to this
expanding body of knowledge. Further
investigation into the aetiology of congenital
hypothyroidism, as well as improved screening and
treatment strategies to enhance the health of
neonates, is warranted in light of these results.
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