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Abstract
Introduction: Hypothyroidism is frequently accompanied by insulin resistance and an unfavorable lipid profile, which may increase 
cardiometabolic risk. Interleukin-37 (IL-37) is an anti-inflammatory cytokine with proposed roles in immune and metabolic regulation; 
however, its relationship with dyslipidemia in hypothyroid patients with insulin resistance remains insufficiently understood. 
Objectives: study examines the association between circulating IL-37 concentrations and lipid-profile parameters in this population.
Materials and Methods: This prospective cross-sectional study was conducted between December 2024 and August 2025 among 25 newly 
diagnosed adults with hypothyroidism and insulin resistance recruited from two hospitals in Thi-Qar Governorate, Iraq. Demographic and 
clinical data were collected, and fasting blood samples were analyzed for thyroid function, insulin resistance, serum IL-37, and lipid-
profile parameters, including triglycerides (TG), total cholesterol, high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein 
cholesterol (LDL-C), and very-low-density lipoprotein cholesterol (VLDL-C). Associations between circulating IL-37 levels and lipid 
parameters were examined using Pearson correlation and linear regression analyses, with multivariable models adjusted for age, sex, and 
body mass index (BMI).
Results: Twenty-five newly diagnosed patients with hypothyroidism and insulin resistance were included; 60% were women, and the mean 
age was 36.5 years. Circulating IL-37 concentrations were positively correlated with TG, total cholesterol, LDL-C, and VLDL-C, whereas 
an inverse correlation was observed with HDL-C. In linear regression analyses, IL-37 was significantly associated with all lipid-profile 
parameters in unadjusted models. After adjustment for demographic characteristics, the positive associations with TG, total cholesterol, 
LDL-C, and VLDL-C remained significant; however, the association with HDL-C was no longer statistically significant.
Conclusion: In newly diagnosed patients with hypothyroidism and insulin resistance, higher circulating IL-37 levels were associated with 
an adverse lipid profile. These findings suggest that IL-37 may reflect the inflammatory–metabolic disturbance underlying dyslipidemia and 
potentially heightened cardiovascular risk in this clinically vulnerable population.
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Introduction
Hypothyroidism is a common thyroid disorder and 
represents an important endocrine health concern; a local 
study in Nasiriya City reported hypothyroidism as more 
prevalent than hyperthyroidism (1). A well-documented 
metabolic consequence of this condition is dyslipidemia, 
manifesting primarily as elevated total cholesterol, low-
density lipoprotein cholesterol (LDL-C), and triglycerides 
(TG) (2). The underlying pathophysiology involves 
thyroid hormone-mediated regulation of cholesterol 
biosynthesis, hepatic LDL receptor expression, cholesterol 
clearance, and reverse cholesterol transport; when these 
processes are impaired in hypothyroid states, atherogenic 
lipid accumulation ensues (2,3). Beyond its direct lipid 

effects, hypothyroidism has been increasingly recognized 
as a contributor to insulin resistance, with both overt 
and subclinical forms associated with impaired glucose 
homeostasis and elevated insulin levels in multiple 
population-based analyses (4,5). The TSH itself has been 
proposed to independently perturb metabolic pathways, 
including hepatic endoplasmic reticulum stress through 
the IRE1α/XBP-1 signaling cascade, which may further 
compound insulin resistance in affected individuals 
(5). Collectively, newly diagnosed hypothyroid patients 
represent a clinically significant population in whom the 
interplay of dyslipidemia and insulin resistance warrants 
systematic investigation.

Interleukin-37 (IL-37) is a pleiotropic anti-
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 Implication for health policy/practice/research/
medical education
This study evaluated the relationship between circulating interleukin-37 

(IL-37) and lipid-profile parameters in newly diagnosed patients with 

hypothyroidism and insulin resistance. Higher IL-37 concentrations 

were associated with increased triglycerides (TG), total cholesterol, low-

density lipoprotein cholesterol (LDL-C), and very-low-density lipoprotein 

cholesterol (VLDL-C), while an inverse relationship was observed with 

high-density lipoprotein cholesterol (HDL-C). After adjustment for age, 

sex, and body mass index (BMI), the associations of IL-37 with TG and 

atherogenic cholesterol fractions remained significant, whereas the 

association with HDL-C was no longer significant.

