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ABSTRACT

Aims: This study aimed to investigate plateletcrit (PCT) levels in patients with primary
Sjégren’s disease (SjD) and to evaluate the association between PCT and disease
activity, inflammatory markers, and SjD-associated interstitial lung disease (ILD).

Methods: This retrospective observational study with a healthy control group included
patients diagnosed with primary SjD, as well as those with SjD-ILD, based on high-
resolution computed tomography (HRCT) findings. At diagnosis and at the six-month
follow-up assessment, PCT, monocyte-to-lymphocyte ratio, neutrophil-to-lymphocyte
ratio, and platelet-to-lymphocyte ratio, as well as the European Sjogren’s syndrome
disease activity index scores, were evaluated.

Results: A total of 120 (female: 89, mean age: 60.31+13.07 years) primary SjD
patients, of whom 60 (50%) had ILD, and 60 healthy controls (female: 45, mean age:
61.93+5.88 years) were included. Patients with primary SjD-ILD, comprising 44 females
and 16 males, had a mean age of 65.72 years. Non-specific interstitial pneumonia
was the most common HRCT pattern. Diffuse lung involvement on HRCT was present
in 45.0% of patients at diagnosis and decreased to 26.6% at the 6-month follow-up,
while the proportion of patients with FVC values below 70% declined from 38.3% to
5.0%. Mean PCT levels were found to be significantly lower in patients with primary
SjD compared to healthy controls (0.24+0.06 vs. 0.27+0.08, p=0.014), regardless of the
presence of ILD. During the 6-month follow-up, no significant variation in PCT levels was
observed between the two groups (p=0.569). Receiver operating characteristic analysis
demonstrated a modest discriminative ability of PCT for primary SjD (area under the
curve=0.605, p=0.022), with a cut-off value of 0.235, yielding a sensitivity of 51.7% and
specificity of 70.0%.

Conclusions: PCT levels were significantly lower in patients with primary SjD; however,
its discriminative and predictive performance was modest. PCT was not associated with
ILD involvement or disease activity, suggesting that PCT alone may have limited clinical
utility as a biomarker in primary SjD.

@@@@ Copyright® 2026 The Author(s). Published by Galenos Publishing House on behalf of University of Health Sciences Tiirkiye, Giilhane Faculty of Medicine.
BY NG ND This is an open access article under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.


https://orcid.org/0000-0002-0156-011X
https://orcid.org/0000-0002-5703-6739
https://orcid.org/0000-0002-0866-1503
https://orcid.org/0000-0002-9749-5585
https://orcid.org/0009-0004-4860-2948
https://orcid.org/0000-0001-9582-4376
https://orcid.org/0000-0002-6150-3539
https://orcid.org/0000-0002-4691-3417

Gulhane Med J

Introduction

Primary Sjogren’s disease (SjD) is a systemic autoimmune
rheumatic  disorder marked by lymphocyte-mediated
inflammation and progressive fibrosis of the exocrine glands,
predominantly affecting women (1). Although the salivary and
lacrimal glands are the most affected sites, the disease may
involve multiple organs and systems. Approximately 20-40% of
patients have extraglandular involvement including the lungs,
kidneys, and nervous system, which may be associated with a
potentially serious prognosis (1).

Pulmonary involvement represents one of the most frequent
extraglandular manifestations of primary SjD, occurring in
approximately 9-75% of patients and encompassing conditions
such as small airway disease and interstitial lung disease (ILD).
Among these, ILD is the most important and most severe form
of pulmonary involvement, occurring in approximately 3-11% of
cases (1,2). Chronic cough and exertional dyspnea are the most
common clinical manifestations of ILD, which may emerge in
SjD patients following a prolonged subclinical phase (2).

High-resolution = computed tomography (HRCT) is
considered the reference method for the detection of ILD
associated with SjD (SjD-ILD). The most common patterns
of involvement are non-specific interstitial pneumonia (NSIP)
and lymphocytic interstitial pneumonia (LIP), followed by usual
interstitial pneumonia (UIP) and organizing pneumonia (OP)
(2). Once ILD develops, the prognosis of patients with SjD is
generally poor. The development of ILD may precipitate severe,
potentially fatal complications, including secondary pulmonary
hypertension and progression to respiratory failure (3). Patients
may experience reduced quality of life and decreased survival.
In individuals with SjD-ILD, the 10-year mortality rate is four
times higher compared with those without ILD (4).

