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Abstract

Objectives: To investigate whether hemogram-derived inflammatory indices differ between patients with

subclinical hypothyroidism and euthyroid controls and whether these indices are associated with thyroid-
stimulating hormone (TSH) levels.

Materials and Methods: In this retrospective cross-sectional study, 300 adults were included: 100 euthyroid
individuals and 200 patients with subclinical hypothyroidism. Neutrophil-to-lymphocyte ratio, platelet-to-
lymphocyte ratio, monocyte-to-lymphocyte ratio, and systemic immune-inflammation index (SII) were
calculated from complete blood count parameters. Correlations between TSH and laboratory variables were
assessed in each group, and multivariable logistic regression identified variables independently associated
with subclinical hypothyroidism.

Results: SII values were significantly higher in the subclinical hypothyroidism group than in the euthyroid
group (p=0.047). However, the between-group difference in SII showed a small effect size (Cohen’s d=0.29). In
the subclinical hypothyroidism group, TSH was positively correlated with neutrophil count (r=0.201, p=0.045),
creatinine (r=0.188, p=0.046), NLR (r=0.310, p=0.002), MLR (r=0.239, p=0.017), and SII (r=0.329, p<0.001).
Older age (OR 1.058,95% CI 1.035-1.082; p<0.001), female sex (OR 1.940, 95% CI 1.125-3.345; p=0.017), and
higher body mass index (OR 1.055, 95% CI 1.006-1.107; p=0.048) were independently associated with
subclinical hypothyroidism, whereas SII was not (OR 1.001, 95% CI 0.999-1.002; p=0.084).

Conclusion: Subclinical hypothyroidism was associated with modestly higher SII values and positive
correlations between TSH and selected hemogram-derived inflammatory indices. However, the small effect
size of SII and its lack of independent significance after adjustment suggest that SII should be interpreted as a
supportive and nonspecific marker of low-grade inflammation rather than an independent indicator of
subclinical hypothyroidism.
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Introduction

Subclinical hypothyroidism is characterized by an increase in serum thyroid-stimulating
hormone (TSH) concentrations while free thyroxine (fT4) levels remain within the reference
range. It is frequently encountered in primary care settings and is often identified
incidentally, as many affected individuals do not exhibit clear or specific clinical
manifestations.! Although it is generally considered a mild form of thyroid dysfunction,
accumulating evidence indicates that subclinical hypothyroidism may be linked to adverse

metabolic changes, increased cardiovascular risk, and persistent low-grade inflammation.23

Interest in the inflammatory background of subclinical hypothyroidism has increased in
recent years. Therefore, simple and readily obtainable biomarkers of inflammation have
gained attention.*”® These include the neutrophil-to-lymphocyte ratio (NLR; NEU/LYM),
platelet-to-lymphocyte ratio (PLR; PLT/LYM), monocyte-to-lymphocyte ratio (MLR;
MONO/LYM), and systemic immune-inflammation index (SII; [PLT x NEU]/LYM), all of
which are derived from routine complete blood count parameters and have been suggested
as practical surrogate markers of systemic inflammation in endocrine and metabolic

disorders.”°

Previous studies have demonstrated the clinical relevance of these hematological
inflammatory markers in conditions such as diabetes mellitus, overt thyroid disorders, and
various metabolic abnormalities.®>”*® However, their potential role in subclinical
hypothyroidism has not yet been fully clarified. Therefore, this study aimed to determine
whether hemogram-derived inflammatory indices, including NLR, PLR, MLR, and SII, are
altered in patients with subclinical hypothyroidism compared with euthyroid controls and

whether these indices are associated with TSH levels.

