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ABSTRACT

Objectives: Hashimoto’s thyroiditis (HT) is a T-cell mediated autoimmune disease characterized by the
progressive destruction of thyroid gland. Hemoglobin-Albumin-Lymphocyte-Platelet (HALP) score and
systemic inflammatory index (Sll) are novel markers of inflammation. We aimed to compare HALP score
and SlI values of patients with HT to those in healthy control subjects in the present study.

Methods: Patients diagnosed with HT and healthy volunteers (as controls) were included in the study.
The Sl and HALP score were calculated using the following formulas: Sll = (Platelet countxNeutrophil
count)/Lymphocyte count. HALP score = (HemoglobinxSerum AlbuminxLymphocyte count)/Platelet
count. SIl and HALP score of patients with HT and healthy controls were compared.

Results: Median SII of the patients with HT (510 (140-3646)) was significantly higher than that of the
control subjects (422 (102-2173)) (p < 0.001). Median HALP score of the HT group (47 (7-149)) was
significantly lower than that of the control group (54 (10-160)) (p < 0.001). The sensitivity and specificity
of SlI (when higher than 452%) in detecting HT were 61% and 62%, respectively (AUC: 0.64, p < 0.001,
95%Cl: 0.61-0.67). A HALP score lower than 49.5% threshold had 64% sensitivity and 57% specificity in
detecting HT (AUC: 0.61, p < 0.001, 95%Cl: 0.57-0.64). In logistic regression analysis (considering age,
gender, eGFR, TSH, CRP, ESR, BMI), a unit increase in Sl increased the risk of HT by 0.3% (p < 0.001, OR:
1.003, 95%Cl: 1.002-1.004). HALP score was also an independent risk factor for HT. A unit increase in
HALP score decreased the risk of HT by 2% (p < 0.001, OR: 0.977, 95%Cl: 0.968-0.985).

Conclusion: We recommend that, due to their inexpensive and easily assessable nature, SIl and HALP
score could serve as additional diagnostic tools in HT.
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Introduction ) . .
at any age. Environmental and epigenetic factors, such as

Hashimoto's thyroiditis (HT), also known as chronic autoim-
mune thyroiditis or chronic lymphocytic thyroiditis, is a T-cell
mediated autoimmune disease characterized by the progres-
sive destruction of thyroid follicular cells via both cellular and
antibody-mediated immune mechanisms. The disease was
described in 1912 as ‘struma lymphomatosa’ by Haruto
Hashimoto, and in 1956, it was recognized as having an auto-
immune origin [1]. Currently, HT stands as the most common
cause of hypothyroidism in iodine-sufficient, developed
regions [2]. The prevalence of HT in adults ranges between
5% and 10%, though some territories report rates above 20%
or below 0.5% [3]. A recent meta-analysis estimated an aver-
age prevalence of 7.5%, with 17.5% in women versus 6% in
men [4]. The disease disproportionately affects women, with
a female-to-male ratio ranging from 7/1 up to 10/1 [5]. HT
usually presents between ages 30-50 or 45-55, but can occur

iodine intake, hygiene hypothesis, microbiome composition,
and X-chromosome inactivation, interact with genetic suscept-
ibility in the pathogenesis of HT [5,6]. Immunologically, the
disease involves both humoral and cellular processes. Key
features include, lymphocytic infiltration of the thyroid gland,
production of autoantibodies; notably anti-thyroid peroxidase
(TPO) and anti-thyroglobulin (Tg) antibodies, seen in most
patients [3], and an imbalance in T-cell subsets, including
Th17 upregulation and Treg dysfunction, with increased cyto-
kine-mediated inflammation leading to tissue destruction and
fibrosis [7]. Patients may be euthyroid, exhibit subclinical
hypothyroidism, or progress to overt hypothyroidism.
A transient hyperthyroid phase (Hashitoxicosis) may occur,
often early in the course [8]. Histologically, the gland shows
lymphocytic infiltration, follicular destruction, possible Hurthle
cell change, and progressive fibrosis [2].
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The Hemoglobin, Albumin, Lymphocyte, Platelet(HALP)
score is a composite immunonutritional biomarker derived
from four routinely assessed laboratory indices. It was origin-
ally introduced in 2015 for evaluating prognosis in gastric
carcinoma patients [9]. Patients with high HALP score had
low mortality and recurrent stroke risk according to Tian
et al’s study [10]. Moreover, decreased levels of HALP score
have been linked to increased risk of cardiovascular and all-
cause mortality [11]. It is also linked to infectious conditions.
For instance, HALP score has been reported to be associated
with mortality in patients with sepsis [12]. All of these condi-
tions are characterized with some degree of inflammatory
burden, as HT is.