Thus, early detection of ILD in patients with primary SjD is
crucial to preventing morbidity and mortality. Although HRCT
can detect ILD at an early stage, routine use of HRCT in
patients is not recommended in current guidelines due to the
risks associated with radiation exposure (5). In clinical practice,
there is a need for a simple, easy-to-use, low-cost, and less
harmful diagnostic method. In recent years, plateletcrit (PCT)
has emerged as a widely used biomarker of inflammation,
particularly in the diagnosis and prognosis of various diseases,
especially inflammatory conditions (6-8).

Platelets, neutrophils, and Iymphocytes mediate the
activation of inflammatory responses (9). Parameters
associated with platelets include platelet count (PLT), PCT,
mean platelet volume (MPV), and platelet distribution width
(PDW). Accumulating evidence indicates that platelets are
actively involved in the immunopathogenesis of autoimmune
diseases such as rheumatoid arthritis (RA) and systemic
lupus erythematosus (SLE) (6). In Takayasu arteritis (TAK),

heightened platelet activation and PLT have been found to
be associated with inflammatory markers such as C-reactive
protein (CRP) and erythrocyte sedimentation rate (ESR), as well
as with disease activity (10). In addition, both PLT count and
activation, along with PCT, have been shown to correlate with
disease progression in vasculitis conditions such as Behget's
disease and cutaneous small vessel vasculitis (11).

The primary objective of this study was to investigate
the potential of PCT as a novel inflammatory biomarker for
disease activity in patients with primary SjD and SjD-ILD, both
of which are chronic inflammatory diseases. The secondary
objective was to identify the key risk factors that may predict the
development of ILD in patients with primary SjD by comparing
values obtained at diagnosis and during the subsequent 6-month
follow-up period, and by evaluating the associations of PCT
with hematological indices, inflammatory markers, European
Sjogren’s syndrome disease activity index (ESSDAI) scores,
and systemic manifestations.

Methods

Study design, patient selection and ethics

This retrospective observational study with a healthy control
group was carried out in a third-level rheumatology clinic
between January 2016 and January 2024. Inclusion criteria
were fulfillment of the American College of Rheumatology and
the European League Against Rheumatism classification criteria
(12) for primary SjD, and a diagnosis of SjD-ILD based on
clinical findings together with pulmonary function tests (PFTs)
and HRCT imaging. Exclusion criteria were a history of head
and neck radiotherapy, sarcoidosis, human immunodeficiency
virus, hepatitis C virus, other autoimmune diseases, concomitant
malignancy, pregnancy, and age <18 or >80 years. The healthy
control group consisted of individuals who presented to the
rheumatology outpatient clinic with various complaints but had
no history of rheumatologic disease and were not diagnosed
with any rheumatologic disorder based on clinical evaluation
and laboratory findings.

The study was carried out following the ethical principles
outlined in the 1964 Declaration of Helsinki. The Ethics
Committee of University of Health Sciences Turkiye, Gllhane
Training and Research Hospital Medical Faculty approved
the study protocol (approval date: 10.09.2024; no: 2024-430).
Informed consent was obtained from all participants for the use
of their medical records for research purposes.

Data collection

Participants’ data, including demographic, clinical, laboratory,
pathological, and radiological parameters, were retrieved from
electronic medical files. Participants with missing clinical and
laboratory information were not included in the analysis. Each



patient's ESSDAI evaluation at diagnosis and at 6-months was
recorded (13).

Assessment of ILD

Posterior-anterior chest radiographs, PFTs, and HRCT
scans were evaluated in SjD patients. HRCT findings were
categorized into UIP, NSIP, OP, and LIP patterns in accordance
with the American Thoracic Society/European Respiratory
Society International Multidisciplinary Consensus Classification
of Idiopathic Interstitial Pneumonias (14). Patients diagnosed
with smoking-related lung disease were excluded from the
study. Forced vital capacity (FVC) and carbon monoxide
diffusion capacity (DLCO) results were recorded. PFT results
were obtained as percentages of predicted values, adjusted
for sex and age. Pulmonary function was considered abnormal
when FVC was less than 80% of the predicted value, and DLCO
was less than 70% of the predicted value.

Laboratory tests

Medical records were reviewed to obtain data on autoimmune
serology, complete blood count (CBC) parameters (including
hemoglobin, leukocyte count, platelet count, etc.), antinuclear
antibody testing, and inflammatory markers (including CRP,
ESR) at diagnosis and at the routine 6-month follow-up visit,
and these data were analyzed.

PLT, PCT, and MPV values obtained from an automated
hematology analyzer (XS-500iX, Sysmex) were used
for analysis. PCT was calculated using the formula (15):
PCT=(PLTxMPV)/10.000. The reference intervals for these
parameters were defined as follows: PLT, 150-400x10°/L; PCT,
0.1-0.4%; MPV, 8.4-12.7 fL. All laboratory tests were performed
at the Central Laboratory of University of Health Sciences
Turkiye, Gulhane Training and Research Hospital according to
standard protocols.