Materials and Methods

This study was designed as a retrospective observational study evaluating laboratory data

obtained during routine health check-ups of individuals who attended the Family Medicine
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Outpatient Clinic, Bandirma Training and Research Hospital between January 1, 2025 and

December 31, 2025. Data were extracted from the hospital information management system.
Study population

Participants were assigned to two groups on the basis of thyroid function test results.
According to the recommendations of the Turkish Society of Endocrinology and Metabolism
(TEMD), subclinical hypothyroidism was defined as a serum TSH concentration greater than
4.0 mIU/L with an fT4 value remaining within the laboratory reference interval, whereas
euthyroidism was defined as a TSH level between 0.5 and 4.0 mIU/L accompanied by a
normal fT4 level.® In our laboratory, the reference interval was 0.5-4.0 mIU/L for TSH and
0.80-1.80 ng/dL for fT4. Individuals under 18 years of age were excluded. To limit potential
confounding effects on hemogram-derived inflammatory indices, participants with acute
infection, chronic inflammatory or autoimmune disease, malignancy, hematologic disorder,
pregnancy, ongoing corticosteroid or immunosuppressive therapy, previously diagnosed
overt hypothyroidism or hyperthyroidism, current thyroid-specific treatment, or non-
fasting blood samples were also excluded. Records lacking data required for group allocation
or statistical analyses were omitted, and no imputation procedure was applied. The sample
size was determined based on an a priori power analysis performed using G*Power software
version 3.1.9.7, together with the availability of eligible records during the study period.
Assuming a two-sided alpha level of 0.05, 80% statistical power, a small-to-moderate
between-group effect size, and a 2:1 allocation ratio, a total sample size of 300 participants
was considered sufficient. Accordingly, medical records were reviewed until 200 patients
with subclinical hypothyroidism and 100 euthyroid controls meeting the inclusion and

exclusion criteria were included in the final analysis.
Laboratory parameters and inflammatory indices

Laboratory measurements were obtained retrospectively from the hospital electronic
database. To improve standardization, only fasting blood samples collected during the

morning period (08:00-12:00) were included. Evaluated hematologic parameters
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comprised hemoglobin, hematocrit, mean corpuscular volume, mean corpuscular
hemoglobin, mean corpuscular hemoglobin concentration, mean platelet volume, white
blood cell count, neutrophil count, lymphocyte count, monocyte count, and platelet count.
Biochemical variables included creatinine, total cholesterol, triglycerides, low-density
lipoprotein cholesterol, high-density lipoprotein cholesterol, TSH, and fT4. Hemogram-
derived inflammatory indices were calculated as follows: NLR = NEU/LYM, PLR = PLT/LYM,
MLR = MONO/LYM, and SII = (PLT x NEU)/LYM.”"°

Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics for Windows, version 21.0
(IBM Corp., Armonk, NY, USA). The distribution of continuous variables was assessed using
the Shapiro-Wilk test and visual inspection of histograms. Continuous variables are
presented as mean * standard deviation, whereas categorical variables are summarized as
numbers and percentages. Between-group comparisons were performed using the
independent-samples t test for continuous variables and the chi-square test for categorical
variables. For independent-samples t tests, absolute test statistics (t-values) were reported,
and Cohen’s d was calculated to assess the magnitude of between-group differences—with
a specific focus on the systemic immune-inflammation index (SII)—to support the
interpretation of clinical relevance. Within each group, the associations of TSH with
hematological, biochemical, and hemogram-derived inflammatory variables were evaluated

using Spearman correlation analysis.

A multivariable logistic regression model was constructed to determine whether SII was
independently associated with subclinical hypothyroidism after adjustment for potential
confounders. Age, sex, and body mass index were included in the model as covariates
because they are clinically relevant variables that may influence both thyroid function and
baseline inflammatory status. SII was selected as the specific hemogram-derived
inflammatory index for the regression analysis because it was the only index demonstrating
a significant between-group difference and the strongest correlation with TSH in
preliminary analyses. NLR, PLR, and MLR were deliberately excluded from the multivariable
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model to avoid potential multicollinearity arising from mathematical overlap and shared
hematological components. Odds ratios (ORs) with 95% confidence intervals (CIs) were

calculated, and a two-sided p-value <0.05 was considered statistically significant.