Another novel inflammation marker is systemic immune
inflammation index (Sll) which has been reported to be asso-
ciated with various inflammatory conditions such as cancer
[13], cerebrovascular disease [14], and type 2 diabetes mellitus
[15]. Alike HT, these conditions are characterized with chronic
inflammation.

Associations between HT and inflammatory markers have
been reported in recent years. Elevated neutrophil-to-
lymphocyte ratio [16], pan-immune inflammation index
[17], C-reactive protein [18], DeRitis score [19], erythrocyte
distribution width [20], and reactive oxygen metabolites [21]
are among those inflammatory markers that associated
with HT.

To the best of our knowledge, HALP score and SlI have not
been studied together in patients with HT. Thus, in present
multi-center study, we aimed to compare SIl and HALP score
levels of the patients with HT to those in healthy controls.

Materials and methods
Design, setting and study population

The present retrospective, observational study included
patients with HT diagnosed between January 2024 and
January 2025 in the internal medicine outpatient clinics of
11 centers, including Bolu Abant Izzet Baysal University,
Hacettepe University, Istanbul University Cerrahpasa,
Balikesir University, Adnan Menderes University, Kayseri City
Hospital, Osmangazi University, Samsun University, Yuzuncu
Yil University, Bilkent City Hospital, and Ankara University. All
of the centers participated in this work are tertiary referral
hospitals. Study protocol was approved by Abant Izzet Baysal
University Ethics Committee (date: 6™ of February, 2024;
approval no: 2024/13). Written informed consent was
obtained from all participants. The subjects with cancer, end-
stage renal failure, cirrhosis, or hematological malignancies,
as well as those using medications that could affect hemo-
gram parameters (e.g. corticosteroids) were excluded from
the study. Patients with active or recent (within 30 days)
infectious or inflammatory conditions were not included.
Diagnosis of HT was established based on clinical, laboratory
and imaging characteristics of the subjects. The control
group consisted of patients who presented to our clinics
for routine checkups between January 2024 and
January 2025 and were determined to be healthy based on
the evaluation.

Laboratory analyses

Data such as age, gender, height, body weight, systolic and
diastolic blood pressures, leukocyte count (WBC), neutrophil
count (neu), lymphocyte count (lym), hemoglobin (Hb), hema-
tocrit (Htc), platelet count (Plt), aspartate (AST) and alanine
(ALT) transaminases, blood urea, serum creatinine, estimated
glomerular filtration rate (eGFR), C-reactive protein (CRP), ery-
throcyte sedimentation rate (ESR), total serum protein, serum
albumin, total cholesterol, LDL cholesterol, HDL cholesterol,
triglyceride, thyroid stimulant hormone (TSH), and free thyr-
oxine (FT4) levels were recorded from the patients’ files. Body
mass index (BMI) was calculated with division of body weight
in kg by the square of height in meters. The Sl was calculated
using the formula: (Platelet countxNeutrophil count)/
Lymphocyte count. The HALP score was determined using
the formula: (HemoglobinxSerum AlbuminxLymphocyte
count)/Platelet count. Data of the patients with HT and control
subjects were compared.

Statistical analyses

The data were analyzed using the SPSS statistical software
(SPSS 16.0 for Windows, IBM Inc., Chicago, lllinois, U.S.A.).
The Kolmogorov-Smirnov test was used to assess whether
variables fit into normal distribution. Categorical variables
were compared using the chi-square test and expressed as n,
%. Data following a normal distribution were compared
between groups using the t-test and expressed as mean +
standard deviation. Data not following a normal distribution
were compared using the Mann-Whitney U test and expressed
as median (min.-max.). The correlation between study vari-
ables was analyzed using the Pearson correlation test. The
sensitivity and specificity of SIl and HALP values in detecting
frailty were evaluated using ROC (Receiver Operating
Characteristic) curve analysis. Binary logistic regression analy-
sis was used to find out whether SIl and HALP score were
independent risk factor for HT (adjusted for age, gender, eGFR,
TSH, CRP, ESR, BMI). A p-value of <0.05 was considered statis-
tically significant.