inflammatory cytokine belonging to the IL-1 superfamily 
that has garnered substantial research interest for its broad 
immunosuppressive properties; unlike most members of 
this family, IL-37 dampens innate and adaptive immune 
activation through dual signaling: intracellularly via the 
Smad3 pathway and extracellularly through ligation of the 
IL-18 receptor alpha, thereby suppressing the production 
of multiple pro-inflammatory mediators (6). Experimental 
studies have established a direct link between IL-37 and 
metabolic homeostasis; in murine models of obesity-
associated metabolic syndrome, IL-37 treatment 
significantly reduced adipose tissue inflammation, 
lowered plasma insulin, improved glucose tolerance, and 
decreased pro-inflammatory cytokine secretion from 
cultured adipose tissue (7). In human studies, serum 
IL-37 levels have been found to be inversely correlated 
with the presence and severity of metabolic syndrome 
components, including dyslipidemia, hyperglycemia, and 
visceral adiposity, suggesting that reduced IL-37 signaling 
may contribute to the low-grade systemic inflammation 
that drives metabolic deterioration (8). More recently, 
elevated IL-37 has been identified as a discriminating 
immunometabolic biomarker in patients with metabolic 
syndrome, with its serum levels demonstrating good 
diagnostic accuracy by receiver operating characteristic 
analysis (9).

Emerging evidence points toward a specific role 
for IL-37 in thyroid-related pathology. Serum IL-37 
concentrations have been reported to be significantly 
elevated in patients with Hashimoto’s thyroiditis and were 
found to correlate positively with oxidative stress markers, 
suggesting that this cytokine is upregulated as a counter-
regulatory response to thyroid autoimmune inflammation 
(10). Similarly, a study of workers with thyroid hormonal 
perturbations demonstrated that elevated TSH was 
associated with significantly raised circulating IL-37, 
reinforcing the concept that thyroid dysfunction and IL-37 
dysregulation are physiologically linked (11). Despite these 
observations, no study to date has specifically examined 
the relationship between serum IL-37 and dyslipidemia in 
hypothyroid patients who simultaneously exhibit insulin 
resistance, a high-risk metabolic phenotype defined by 
the co-occurrence of lipid abnormalities and impaired 

insulin sensitivity. This prospective cross-sectional study 
was therefore designed to evaluate whether serum IL-37 
serves as a potential modulator of dyslipidemia in newly 
diagnosed hypothyroid patients with insulin resistance, 
aiming to clarify its immunometabolic role in this 
clinically vulnerable population.

Objectives
This study aimed to investigate the association 
between circulating IL-37 concentrations and lipid-
profile parameters in newly diagnosed patients with 
hypothyroidism and insulin resistance, and to determine 
whether these associations remain independent or not.

Materials and Methods
Study design and participants
This prospective cross-sectional study was conducted 
from December 2024 through August 2025 at Al-Nasiriya 
general hospital and Bint Al-Huda maternity hospital 
in Thi-Qar governorate, Iraq. Laboratory analyses were 
carried out in the biochemistry laboratory, college of 
science, university of Thi-Qar. The study enrolled 25 
newly diagnosed patients with hypothyroidism and 
insulin resistance who attended the participating hospitals 
during the study period and met the predefined eligibility 
criteria.

Inclusion and exclusion criteria
Eligible participants were adults with newly diagnosed 
hypothyroidism and insulin resistance who attended the 
participating study sites during the recruitment period 
and provided written informed consent. Hypothyroidism 
was identified using thyroid-function tests, including an 
elevated TSH and decreased thyroxine (T4) concentration, 
and insulin resistance was determined using the HOMA-
IR index. Individuals were not included if they had 
previously received thyroid-hormone replacement or 
medications that could alter glucose metabolism, insulin 
sensitivity, inflammatory status, or lipid concentrations. 
Patients with incomplete clinical or laboratory data were 
excluded.

Data collection
Written informed consent was obtained from all 
participants before enrollment. Demographic and relevant 
clinical information, including age, sex, and body mass 
index (BMI), was collected through participant interviews 
using a structured data-collection form. Venous blood 
samples were obtained under standard aseptic conditions 
for measurement of TSH, T4, fasting insulin and glucose, 
serum IL-37 concentrations, and lipid-profile parameters, 
including TG, total cholesterol, LDL-C, high-density 
lipoprotein cholesterol (HDL-C), and very-low-density 
lipoprotein cholesterol (VLDL-C). Each participant was 
assigned a study code to maintain the confidentiality of 
personal information.
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Insulin resistance definition
Insulin resistance was estimated using the Homeostatic 
Model Assessment of Insulin Resistance (HOMA-IR), 
a fasting, indirect measure based on the physiological 
relationship between circulating glucose and insulin. 
Fasting blood glucose and fasting serum insulin were 
measured from the same blood sample after an overnight 
fast, usually 8–12 hours. HOMA-IR is then calculated as:

HOMA − IR = 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 (µ𝑈𝑈/𝑚𝑚𝑚𝑚) × 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚/𝐿𝐿)
22.5  

 Higher HOMA-IR values indicate lower insulin sensitivity 
and, therefore, greater insulin resistance (12-14). 