Results

A total of 300 adults were included, comprising 100 euthyroid individuals and 200 patients
with subclinical hypothyroidism. Age (p=0.318), sex distribution (p=0.742), BMI (p=0.067),
systolic blood pressure (p=0.184), and diastolic blood pressure (p=0.713) were similar
between the groups (Table 1).

Table 1. Comparison of baseline demographic and clinical characteristics between

euthyroid and subclinical hypothyroidism groups

Variable Euthyroid Subclinical p-value
Age (years) 50.10 £ 12.05 51.55+£11.40 0.318
Sex, n (%) 0.742
-Female 53 (53.0%) 110 (55.0%)

-Male 47 (47.0%) 90 (45.0%)

BMI (kg/m?) 26.0 3.6 27.0+4.2 0.067
Systolic BP (mmHg) 123.16 + 16.44 12594 +11.74 0.184
Diastolic BP (mmHg) 76.8 £ 9.6 77.2+9.4 0.713

Data are presented as mean # standard deviation or n (%). An independent-samples t-test was used for
continuous variables. Chi-square test was used for categorical variables. BMI, Body Mass Index.

When hematological, biochemical, and inflammatory parameters were compared, TSH levels
were significantly higher in the subclinical hypothyroidism group than in the euthyroid
group (t=20.76, p=0.008). Among the hemogram-derived inflammatory indices, only SII
showed a statistically significant between-group difference, with higher values observed in
the subclinical hypothyroidism group (t=2.36, p=0.047). However, the magnitude of this

difference was small, as indicated by a Cohen’s d value of 0.29 (Table 2).
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Table 2. Comparison of hematological parameters and inflammatory indices between

euthyroid and subclinical hypothyroidism groups

Euthyroid Subclinical hypothyroidism

Variable mean * SD mean * SD t-value p-value
HGB (g/dL) 15.12 £ 0.81 15.05 £ 1.02 0.60 0.645
HCT (%) 45.10 £ 3.85 45.74 + 4.28 1.26 0.214
MCV (fL) 86.70 + 4.80 87.10 + 4.20 1.69 0.092
MCH (pg) 29.60 +1.70 29.50+1.80 1.26 0.210
MCHC (g/dL) 33.10+1.10 32.90 +£1.00 1.44 0.150
MPV (fL) 9.70 + 1.10 9.60 +1.10 1.34 0.180
WBC (103/uL) 7.03+2.18 7.46 +2.26 1.57 0.094
NEU (103/uL) 431+1.84 4.84 +1.92 1.88 0.061
LYM (103/uL) 2.06 +0.47 2.22+0.51 2.63 0.067
MONO (103/uL) 0.47 £0.15 0.58+0.18 5.26 0.074
PLT (103/uL) 266.40 + 88.70 27210 £91.20 0.52 0.212
Creatinine (mg/dL) 0.94 £0.12 0.95+0.13 0.64 0.405
TC (mg/dL) 191.85 + 34.10 198.72 + 36.45 1.57 0.108
TG-C (mg/dL) 158.40 + 54.80 167.72 + 58.60 1.33 0.176
LDL-C (mg/dL) 113.20 + 24.60 118.66 + 27.10 1.70 0.081
HDL-C (mg/dL) 50.42 +11.84 48.36 £ 11.62 1.44 0.149
TSH (mIU/L) 2.18+0.81 5.36+1.42 20.76 0.008
fT4 (ng/dL) 1.15+0.14 1.13+0.15 1.11 0.214
NLR 2.09+0.88 2.18+0.91 0.82 0.082
PLR 129.41+41.76 122.58 +39.84 1.38 0.168
MLR 0.23+0.08 0.26 £ 0.09 2.82 0.058
SII 536.84 + 214.37 603.72 + 238.95 2.36 0.047

Variables were compared using the independent-samples t-test. NLR = NEU / LYM; PLR = PLT / LYM;

MLR = MONO / LYM; SII = (PLT x NEU) / LYM.
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Spearman correlation analysis showed no significant correlations between TSH levels and
the evaluated hematological, biochemical, or inflammatory parameters in the euthyroid
group (all p>0.05). In the subclinical hypothyroidism group, TSH levels were positively
correlated with neutrophil count (r=0.201, p=0.045), creatinine (r=0.188, p=0.046), NLR
(r=0.310, p=0.002), MLR (r=0.239, p=0.017), and SII (r=0.329, p<0.001). (Table 3).