Results

A total of 1549 individuals; 1269 patients with HT and 280
control subjects were enrolled to the study. Median ages of
the HT and control groups were 43 (18-95) years and 39
(20-59) years, respectively (p <0.001). 919 (72%) of HT group
and 220 (79%) of control subjects were women (p=0.04).
Table 1 shows general characteristics and anthropometric
measures of HT and control subjects.

Median WBC (p=0.32), neu (p=0.11), lym (p=0.81), AST
(p=0.62), ALT (p=0.1), blood urea (p=0.42), HDL-cholesterol
(p =0.95), systolic (p =0.42), and diastolic (p = 0.053) blood pres-
sures were not statistically different between HT and control
groups. Median Hb (p <0.001), Htc (p <0.001), Plt (p <0.001),
serum creatinine (p <0.001), eGFR (p=0.002), CRP (p <0.001),
ESR (p<0.001), serum albumin (p<0.001), triglyceride
(p<0.001), total cholesterol (p<0.001), LDL-cholesterol
(p<0.001), height (p<0.001), body weight (p<0.001), BMI
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Table 1. General characteristics and anthropometric measures of HT and control groups.

HT group Control group p
Gender Men (n,%) 350 (28%) 60 (21%) 0.04
Women (n,%) 919 (72%) 220 (79%)
Median (min.-max.)

Age (years) 43 (18-95) 39 (20-59) <0.001
Height (m) 1.63 (1.2-1.9) 1.65 (1.4-1.95) <0.001
Body weight (kg) 78 (38-150) 70 (43-115) <0.001
BMI (kg/m?) 29.3 (14.2-51.3) 25.5 (16.3-44.9) <0.001
Systolic blood pressure (mm Hg) 120 (80-200) 120 (90-140) 0.42
Diastolic blood pressure (mm Hg) 75 (45-108) 80 (50-90) 0.053

Table 2. Laboratory data of HT and control groups.

HT group Control group p
Median (min.-max.)

WBC (k/mm?3) 7 (3.28-10.6) 7.1 (4.3-10.7) 0.32

Neu (k/mmg) 4 (2.1-9.5) 3.8 (1.7-7.4) 0.11

Lym (k/mm?) 2.2 (0.46-5) 2.2 (0.7-4.7) 0.81

Hb (g/dL) 13.3 (8-17.8) 13.8 (12.1-18.9) <0.001

Htc (%) 40.1 (27-53) 41.2 (36-55) <0.001

Plt (k/mm3) 273 (117-583) 245 (153-503) <0.001

AST (U/L) 19 (16-161) 17 (16-57) 0.62

ALT (U/L) 17 (12-100) 19 (16-51) 0.1

Blood urea (mg/dL) 20 (2-109) 22 (11-64) 0.42

Serum Creatinine (mg/dL) 0.71 (0.3-6) 0.67 (0.21-1.1) <0.001

eGFR (%) 94 (7-1459 99 (65-126) 0.002

CRP (mg/L) 3.5 (0.1-125) 0.4 (0.1-34) <0.001

ESR (mm/h) 19 (1-71) 14 (4-25) <0.001

Serum albumin (g/dL) 4.6 (2.1-5.4) 4.8 (4.1-5.6) <0.001

Triglyceride (mg/dL) 133 (12-926) 95 (31-455) <0.001

Total cholesterol (mg/dL) 194 (24-421) 179 (113-324) <0.001

LDL-cholesterol (mg/dL) 118 (14-278) 107 (40-242) <0.001

HDL-cholesterol (mg/dL) 53 (13-190) 51 (28-103) 0.95

TSH (ulU/mL) 3.21 (0.1-128) 1.35 (0.4-4.1) <0.001

FT4 (ng/dL) 1.1 (0.2-9.9) 0.97 (0.7-1.7) <0.001

SII (%) 510 (140-3646) 422 (102-2173) <0.001

HALP (%) 47 (7-149) 54 (10-160) <0.001

(p <0.001), TSH (p <0.001), and FT4 (p <0.001) levels were sig-
nificantly different among HT and control groups. Table 2 sum-
marizes the laboratory data of the HT and control cohorts.