Hypothyroidism definition
Newly diagnosed hypothyroidism is a condition caused 
by impaired hormone production within the thyroid 
gland itself, resulting in insufficient circulating thyroid 
hormones, particularly T4. The diagnosis of overt primary 
hypothyroidism is typically established by an elevated 
serum TSH level above the normal range together with 
a free T4 concentration below the laboratory reference 
range (15,16). 

Blood sample collection
Approximately 5 mL of venous blood was collected 
from each male and female participant by standard 
venipuncture into serum separator tubes containing a 
gel clot activator. Samples were allowed to clot at room 
temperature and were subsequently centrifuged at 3,000 
× g for 10 minutes to obtain serum. The separated serum 
was carefully aliquoted and either analyzed immediately 
for biochemical parameters or stored at −20 °C until 
further analysis.

Measurement of serological biomarkers
Serum IL-37 concentrations were quantified using a 
commercial human IL-37 sandwich enzyme-linked 
immunosorbent assay (ELISA) kit (SunLong Biotech Co., 
Ltd., Hangzhou, China; Cat. No. SL2231Hu) in accordance 
with the manufacturer’s instructions. Absorbance was 
measured at 450 nm, and IL-37 concentrations were 
calculated from the corresponding standard curve. 
The assay had a detection range of 2–150 pg/mL, a 
minimum detectable concentration of 0.5 pg/mL, and 
intra-assay and inter-assay coefficients of variation of 
less than 10% and 12%, respectively. Serum samples 
were stored at −20 °C until analysis. Serum insulin 
concentrations were measured using the Elecsys® Insulin 
electrochemiluminescence immunoassay (ECLIA), and 
serum TSH concentrations were determined using the 
Elecsys® TSH assay (Roche Diagnostics, Germany). 
Fasting serum glucose, total cholesterol, TG, and HDL-C 
were measured using automated enzymatic methods 
with commercial kits supplied by Roche Diagnostics. 
The VLDL-C was estimated by dividing serum TG 

concentration by 5, and LDL-C was calculated by 
subtracting HDL-C and VLDL-C from total cholesterol 
(17).

Outcome measurement 
Measured outcomes included serum IL-37 concentration 
and lipid-profile parameters, comprising TG, total 
cholesterol, LDL-C, HDL-C, and VLDL-C. The primary 
outcome was assessing the correlation between circulating 
IL-37 levels and lipid profile parameters, assessed using 
Pearson correlation and linear regression analyses. 

Statistical analysis
Data were analyzed using IBM SPSS Statistics version 27 
(IBM Corp., Armonk, NY, USA). The Shapiro–Wilk test 
was applied to assess the normality of continuous variables. 
Categorical variables were summarized as frequencies and 
percentages, whereas normally distributed continuous 
variables were presented as mean ± standard deviation. 
Pearson’s correlation coefficient was used to examine the 
associations between circulating IL-37 concentrations 
and lipid-profile parameters. Simple linear regression 
analyses were then conducted to evaluate unadjusted 
associations, followed by multivariable linear regression 
models adjusted for age, sex, and BMI. All statistical tests 
were two-sided, and a P value below 0.05 was considered 
statistically significant.

Results
This study included 25 participants (60% female) with 
a mean age of 36.52 ± 12.25 years and a mean BMI of 
26.22 ± 2.18 kg/m. The mean TSH and T4 concentrations 
were 14.19 ± 2.34 µIU/mL and 8.67 ± 1.84 pmol/L, while 
the mean HOMA-IR was 11.49 ± 2.41. Serum IL-37 
levels averaged 100.8 ± 19.32 pg/mL. Regarding the lipid 
profile, mean TG and total cholesterol concentrations 
were 175.04 ± 16.14 mg/dL and 218.20 ± 18.12 mg/dL, 
respectively. Mean LDL-C, HDL-C, and VLDL-C levels 
were 148.79 ± 19.01 mg/dL, 34.40 ± 6.01 mg/dL, and 
35.01 ± 3.22 mg/dL, respectively (Table 1).