Multivariable logistic regression analysis showed that older age, female sex, and higher BMI
were independently associated with subclinical hypothyroidism, whereas SII did not reach
statistical significance as an independent determinant in the adjusted model (age: OR 1.058,
95% CI 1.035-1.082, p<0.001; female sex: OR 1.940, 95% CI 1.125-3.345, p=0.017; BMI: OR

1.055,95% CI 1.006-1.107, p=0.048; SII: OR 1.001, 95% CI 0.999-1.002, p=0.084) (Table 4).
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Table 3. Correlation of TSH levels with hematological parameters and inflammatory indices

in euthyroid and subclinical hypothyroidism groups

HGB
HCT
MCV
MCH
MCHC
MPV
WBC
NEU
LYM
MONO
PLT
Creatinine
TC

TG -C
LDL-C
HDL-C
NLR
PLR
MLR

SII

Euthyroid Subclinical hypothyroidism
r p r p
0.029 0.778 -0.045 0.528
0.057 0.575 -0.091 0.202
0.035 0.731 -0.069 0.332
-0.012 0.906 0.003 0.968
-0.043 0.674 -0.027 0.709
0.062 0.537 0.099 0.161
0.014 0.849 0.145 0.150
0.010 0.892 0.201 0.045
0.020 0.782 0.098 0.333
0.022 0.762 0.132 0.062
0.118 0.421 0.031 0.663
0.032 0.654 0.188 0.046
0.086 0.395 0.091 0.201
0.080 0.427 0.067 0.346
0.103 0.306 0.100 0.160
-0.001 0.990 -0.021 0.768
-0.053 0.459 0.310 0.002
0.010 0.886 0.186 0.064
-0.006 0.928 0.239 0.017
-0.061 0.392 0.329 <0.001

Correlations were analyzed using Spearman’s correlation test.
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Table 4. Multivariable Logistic Regression Analysis for Subclinical Hypothyroidism

Variables OR (95%CI) p-value
Age 1.058 (1.035-1.082) <0.001
Female sex 1.940 (1.125-3.345) 0.017
BMI 1.055 (1.006-1.107) 0.048
SII 1.001 (0.999-1.002) 0.084

OR, odds ratio; CI, confidence interval; BMI, Body Mass Index.

Discussion

In this study, we aimed to evaluate the levels of hemogram-derived inflammatory indices in
patients with subclinical hypothyroidism and their associations with basic clinical and
biochemical parameters. As expected, the coexistence of elevated TSH and preserved T4
levels in the subclinical hypothyroidism group reflects the biochemical nature of this clinical
condition, supporting the appropriateness of our case classification. The similarity between
the groups in terms of baseline clinical characteristics, such as age, sex distribution, body
mass index (BMI), and blood pressure values, allows the observed differences in
inflammatory indices to be interpreted with reduced concern regarding major baseline

demographic imbalances.

One of the main findings of our study was that the SII was significantly higher in the
subclinical hypothyroidism group than in the euthyroid group and showed a positive
correlation with TSH levels. Previous studies and meta-analytic evidence have similarly
linked hypothyroid states to low-grade systemic inflammation and oxidative stress.***!?
Our findings support this association, suggesting that subclinical hypothyroidism may be
accompanied by a mild inflammatory profile; however, this inflammatory signal appears to

be modest and is not reflected uniformly across all hemogram-derived indices.