Median SlI of the patients with HT (510 (140-3646)%) was
significantly higher than that of the control subjects (422 (-
102-2173)%) (p < 0.001). Median HALP score of the HT group
(47 (7-149)%) was significantly lower than that of the control
group (54 (10-160)%) (p < 0.001).

Correlation analyses revealed that Sll was positively corre-
lated with TSH (r: 0.12, p <0.001), CRP (r: 0.12, p < 0.001), BMI,
(r: 0.1, p<0.001), and eGFR (r: 0.1, p=0.01). HALP score was
inversely correlated with TSH (r: —0.1, p=0.003), and CRP (r:
—0.1, p=0.04). Moreover, there was a strong inverse correla-
tion between SII and HALP score (r: —0.59, p < 0.001). In addi-
tion, there was a weak inverse correlation between HALP score
and anti-TPO levels in subjects with HT (r=-0.1, p=0.01).

The sensitivity and specificity of SIl (when higher than
452%) in detecting HT were 61% and 62%, respectively (AUC:
0.64, p<0.001, 95%Cl: 0.61-0.67). Figure 1 shows the ROC
curve of SIl. A HALP score lower than 49.5% threshold had
64% sensitivity and 57% specificity in detecting HT (AUC: 0.61,
p < 0.001, 95%Cl: 0.57-0.64). Figure 2 shows the ROC curve of
HALP score.

In logistic regression analysis (considering age, gender,
eGFR, TSH, CRP, ESR, BMI), a unit increase in Sll increased the

risk of HT by 0.3% (p <0.001, OR: 1.003, 95%Cl: 1.002-1.004).
HALP score was also an independent risk factor for HT. A unit
increase in HALP score decreased the risk of HT by 2%
(p <0.001, OR: 0.977, 95%Cl: 0.968-0.985).

Discussion

Striking findings of the present work include the following: (a)
elevated Sll and decreased HALP score were associated with
HT; (b) despite weak, there was positive correlations between
Sll and TSH, eGFR, CRP and BMI in the study cohort. Moreover,
HALP score was inversely correlated with TSH and CRP; (c)
both SII and HALP score had low sensitivity and specificity in
detecting HT; (d) both SIl and HALP score were independent
risk factors for HT.

Present study showed significant association between HT
and SlI values. Similarly, SIl has been reported to be linked to
other inflammatory conditions. For example, authors studied
320 subjects and reported that SIl was associated with the
severity of pneumonia in the study cohort [22]. Another study
observed 232 patients with ischemic stroke and found that Sl
was an independent risk factor for mortality in those patients
[23]. In 2024, Ma et al. reported that elevated SlI levels were
independent risk factor for development of hypertension in
6003 subjects of study cohort [24]. Interestingly, SIl was also
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Figure 1. ROC curve of Sl in detecting HT.

(SII (when higher than 452%) had 61% sensitivity and 62% specificity in detecting HT (AUC:
0.64, p <0.001, 95%Cl: 0.61-0.67)).
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Figure 2. ROC curve of HALP score in detecting HT.

(HALP score (when lower than 49.5% cutoff value) had 64% sensitivity and 57% specificity
in detecting HT (AUC: 0.61, p < 0.001, 95%Cl: 0.57-0.64).

associated with diabetic kidney disease in patients with type 2
diabetes mellitus as reported in a study by Taslamacioglu
Duman et al. [25]. All of type 2 diabetes mellitus, hypertension,

ischemic stroke and pneumonia produce significant amount of
inflammatory burden as HT does. Hence, association between
Sl and HT was not surprising.