The results indicated that circulating IL-37 levels 
showed significant positive correlations with TG, total 
cholesterol, LDL-C, and VLDL-C concentrations, 
indicating that higher IL-37 levels were associated with 
a less favorable atherogenic lipid profile. In contrast, 
IL-37 was significantly and inversely correlated with 
HDL-C, suggesting lower HDL-C concentrations among 
participants with higher circulating IL-37 levels. No 
statistically significant correlations were observed between 
IL-37 levels and either age or BMI (Table 2).

In unadjusted linear regression analyses, higher 
circulating IL-37 levels were significantly associated 
with higher TG, total cholesterol, LDL-C, and VLDL-C 
concentrations, whereas an inverse association was 
observed with HDL-C. These associations remained 
statistically significant after adjustment for age, sex, 
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and BMI for all lipid profile parameters except HDL-C, 
indicating that the relationship between IL-37 and 
an unfavorable lipid profile was independent of these 
demographic and anthropometric factors. Overall, 
elevated circulating IL-37 was associated with higher 
atherogenic lipid fractions and lower HDL-C levels 
(Table 3).

Discussion
This prospective cross-sectional study examined the 
relationship between circulating IL-37 concentrations and 
lipid-profile parameters in 25 newly diagnosed Iraqi adults 
with hypothyroidism and insulin resistance. The central 
finding was that IL-37 levels were positively correlated 
with TG, total cholesterol, LDL-C, and VLDL-C, while 
an inverse relationship was observed with HDL-C. In 
adjusted linear regression analyses controlling for age, sex, 
and BMI, the positive associations of IL-37 with TG, total 

Table 1. Demographic, clinical, and lipid profile characteristics of participants

Demographic characteristics 

Gender
Male 10 (40)

Female 15 (60)

Age (year) 36.52 ± 12.25

BMI (kg/m2) 26.22 ± 2.18

Clinical data and lipid profile

TSH (μIU/mL) 14.19 ± 2.34

Free T4 (pmol/L) 8.67 ± 1.84

HOMA-IR 11.49 ± 2.41

IL-37 (pg/mL) 100.8 ± 19.32

TG (mg/dL) 175.04 ± 16.14

Cholesterol (mg/dL) 218.2 ± 18.12 

LDL-C (mg/dL) 148.79 ± 19.01

HDL-C (mg/dL) 34.40 ± 6.01

VLDL-C (mg/dL) 35.01 ± 3.22

Qualitative and quantitative variables were reported as N (%) and Mean ± 
SD.
BMI: Body mass index, TSH: Thyroid-stimulating hormone, T4: Thyroxine, 
HOMA-IR: Homeostatic model assessment of insulin resistance, IL-37: 
Interleukin-37, TG: Triglycerides, LDL-C: Low-density lipoprotein cholesterol, 
HDL-C: High-density lipoprotein cholesterol, VLDL-C: Very-low-density 
lipoprotein cholesterol. 

Table 2. Correlations of circulating IL-37 levels with lipid-profile parameters

Variables

IL-37 (pg/mL) 

r
95% CI

P value*

Lower Upper

Demographic characteristics

Age (year) -0.048 -0.435 354 0.850

BMI (kg/m2) 0.205 -0.207 0.555 0.325

Lipid profile parameters

TG (mg/dL) 0.400 0.006 0.687 0.047

Cholesterol (mg/dL) 0.458 0.077 0.726 0.021

LDL-C (mg/dL) 0.498 0.128 0.746 0.011

HDL-C (mg/dL) -0.407 -0.691 -0.014 0.043

VLDL-C (mg/dL) 0.391 0.005 0.697 0.046

IL-37: Interleukin-37, BMI: Body mass index, TG: Triglycerides, LDL-C: Low-density lipoprotein cholesterol, HDL-C: High-density lipoprotein cholesterol, VLDL-C: 
Very-low-density lipoprotein cholesterol, R: Pearson correlation, CI: Confidence interval. *Pearson correlation coefficient .

cholesterol, LDL-C, and VLDL-C remained statistically 
significant, whereas the inverse association with HDL-C 
did not retain significance after adjustment. These findings 
are internally consistent and reflect a coherent pattern 
of IL-37 elevation in a setting of established atherogenic 
dyslipidemia, a pattern that aligns with the broader 
premise that IL-37 is upregulated in states of chronic 
metabolic inflammation (2,3). The study contributes to 
an emerging body of evidence pointing toward a possible 
relationship between IL-37 and lipid dysregulation in 
endocrine-metabolic disorders, a connection that has 
received little direct empirical attention in hypothyroid 
populations.