This heterogeneous behavior of inflammatory indices is consistent with the complex,

multifactorial nature of subclinical hypothyroidism, which is frequently associated with
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autoimmune thyroiditis and influenced by demographic or metabolic factors.**>** Prior
literature demonstrates that indices like the Neutrophil-to-Lymphocyte Ratio (NLR) and
Platelet-to-Lymphocyte Ratio (PLR) can show highly variable patterns, often reflecting
nonspecific inflammation related to underlying thyroid autoimmunity rather than thyroid
hormone status alone.*~*” Therefore, the absence of statistically significant differences for
NLR, PLR, and Monocyte-to-Lymphocyte Ratio (MLR) in our study does not necessarily
indicate the absence of inflammation; rather, it highlights that these specific markers are

highly sensitive to disease severity, metabolic profiles, and patient-specific characteristics.

Regarding biochemical parameters, creatinine levels showed a weak positive correlation
with TSH levels in the subclinical hypothyroidism group, potentially reflecting subtle
changes in renal hemodynamics associated with mild thyroid dysfunction.'® Similarly, lipid
parameters did not differ significantly between the groups, although LDL-cholesterol levels
tended to be higher in the subclinical hypothyroidism group, indicating a relatively mild and

variable metabolic risk profile in our study population.**

In the multivariable logistic regression analysis, older age, female sex, and higher BMI were
independently associated with subclinical hypothyroidism, whereas SII did not retain
statistical significance after adjustment. These demographic and anthropometric variables
were selected as covariates because they are clinically relevant potential confounders that
may influence both thyroid function and low-grade inflammatory status. SII was included in
the adjusted model because it was the only index showing a significant between-group
difference and the strongest correlation with TSH, while NLR, PLR, and MLR were excluded
to reduce the risk of multicollinearity arising from shared hematological components.
Therefore, the final model was constructed to provide a clinically justified and statistically
cautious assessment, demonstrating that the unadjusted difference observed for SII should

not be interpreted as an independent diagnostic effect.

The small effect size observed for SII (Cohen’s d = 0.29) further supports this cautious
interpretation. From a clinical perspective, SII should be viewed as an adjunctive, nonspecific
inflammatory marker rather than an independent diagnostic indicator. Its practical value is
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limited to providing complementary information regarding the overall inflammatory status
in selected patients, and it should not replace standard thyroid function tests or thyroid

autoimmunity assessments.

Several limitations should be considered when interpreting our findings. First, the
retrospective and cross-sectional design of the study precludes causal inference; thus, we
cannot determine whether subclinical hypothyroidism directly drives systemic
inflammation or vice versa. Second, thyroid autoimmunity markers, including anti-TPO and
anti-Tg, were not available in our dataset. This is a crucial limitation because autoimmune
thyroiditis is a common cause of subclinical hypothyroidism and a well-known contributor
to chronic low-grade inflammation. Consequently, we could not isolate whether the elevated
SII reflected thyroid hormone imbalance, underlying autoimmune activity, or both. Third,
despite strict exclusion criteria for acute infections and overt inflammatory diseases, the
potential effects of unmeasured subclinical metabolic abnormalities or residual confounding

cannot be entirely ruled out.

Nevertheless, the study is strengthened by its relatively large sample size, the inclusion of a
euthyroid comparison group, and the simultaneous evaluation of multiple hemogram-
derived inflammatory indices. The post hoc sensitivity power analysis showed that the final
sample size of 300 participants had 80% power to detect a minimum effect size of Cohen’s d
= 0.34. As the observed effect size for SII was smaller, its borderline statistical significance
should be interpreted cautiously and should not be considered evidence of a strong or

independent clinical effect.

In conclusion, our findings demonstrate that SII is higher in patients with subclinical
hypothyroidism and correlates positively with TSH levels. However, this association is
characterized by a small effect size and loses independent significance after adjustment for
age, sex, and BMI. These results suggest that SII may reflect a mild, low-grade inflammatory
burden accompanying subclinical hypothyroidism, but its utility as an independent clinical
marker is limited. Prospective studies incorporating thyroid autoimmunity markers are
required to further clarify these relationships.
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