Statistical analysis

Statistical analyses were performed using SPSS software,
version 25.0 (IBM Corp., Armonk, NY, USA). The normality of
variables was assessed using the Shapiro-Wilk and Kolmogorov-
Smirnov tests, skewness and kurtosis values, and histogram
plots. Normally distributed numerical variables were expressed
as mean = standard deviation, while non-normally distributed
numerical variables were presented as median (minimum-
maximum). Categorical variables were expressed as counts
(percentage distributions).

For comparisons between independent groups, Student’s
t-test, Welch test, and One-Way ANOVA were used for normally
distributed continuous variables, whereas the Kruskal-Wallis and
Mann-Whitney U tests were applied for non-normally distributed
continuous variables. For multiple comparisons, post-hoc tests
such as Games-Howell, Tukey, or Bonferroni were performed as
appropriate. Spearman’s correlation test was used to examine
correlations between continuous numerical variables. Pearson’s
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chi-square and Yates’ corrected chi-square tests were applied
for comparisons of categorical variables between independent
groups as appropriate.

Receiver operating characteristic (ROC) analyses were
performed to evaluate the discriminative ability of certain
parameters for ILD or SjD, with individual cut-off values and
areas under the curve (AUC) calculated. Cut-off values in ROC
analyses were determined using the Youden index. A p-value of
<0.05 was considered statistically significant for all tests.

Results

Demographic and clinical characteristics of participants

A total of 120 patients with primary SjD (60 with ILD and 60
without ILD) and 60 healthy controls were included in the study.
Among patients with primary SjD, females (n=89) predominated
over males (n=31), and the mean age was 60.31+13.07 years.
Patients with SjD-ILD (44 females and 16 males) had a mean
age of 65.72+10.61 years, while the healthy control group (45
females, 15 males) had a mean age of 61.95+5.88 years. No
significant differences were found between the primary SjD
patients and the control group in terms of age and gender
distribution (p=0.254 and p=1.000, respectively) (Table 1).

Patients in the SjD-ILD group were monitored for an average
follow-up period of 30 months (range, 1-227 months), whereas
it was 52 months (range: 1-385 months) for patients diagnosed
with primary SjD. NSIP was the predominant HRCT pattern,
identified in 39 patients (65.0%). There were 7 patients (11.7%)
with LIP as the ILD subtype. Diffuse lung involvement on HRCT
was present in 45.0% of patients at diagnosis and in 26.6% at
6-month follow-up. FVC values were below 70% in 38.3% of
patients at diagnosis and in 5.0% at 6-month follow-up.

Initial assessment of clinical activity scores showed marked
disparities between primary SjD patients with ILD and those
without. At diagnosis, the ILD group had a notably higher
median ESSDAI score [10 (range 5-30)] compared with the
non-ILD group [0 (range 0-15)] (p<0.001). The median ESSDAI
scores remained markedly different between the ILD and non-
ILD groups at the 6-month follow-up (p<0.001) (Table 2).

Comparison of laboratory parameters

CRP levels were significantly higher in primary SjD patients
compared to the control group (p=0.006). Compared to controls,
primary SjD patients exhibited a significant decrease in MPV
and a significant increase in monocyte-to-lymphocyte ratio
(MLR) among hematological markers (p=0.001 and p=0.032,
respectively). However, the comparison between groups revealed
no significant variation in either neutrophil-to-lymphocyte ratio
(NLR) or platelet-to-lymphocyte ratio (PLR) (Table 1).

During follow-up, a three-group comparison revealed
significantly higher CRP levels in primary SjD-ILD patients
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compared to healthy controls (p=0.002), while CRP levels did
not differ between primary SjD patients without ILD and healthy
controls. Regarding hematological values, median leukocyte
and monocyte counts were significantly higher in the primary
SjD-ILD group compared to the primary SjD without ILD group
(p=0.007 and p<0.001, respectively). Cellular ratio analysis
revealed that the MLR was notably elevated in the ILD group
(p=0.002), whereas NLR and PLR levels showed no significant
differences between the groups (Table 2). MPV values were
significantly lower in primary SjD patients than in healthy
controls, regardless of ILD presence (p=0.004).

Although leukocyte, monocyte, neutrophil, and MLR counts
were not significantly different at diagnosis, they showed
significant differences in primary SjD-ILD patients at 6-months
(p=0.005, p<0.001, p=0.017, and p=0.012, respectively).