The positive associations observed between IL-37 and 
the atherogenic lipid fractions, TG, total cholesterol, 
LDL-C, and VLDL-C, are noteworthy, particularly 
given that these associations survived adjustment for 
key confounders. Hypothyroidism is well established as 
a cause of atherogenic dyslipidemia through impaired 
thyroid hormone–dependent regulation of cholesterol 
biosynthesis, reduced hepatic LDL receptor expression, 
and diminished reverse cholesterol transport, collectively 
resulting in elevated circulating cholesterol and triglyceride 
levels (2, 3). A systematic review and meta-analysis 
by Treister-Goltzman et al encompassing 35 studies 
confirmed that even mild subclinical hypothyroidism 
is associated with significantly higher total cholesterol, 
LDL-C, and TG alongside lower HDL-C compared with 
euthyroid controls, underscoring the atherogenic lipid 
burden inherent to thyroid hypofunction (18). The role of 
insulin resistance compounds this dyslipidemia further: 
in the setting of impaired insulin signaling, hepatic 
VLDL production is enhanced, lipolysis from adipose 
tissue is increased, and LDL particles tend to become 
smaller and denser, all of which amplify the atherogenic 
lipid phenotype seen in the present cohort (4). The 
independent persistence of IL-37 associations with TG, 
total cholesterol, LDL-C, and VLDL-C after demographic 
adjustment suggests that the IL-37–lipid relationship 
in this population is not simply mediated by age, sex, or 
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BMI but may instead reflect a genuine immunometabolic 
interaction; in line with this, prior evidence from human 
metabolic syndrome studies demonstrated that serum IL-
37 was significantly associated with dyslipidemia-related 
metabolic syndrome components, with IL-37 emerging 
as an immunometabolic biomarker with good diagnostic 
accuracy by receiver operating characteristic analysis 
(8,9).

The finding of elevated IL-37 in association with 
adverse lipid parameters in this cohort raises an important 
interpretive question: whether raised IL-37 reflects a causal 
contributor to dyslipidemia or, more plausibly, a counter-
regulatory immunological response to the ongoing 
inflammatory–metabolic disturbance characteristic 
of hypothyroidism with insulin resistance. IL-37 is an 
anti-inflammatory cytokine that broadly suppresses 
innate immune activation through dual intracellular and 
extracellular signaling pathways, and elevated circulating 
IL-37 has been consistently documented in conditions 
of active inflammation and metabolic dysfunction, 
suggesting that its upregulation is largely reactive rather 
than pathogenic (6). In experimental models of metabolic 
syndrome, IL-37 administration led to reduced adipose 
tissue inflammation, lowered plasma insulin, improved 
glucose tolerance, and suppressed production of pro-
inflammatory cytokines including TNF-α and IL-1β from 
adipose tissue, implying that IL-37 acts as a brake on the 
inflammatory processes that underlie insulin resistance 
and lipid dysregulation (7). From this perspective, the 
higher IL-37 levels observed in patients with worse lipid 
profiles in the present study may represent a biological 
attempt to counteract the intensifying inflammatory 
milieu rather than a driver of the lipid abnormalities 
per se. Supporting this concept, Abdel-Moneim et al 
found that IL-37 levels were inversely correlated with 
the accumulation of metabolic syndrome components in 
Egyptian patients, with the most metabolically impaired 
group showing the lowest IL-37, a pattern compatible 
with insufficient counter-regulatory capacity (8). By 

contrast, the present finding of higher IL-37 in the more 
dyslipidemic patients could reflect an earlier or more 
active counter-regulatory phase in this relatively young 
cohort (mean age 36.5 years), where the immune system is 
still mounting a meaningful anti-inflammatory response 
despite metabolic deterioration (9).