Authors studied the association between HALP score and
diabetic kidney injury in diabetes cohort and reported that
decreased HALP score was linked to the development of
diabetic kidney injury [26]. Another work included 2968 sepsis
patients whom analyzed for the predictive value of HALP score
in the participants in association with mortality and revealed
that HALP score was independently predicted 28 day mortality
in patients with sepsis [12]. A Chinese study analyzed HALP
score in patients with IGA nephropathy and reported that
HALP score was an independent risk factor for renal prognosis
in those patients [27]. Moreover, Pan et al. found that elevated
HALP score levels were associated with low risk of all cause
and cardiovascular mortality in a cohort of 21,578 subjects
[11]. In contrast, some other studies found no association
between inflammation and HALP score. For instance,
a retrospective observational cohort study reported that
HALP score was not associated with mortality in patients
with pulmonary thromboembolism [28]. HT is also character-
ized with inflammation as IgA nephropathy, diabetic kidney
injury, sepsis and cardiovascular conditions. Accordingly, we
reported decreased HALP score levels in patients with HT in
the present study.

A study using NHANES data found significant links between
SIl and multiple thyroid parameters, specifically negative cor-
relation with FT3 and FT5/FT,4, and positive with total T4 [29].
Though TSH wasn't directly reported, this points to a broader
inflammatory - thyroid axis. In line with literature, we reported
significant positive correlation between TSH and SII levels
while HALP score was negatively correlated with TS.

In type 2 diabetes mellitus patients, higher SIl was asso-
ciated with diabetic kidney disease, regardless of eGFR, sug-
gesting SIl may flag kidney involvement independent of
glomerular filtration rate [30]. Moreover, in diabetic nephro-
pathy, higher SII predicted elevated all-cause and cardiovas-
cular mortality [31]. Accordingly, SIl was positively correlated
with estimated glomerular filtration rate in the present study.

While not always directly assessed together, inflammation
markers like Sl often correlate with obesity metrics. NHANES
data on SIRI and Sl found generally minimal correlation with
baseline characteristics (r<0.15) [32]. Similarly, we reported
significant positive correlation between BMI, a widely used
marker of obesity, and SlI levels.

Less direct evidence exists linking HALP with TSH or CRP
though a study noted that a one-unit increase in CRP was
accompanied by a modest decline in HALP score [33]. The
same study indicated that higher BMI corresponded with
a decrease in HALP as well (0.1 unit drop per BMI increment)
[33]. In addition, a study on HALP and diabetic nephropathy
reported a slight positive correlation between HALP and eGFR
[34]. Accordingly, HALP score was inversely correlated with
TSH and CRP levels in the present study.

We also showed that there was a strong negative correla-
tion between SIl and HALP score. Direct studies exploring the
inverse relationship between SIl and HALP aren’t evident in
recent literature. However, mechanistically, Sl and HALP
represent opposing concepts; Sl emphasizes inflammation



(neutrophils, platelets, lymphocytes), while HALP adds nutri-
tional and immunological context (hemoglobin, albumin, lym-
phocytes, platelets). It is plausible that higher systemic
inflammation (Sll) aligns with poorer nutritional/immunologi-
cal status (lower HALP).

The positive SIl — CRP and inverse HALP — CRP trends align
with expectations from their construct. Sl rises with inflamma-
tion and HALP drops. Relationships of Sll with renal disease
and mortality are well supported. BMI's gentle correlation with
both markers reflects the inflammatory nature of obesity.

Recent thyroid studies showed that SIl was elevated in
patients with thyroid pathology and could discriminate dis-
ease subgroups with AUCs in the 0.64-0.75 range depending
on population and endpoint (such as, distinguishing benign vs
malignant thyroid disease or detecting inflammatory thyroid
conditions). This places the SII's AUC (0.64) in present work
squarely within published ranges; consistent but not excep-
tional performance [29,35]. HALP score has been reported and
used across several clinical contexts including cancer, cerebro-
vascular disease, and nutritional disorders. Population studies
identified a median HALP about 49% in broad samples and
studies often find HALP thresholds around the high-40s to
low-50s gave the best tradeoff between sensitivity and speci-
ficity for non-oncologic outcomes. That makes the HALP score
cutoff (49.5%) in present work biologically and statistically
plausible, and the AUC about 0.61 was consistent with HALP
score acting as a weak-to-moderate discriminator in non-
tumor settings [33,36].

