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Abstract:

Background: Hypothyroidism is a medical condition characterized by increased levels of thyroid
stimulating hormone and normal or decreased levels of thyroid hormones. This condition may
contribute to dyslipidemia, hypertension, atherosclerosis, cognitive impairment, neuromuscular
dysfunction and infertility. Several factors that increase the risk of cardiovascular disease, such as
metabolic syndrome and dyslipidemia, are related to obesity. Stromelysin-2, also known as matrix
metalloproteinase-10, is an enzyme produced by cells that breaks down the extracellular matrix in
various tissues, including blood vessels.

Objective: To assess the levels of serum stromelysin-2 in patients with subclinical and clinical
hypothyroidism and compare them with healthy controls. Additionally, to determine the relationship
between serum stromelysin-2 levels and the anthropometric measures.

Methods: A case control study was conducted with 130 Iragi individuals divided into three groups.
The study aimed to measure serum stromelysin-2 and anthropometric parameters such as body mass
index, waist circumference, and waist-to-hip ratio. To differentiate between more than two
independent means the ANOVA test was used for blood investigations.

Result: The study found that clinical and subclinical hypothyroid patients had significant higher
mean body mass index (P = 0.001), waist circumference (P = 0.001), waist to hip ratio (P = 0.001),
and serum stromelysin-2 (P = 0.001) compared to healthy control. Among patients with clinical
hypothyroidism group, there were positive correlations between serum stromelysin-2 and body mass
index (r = 0.413, p = 0.005), waist circumference (r = 0.406, p = 0.006), and waist to hip ratio (r =
0.367, p = 0.013).

Conclusion: It has been observed that patients suffering from clinical and subclinical hypothyroid
patients tend to have a higher body weight, as measured by their body mass index, waist
circumference, and waist-to-hip ratio. This may indicate an increased risk of cardiovascular disease.
Additionally, such patients have been found to have high levels of stromelysin-2, a protein that is
believed to be indicative of early atherosclerosis in blood vessels. This suggests that stromelysin-2
could potentially be used as a marker for predicting cardiovascular disease in hypothyroid patients.
Keywords: Anthropometric measurement; Hypothyroidism; Obesity; Stromelysin-2; Subclinical
atherosclerosis.
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differentiated by elevated levels of thyroid

and-hypothyroidism-are accumulation of excess fat (3). Obesity is linked to
an increase in cardiovascular risk elements like type

stimulating hormone and either normal or abnormal
levels of thyroid hormones (1). Subclinical and/or
clinical hypothyroidism are caused by a reduction in
the synthesis of thyroid hormones and low thyroid
hormones levels in the blood, women are more
likely to suffer from this condition (2). Patients with
subclinical and clinical hypothyroidism are more
likely to develop complications for hypertension,
atherosclerosis, cognitive impairment,
neuromuscular dysfunction, infertility, in addition to
obesity, and dyslipidemia (1). Obesity is the
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2 diabetes, dyslipidemia, hypertension, and sleep
disturbances (4). Cardiovascular diseases in Iraq are
one of the main causes of disease-related deaths,
with high rates among young people (5). Myocardial
infarction, deep venous thrombosis, and

other cardiovascular diseases all have thrombosis as
a major risk factor (6). Stromelysin-2 is also called
matrix metalloproteinase-10(MMP-10), belong to
the family of endopeptidases known as matrix
metalloproteinases (7), is an enzyme produced by
cells that breaks down the extracellular matrix in
various tissues, including blood vessels. Research
has shown that stromelysin-2 levels are increased in
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activated macrophages and smooth muscle cells in
atherosclerotic lesions (8). It plays a significant role
in various cellular processes within atherosclerotic
plaques and responsible for their complications,
development, and rupture in particular (7). Due to an
imbalance between matrix metalloproteinases and
their inhibitors, atheroma plaque destabilization and
rupture occur (9). Elevated serum MMP-10 levels
are associated with increased carotid intima-media
thickness CIMT and with the presence of
atherosclerotic plaques in asymptomatic subjects and
hence, it has been suggested that MMP-10 could be
related to plaque progression and instability (10).
The aims of this Study were to measure serum
stromelysin-2 levels in patients with subclinical and
clinical hypothyroidism and compare their levels
with those of healthy controls. Also, to estimate the
relationship between serum stromelysin-2 levels and
the anthropometric measures.

Patients and Methods

One hundred thirty (130) participants (94 female and
36 male) from 23 to 70 years of age, collected from
Iragi  individuals who attended Baghdad
radiotherapy and nuclear medicine center and
private laboratories between October 2022 to
January 2023. Every participant gave his agreement
after being informed. The present study was given
permission by the Ethical Committee of the
University of Baghdad College of Medicine. Three
groups were classified: group A, which included 45
patients (36 female and 9 male) diagnosed with
clinical hypothyroidism; group B, which included 43
patients (33 female and 10 male) diagnosed with
subclinical hypothyroidism; and group C, which
included 42 euthyroid healthy participants (25
female and 17 male) as controls.

Laboratory tests are then used to confirm the
diagnosis of hypothyroidism, including measuring
levels of the TSH and the FT4 and FT3. A high TSH
level, and low levels of FT4 and FT3, are typically
indicative of hypothyroidism. In  subclinical
hypothyroidism, the FT4 and FT3 hormone levels
are usually within normal limits, but TSH levels are
elevated.

Patients who have hypothyroidism due to
thyroidectomy  or  radiotherapy,  secondary
hypothyroidism, diabetes mellitus, chronic renal
failure, hypertension, alcoholism, and smoking were
excluded from current study.