The inverse correlation between IL-37 and HDL-C 
in unadjusted analyses is clinically meaningful, given 
that low HDL-C is a well-recognized component of the 
atherogenic lipid triad in both hypothyroidism and insulin 
resistance (4,18). However, this association did not remain 
statistically significant after adjustment for age, sex, and 
BMI, suggesting that the IL-37–HDL-C relationship 
may be substantially confounded by demographic and 
anthropometric variables, particularly sex and BMI, both 
of which are known independent determinants of HDL-C 
concentrations (18). The finding that women comprised 
60% of the cohort is relevant in this context, as sex-related 
hormonal and metabolic influences on HDL metabolism 
may have introduced variance that attenuated the IL-37 
signal for this specific lipid fraction (4).  With respect to the 
thyroid-specific context, the current findings complement 
prior observations in thyroid disease; Ruggeri et al 
reported significantly elevated serum IL-37 in patients 
with Hashimoto’s thyroiditis that correlated with oxidative 
stress parameters, suggesting that autoimmune and 
inflammatory thyroid pathology actively stimulates IL-37 
production as a protective response (10). Moreover, Ali et 
al demonstrated that workers with elevated TSH exhibited 
significantly higher circulating IL-37 compared with 
controls, reinforcing the notion that thyroid hormonal 
perturbations and IL-37 dysregulation are physiologically 
linked, with TSH elevation potentially serving as a 
stimulus for IL-37 upregulation (11). Taken together with 
the present findings, there appears to be a consistent thread 
connecting thyroid dysfunction, systemic inflammation, 
and IL-37 elevation across both autoimmune and non-
autoimmune thyroid disease contexts.

Beyond its associations with lipid fractions, the 

Table 3. Linear regression analysis of the association between circulating IL-37 and lipid-profile parameters

Dependent variables

IL-37 (pg/mL) as independent variable

B
95% CI

P value
Lower Upper

Unadjusted

TG (mg/dL) 0.335 0.004 0.665 0.046

Cholesterol (mg/dL) 0.430 0.070 0.790 0.021

LDL-C (mg/dL) 0.490 0.122 0.858 0.011

HDL-C (mg/dL) -0.127 -0.249 -0.004 0.043

VLDL-C (mg/dL) 0.067 0.001 0.133 0.047

Adjusted*

TG (mg/dL) 0.411 0.046 0.776 0.028

Cholesterol (mg/dL) 0.498 0.127 0.868 0.011

LDL-C (mg/dL) 0.526 0.132 0.921 0.012

HDL-C (mg/dL) -0.111 0.114 -0.250 0.029

VLDL-C (mg/dL) 0.082 0.009 0.155 0.030

IL-37: Interleukin-37, TG: Triglycerides, LDL-C: Low-density lipoprotein cholesterol, HDL-C: High-density lipoprotein cholesterol, VLDL-C: Very-low-density 
lipoprotein cholesterol, CI: Confidence interval, B: Unstandardized coefficients. *Adjusted for age, gender, and BMI.
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elevation of IL-37 in this cohort of hypothyroid, insulin-
resistant patients may carry broader cardiovascular 
significance. Endothelial dysfunction is a recognized early 
step in atherogenesis, and IL-37 has been demonstrated 
to suppress the toll-like receptor-2 (TLR2)-nuclear 
transcription factor-κB (NF-κB)-intercellular adhesion 
molecule-1 (ICAM-1) inflammatory signaling cascade 
in human coronary artery endothelial cells, suggesting a 
potentially atheroprotective role for this cytokine at the 
vascular level (19). In ApoE-deficient murine models of 
atherosclerosis, exogenous IL-37 reduced atherosclerotic 
plaque size, decreased macrophage and pro-inflammatory 
T-lymphocyte infiltration, and promoted regulatory 
T-cell responses—collectively suggesting that IL-37 may 
limit atherogenic progression even when lipid levels are 
unfavorable (20). Dysregulation of lipid metabolism in 
the context of hypothyroidism is further substantiated 
by epidemiological data showing that subclinical 
hypothyroidism, even without overt hormonal deficiency, 
is associated with unfavorable lipid alterations including 
elevated TG, reduced HDL-C, and an increased LDL/HDL 
ratio that together portend early atherogenic risk (21). 
Furthermore, thyroid dysfunction has been frequently 
co-identified in patients with metabolic syndrome: a large 
Pan-India cross-sectional study found hypothyroidism to 
be the most prevalent thyroid disorder among patients 
with metabolic syndrome, with affected individuals 
exhibiting reduced HDL-C, elevated HOMA-IR, and 
raised TG, a lipid and insulin resistance profile closely 
mirroring that of the present cohort (22).