Classic HT diagnostics (TPOAb, TgAb, ultrasound features)
generally give AUCs and test characteristics that depend heav-
ily on the population and gold standard used. For example,
antibody tests and composite ultrasound/antibody scoring
systems can reach AUCs ~0.65-0.72 in some cohorts. Scoring
systems combining multiple features can boost specificity
(sometimes at cost of sensitivity). The SIl and HALP AUCs in
the present study were comparable to single lab/ultrasound
features reported in the literature, but do not outperform
combined clinical/serologic/US models [37,38].

Sl and HALP are calculated from routine hemogram and
albumin/hemoglobin. These are cheap and widely available,
so they are attractive as screening adjuncts in primary care or
large cohorts where antibody testing/ultrasound for everyone
is impractical. Moreover, Sl captures systemic inflammation
(by the counts of neutrophils, platelets, lymphocytes); HALP
blends immune + nutritional status (hemoglobin, albumin,
lymphocytes, platelets). Their different biology suggests they
could be combined to improve discrimination, as we reported
a strong inverse correlation between SIl and HALP. This is
consistent with opposing constructs. Furthermore, with sensi-
tivities around 61-64%, these markers could select patients for
further workup (antibodies, ultrasound) but probably would
miss about 35-40% if used as single tests. We should note
that, despite biological and statistical associations with HT, the
diagnostic utility of SIl and HALP is weak when used alone.

The AUCs of SIl and HALP score in detecting HT was
limited in the present work. So, many false positives and
false negatives would occur if they used alone. Additionally,
cutoff points are sample-dependent. Optimal threshold
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values vary with prevalence, lab methods, and patient mix
(age, comorbidity, medications). The cutoffs of Sl (452%) and
HALP score (49.5%) may not be generalized to other centers
without external validation [33,35]. Sensitivity and specificity
of these parameters were stable, but positive and negative
predictive values would change with HT prevalence in the
tested population. Moreover, SIl and HALP are influenced by
infections, other autoimmune diseases, malignancy, nutri-
tional status, anemia, CKD, and medications (steroids, immu-
nosuppressants). Adjusting for these confounders s
important before claiming disease specificity [39,40].
Accordingly, we excluded patients with cancer, end-stage
renal failure, cirrhosis, infections, inflammatory conditions, or
hematological malignancies, as well as those using medica-
tions that could affect hemogram parameters (e.g. corticos-
teroids). Moreover, we adjusted logistic regression analysis for
age, gender, eGFR, BMI, CRP, ESR and TSH to prevent selec-
tion bias.

The thresholds for SIl and HALP score in the present study
produce modest but meaningful diagnostic performance.
These findings align with recent literature data showing Sl
and HALP can discriminate disease states at a similar level, but
they shouldn’t replace antibody testing or ultrasound
[19,29,33,37]. Their biggest value is likely as inexpensive
screening/triage markers or as components of a combined
diagnostic model.

Most studies on Sl focus on mean differences or ROC
performance rather than regression-based risk. For example,
one study confirmed higher SIl in HT patients but did not
quantify the effect via logistic regression [41]. Cao et al. stu-
died the association between SIl and thyroid nodules in
patients with diabetes mellitus and found that SIl was an
independent risk factor for thyroid nodules [40]. Another
NHANES-based analysis explored continuous associations
between Sl and thyroid function parameters using linear
regression, not logistic models [29]. Thus, our finding showing
SIl as an independent risk factor in a multivariable logistic
model is novel and adds valuable data to the current medical
literature.

HALP score has primarily been studied as a prognostic
marker in cancer patients, not in autoimmune thyroid disease,
and not in multivariable logistic models predicting HT. So our
report has the novelty. Sll is an independent risk factor for HT,
even after adjusting for inflammation (CRP, ESR), thyroid func-
tion (TSH), renal function, and BMI. Moreover, HALP score has
an independent protective association, for example, higher
HALP score was associated with lower HT odds, again adjust-
ing for key confounders. Despite ORs are close to 1, because
SIl and HALP are continuous measures, even small unit
changes may accumulate. This finding suggests subtle but
statistically robust associations between these markers
and HT.