Biochemical  investigation  involved  serum
stromelysin-2 which was measured by ELISA
(Elabscience) (11). In addition, anthropometric
parameters included (BMI, WC and WHR) were
calculated as follows:

1-Body mass index (BMI): Is a tool used to classify
people as either underweight, normal weight, or
overweight (12), as demonstrated by the following:
“[BMI = weight (kg) / (height (m)) 2]~

Normal range (18.5 — 24.99)

2-Waist circumference (WC): Is calculated using the
midpoint between the rib cage lower edge and the
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iliac crest (13).

Normal range (man <90, female <80)

3-Waist to hip ratio (WHR): Is calculated by
dividing waist circumference by hip circumference
(14).

Normal range (men is 0.9 and for women is 0.85).
Statistical analysis

The data was analyzed using SPSS-25. The data
represented as mean, standard deviation, and ranges.
The significance of quantitative data differences was
tested using ANOVA for more than two independent
means. The diagnostic ability of stromelysin-2 levels
was also assessed based on the area under the curve
(AUC). In addition, Pearson correlation was utilized
to determine the relationship between two
quantitative variables, and the t-test was used to see
how significant the relationship was. A level of P
value less than 0.05 was considered significant.

Results

The patients and controls of current study were age-
matched. However, there is a significant difference
in the mean values of BMI (P = 0.001), WC (P =
0.001), and WHR (P = 0.001) between groups A
(clinical hypothyroid patients), B (subclinical
hypothyroid patients), and C (controls), as shown in
Table 1.

Study group
Variable A B C P
Mean + Mean =+ Mean + Value
SD SD SD
3911 + 4109 =+ 3917 #
Age (Year) 1121 12.32 1015 0650
2 3006 + 2878 + 2506 *
BMI (Kg/m?) 162 545 297 0.001
1035 + 1028 + 8830 *
WC (cm) 10.68 9.80 1706 000
. 0.99 + 0.99 + 089 =+
W/H Ratio 006 008 016 0.001

*Significant difference between more than two independent
means using ANOVA-test at 0.05 level.

In addition, figurel showed distribution of patients
(both clinical and subclinical hypothyroidism) and
controls according to stromelysin-2 levels. The
higher levels of stromelysin-2 were found in clinical
and subclinical hypothyroid patients as compared to
control group.
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Figure 1: Serum stromelysin-2 levels in the studied groups.

Moreover, the results of the current study showed
positive correlation between serum stromelysin-2 levels
and BMI (r =0.413, P=0.005), WC (r =0.406, P=0.006)
as well as W/H ratio (r = 0.367, P=0.013) as
demonstrated in Figure 2A, 2B and 2C, respectively.
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Figure 2: Positive correlation between Stromelysin-2 and
anthropometric measures in patients with clinical
hypothyroidism.

Discussion

Hypothyroidism causes atherosclerosis in many
different ways, including dyslipidemias, greater
arterial  stiffness,  obesity, and endothelial
dysfunction (15). Most of clinical and subclinical
hypothyroid patients suffer from obesity, and obesity
is one of the most common factors for
atherosclerosis (16). Thyroid hormone tests are
frequently requested when investigating the causes
of obesity because most cases are due to thyroid
hormones. Serum TSH levels tend to be higher or
slightly higher in obese people, even if FT3 and FT4
are still within the normal range. Many different
organs and tissues, such as the liver, brain, heart,
pancreas, skeletal muscles, and adipose tissue are
controlled by TSH. Appetite, energy balance,
thermogenesis, free fatty acid oxidation, basal
metabolic rate, and lipid and glucose metabolism are
all under their control (17). Weight gain in patients
with hypothyroidism is not only associated with
excess fat accumulation but also with excess salt and
water accumulation. Thyroid hormones help
decompose fat by metabolizing stored calories used
for energy, so in the case of a decrease in thyroid
hormones, it causes a slow metabolism, which
results in burning fewer calories and thus causes
weight gain (18).

This research showed that patients with clinical and
subclinical hypothyroidism had higher BMI, WC,
and WHR compared to controls. This is consistent
with another study which demonstrated that
hypothyroidism correlates with an increased BMI
and a greater prevalence of obesity, as well as
hypothyroidism causes decreased thermogenesis and
metabolic rate (19). Subclinical hypothyroidism, a
mild form of thyroid dysfunction, has been linked to
significant weight changes and is a risk factor for
overweight and obesity, according to clinical
evidence (20).

A study by Van and colleagues (2020) showed that
there is evidence that obesity is both a risk factor
and a risk indicator for coronary artery disease,
cardiac arrest, and atrial fibrillation, even in people
who don't have any symptoms (21).

Atherosclerotic plaques have been shown to release
an enzyme known as stromelysin-2. Individuals who
had subclinical atherosclerosis and elevated levels of
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stromelysin-2 were found
calcifications (22).

This study also showed that clinical and subclinical
hypothyroid patients had significantly higher
stromelysin-2 levels in comparison to the control
group. This agreed with Chen study, which showed
that stromelysin-2 levels rise in patients with
hypothyroidism to predict atherosclerosis (23). Also,
high serum levels of stromelysin-2 are associated
with increased carotid intima-media thickness
(CIMT) increased inflammatory markers, and
atherosclerotic plaques (24).

to have coronary

Conclusion

Serum stromelysin-2 is higher in people with clinical
and subclinical hypothyroidism; which is considered
as a vascular marker that may be useful for
predicting the initial stages of atherosclerosis. Also,
significant positive correlation was found between
Stromelysin-2  and  anthropometric ~ measures
represented by (BMI, WC and WHR) which showed
higher levels in hypothyroid patients and are
considered as risk factors for atherosclerosis and
CVD.
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