Furthermore, evidence from an Iraqi population 
has demonstrated the coexistence of insulin resistance 
with adverse biochemical and lipid alterations, as Al-
Fayyadh et al reported significantly higher HOMA-IR 
and lipid-profile parameters in patients with type 2 
diabetes compared with healthy controls (23). The IL-37’s 
emerging role in modulating fatty acid metabolism, as 
shown in a study where IL-37 restored carnitine palmitoyl-
transferase 1A (CPT1A)-mediated fatty acid oxidation in 
diabetic kidney disease, hints at potential metabolic-lipid 
regulatory functions for this cytokine that extend beyond 
pure inflammation suppression and warrant further 
investigation in endocrine-metabolic settings (24).

In summary, this prospective cross-sectional study 
provides evidence that circulating IL-37 concentrations are 
significantly and positively associated with an atherogenic 
lipid profile, specifically elevated TG, total cholesterol, 
LDL-C, and VLDL-C, in newly diagnosed patients with 
hypothyroidism and concurrent insulin resistance, with 
these associations remaining significant after adjustment 
for age, sex, and BMI. The inverse correlation with HDL-C 
observed in unadjusted analyses did not persist after 
demographic adjustment, suggesting that confounding 
by sex and BMI may account for part of this relationship. 
Collectively, the findings indicate that IL-37 may serve 
as a biomarker reflecting the inflammatory–metabolic 

disturbance that underlies dyslipidemia in this clinically 
vulnerable population, rather than as a direct mediator 
of lipid abnormalities, consistent with its established role 
as a counter-regulatory anti-inflammatory cytokine that 
is upregulated in states of metabolic and inflammatory 
stress. These findings align with and extend prior evidence 
linking IL-37 to metabolic syndrome components 
and thyroid immune pathology. Given the heightened 
cardiovascular risk that accompanies the convergence of 
hypothyroidism, insulin resistance, and dyslipidemia, and 
the potential atheroprotective functions attributed to IL-
37 at the vascular level, future longitudinal studies with 
larger, more diverse cohorts are warranted to establish 
causal directionality, evaluate the influence of thyroid 
hormone replacement on IL-37 dynamics, and determine 
whether this cytokine holds clinical value as a therapeutic 
target or prognostic indicator in endocrine-metabolic 
disease.

Conclusion
These findings suggest that circulating IL-37 is closely 
linked to an adverse lipid profile in newly diagnosed 
patients with hypothyroidism and insulin resistance, 
with independent associations observed for TG, total 
cholesterol, LDL-C, and VLDL-C after accounting for 
age, sex, and BMI. The loss of significance for HDL-C 
after adjustment indicates that this particular association 
may be more influenced by demographic factors than the 
other lipid parameters. Collectively, these results point to 
IL-37 as a potential inflammatory marker of dyslipidemia 
and, by extension, cardiovascular risk in this patient 
population, warranting further investigation in larger, 
longitudinal studies to clarify its mechanistic role and 
clinical utility.

Limitations of the study
First, the cross-sectional design prevents any causal 
inference; the data establish association but cannot 
determine whether elevated IL-37 precedes, accompanies, 
or follows the development of dyslipidemia in this 
population. Second, the sample size of 25 participants is 
modest, which reduces statistical power and may limit the 
generalizability of the findings, particularly for the HDL-C 
association that lost significance after adjustment. Third, 
the study was restricted to newly diagnosed hypothyroid 
patients with confirmed insulin resistance recruited from 
a single geographic region in Iraq, which may constrain 
external validity to other ethnic, environmental, or clinical 
populations. Fourth, single time-point measurements 
of both IL-37 and lipid parameters do not capture the 
longitudinal dynamics of these markers, and it remains 
unknown how IL-37 levels might evolve following 
initiation of thyroid hormone replacement therapy. Fifth, 
the regression models were adjusted for age, sex, and BMI 
only; other potential confounders, such as dietary habits, 
physical activity level, comorbid conditions, medication 
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use, and duration of untreated hypothyroidism, were 
not accounted for, and residual confounding cannot be 
excluded. Finally, the biological directionality of the IL-
37–lipid relationship remains unclear from this design, 
and mechanistic studies using experimental models or 
longitudinal designs with repeated measurements are 
needed to clarify whether IL-37 serves primarily as a 
biomarker of metabolic inflammatory burden or as a 
functional mediator in lipid regulation.
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