Sl reflects immune activation/inflammation; its indepen-
dent predictive value signals an inflammatory component to
HT beyond just CRP/ESR. On the other hand, HALP score
reflects nutritional and immune status, and might inversely
capture the protective role of well general health or lower
immune dysregulation. Thus, we emphasize that our findings
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in present study are among the first to quantify SIl and HALP
score’s independent associations with HT via adjusted logistic
regression.

We demonstrated several statistically significant but overall
weak associations between inflammatory indices, thyroid func-
tion parameters, and systemic markers. SIl showed a positive
correlation with TSH, CRP, BMI, and eGFR. Although the correla-
tion coefficients were small, these findings are biologically plau-
sible and support the concept that Sl reflects low-grade
systemic inflammation rather than a disease-specific process.
The positive association between Sl and CRP reinforces its role
as an inflammatory marker, while the correlation with BMI is
consistent with the well-established link between adiposity and
chronic low-grade inflammation. The weak positive correlation
with TSH may reflect the inflammatory milieu accompanying
autoimmune thyroid dysfunction, though it is unlikely to have
independent clinical significance given the small effect size.
Conversely, the HALP score demonstrated inverse correlations
with TSH and CRP, suggesting that lower HALP values are
associated with both heightened inflammatory status and
greater thyroid dysfunction. Since HALP integrates hemoglobin,
albumin, lymphocyte count, and platelet count, a lower score
may reflect the combined effects of inflammation, immune
dysregulation, and nutritional or metabolic alterations, all of
which can be present in autoimmune conditions such as HT.
The inverse relationship with CRP further supports the sensitivity
of HALP score to systemic inflammatory burden. Additionally,
the weak inverse correlation between HALP score and anti-TPO
levels in patients with HT suggests a potential link between
autoimmune activity and declining immunonutritional status.
However, the modest correlation coefficient indicates that
HALP is only minimally influenced by thyroid-specific autoim-
munity and is more reflective of generalized systemic processes.
This supports the notion that HALP, similar to SlI, should not be
interpreted as a direct surrogate of autoimmune antibody bur-
den. Overall, these correlations are statistically significant, but
their weak magnitude highlights an important limitation. SIl and
HALP are nonspecific markers that reflect systemic inflammation
and immune - nutritional status rather than robust indicators of
HT severity or autoimmunity. These findings reinforce that such
indices may provide complementary information within
a broader clinical and biochemical context but lack sufficient
strength to serve as independent or disease-specific diagnostic
or prognostic tools alone.

Indeed, in routine clinical settings, HT can often be
diagnosed with high sensitivity and specificity using stan-
dard serological tests, which are relatively inexpensive and
widely available. However, the rationale of our study was
not to replace established diagnostic methods but to
explore a potential adjunctive marker that may provide
additional clinical value in specific situations. These include
patients with early or atypical disease, seronegative HT, or
cases with discordant clinical, biochemical, and ultrasono-
graphic findings, in which diagnosis may still be challen-
ging. In such scenarios, supplementary parameters may
contribute to improved diagnostic confidence. Moreover,
blood-based diagnostic costs and accessibility can vary
across healthcare systems and regions. Identifying addi-
tional, easily obtainable, and low-cost parameters derived

from routine laboratory tests may still have practical signifi-
cance, particularly in large-scale screening settings or
resource-limited environments. Both SIl and HALP scores
can be obtained by a drawing a tube of blood, too.

Retrospective and observational design of the present work is
another limitation preventing expression of causal relationships
instead of simple associations. Relying primarily on comparative
analyses is another limitation, so causal inferences cannot be
drawn from the current design. Therefore, study findings should
be interpreted cautiously. Lack of comparison of thyroid antibody
across study groups was another limitation of this work. Antibody
data were available for patients with HT but control subjects had
no such data. So we couldn’t compare them between study and
control groups. As a final limitation, we have to state that the
diagnostic benefit of HALP and Sl were only modest. However,
the large cohort from multiple medical centers makes our find-
ings important and valuable for the current literature.

Conclusion

In conclusion, due to their inexpensive and easily assessable
nature, SIl and HALP score could serve as adjunctive diagnos-
tic tools in HT. Yet, prospective studies are needed to confirm
their causal relationship with HT.
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