PCT levels were significantly decreased in primary SjD
patients relative to the control group (p=0.014). The three-
group comparison also demonstrated a significant difference in
PCT levels (p=0.047), with both primary SjD patients with and
without ILD exhibiting lower PCT levels compared to healthy
controls. During the 6-month follow-up, there was no statistically
significant difference in PCT between primary SjD patients with
ILD and those without (p=0.569) (Table 2).

Evaluation of the discriminative value of NLR, MLR, PLR,
PCT, and ESSDAI for ILD in primary SjD using ROC analysis

We focused our analysis primarily on MLR and PCT, as these
parameters demonstrated statistically significant differences in
primary SjD patients compared with the healthy control group.
Since cellular ratios (NLR and MLR) include individual cell
counts, the latter were excluded from this analysis. f analysis was
performed to determine the optimal cut-off values for variables
predicting the presence of ILD in primary SjD patients. Using
ROC analysis to assess the discriminative ability of PCT for
SjD, the AUC was 0.605 with a cut-off value of 0.235 (p=0.022).
PCT demonstrated a sensitivity of 51.7% and a specificity of
70.0%. The MLR demonstrated an AUC of 0.599 (p=0.031), with
a sensitivity of 56.7% and specificity of 66.7%; the optimal cutoff
value was determined to be 0.249 (Figure 1).

In the ROC analysis conducted to discriminate ILD in primary
SjD patient groups, the AUC for PCT was 0.490 (p=0.848) at
diagnosis and 0.455 (p=0.398) at the 6-month follow-up. At
diagnosis, PCT showed a sensitivity of 86.7% and a specificity of
33.3%, while at 6-months these values were 68.3% and 46.7%,
respectively; neither time point showed statistical significance
(Figure 2).

For MLR, the AUC values were 0.649 (p=0.003) at diagnosis
and 0.633 (p=0.009) at 6-months. ESSDAI showed notably

Table 1. Demographic characteristics and laboratory values of the participants

Primary SjD Control

n=120 (66.7%) n=60 (33.3%) RAlu®
Age (years), mean + SD 60.31£13.07 61.9345.88 0.254"
Gender, n (%)
Female 89 (66.4) 45 (33.6)
Male 31 (67.4) 15 (32.6 1.000°
Laboratory
CRP (mg/dL), median (min-max) 3.60 (0.10-106.30) 2.30 (0.30-43.80) 0.006°
Leukocyte (x10%L), median (min-max) 6.35 (3.20-15.40) 7.00 (2.88-11.66) 0.273°
Hemoglobin (g/dL), mean + SD 13.38+1.52 13.71+1.57 0.171
Platelet (x10%L), median (min-max) 254.50 (87.00-677.00) 257 (132-490) 0.415°
MPV (fL), mean + SD 9.28+1.13 9.94+1.33 0.001"
Neutrophil (x10%L), median (min-max) 3.78 (1.20-15.50) 4.17 (1.41-7.85) 0.2523
Lymphocyte (x10%L), median (min-max) 2.10 (0.50-4.90) 0.50 (0.23-1.00) 0.1133
Monocyte (x10°L), median (min-max) 0.50 (0.10-1.70) 0.21 (0.11-0.70) 0.696°
Plateletcrit (%), mean £ SD 0.24+0.06 0.27+0.08 0.014'
Monocyte-to-lymphocyte ratio, median (min-max) 0.26 (0.10-0.92) 0.21 (0.11-0.70) 0.0323
Neutrophil-to-lymphocyte ratio, median (min-max) 1.93 (0.56-6.94) 1.88 (0.96-5.47) 0.449°
Platelet-to-lymphocyte ratio, median (min-max) 127.42 (53.97-1128.33) 123.09 (61.43-290.29) 0.335°

': Student’s t-test, 2 Yates-corrected chi-square, 3: Mann-Whitney U test, row percentages are given.
SjD: Sjogren’s disease, SD: Standard deviation, CRP: C-reactive protein, MPV: Mean platelet volume




higher AUC values of 0.921 (p<0.001) at diagnosis and 0.914
(p<0.001) in 6-months. Particularly for ESSDAI, sensitivity was
100% at both diagnosis and 6-months, with specificities of
83.3% and 86.7%, respectively (Figure 2).

Correlations of PCT with clinical parameters in primary
SjD-ILD patients

No correlation was observed between PCT and ESSDAI at
diagnosis and at the 6-month follow-up (p=0.956 and p=0.314,
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respectively). Likewise, at both time points, PCT showed no
significant relationship with FVC (p=0.233 and p=0.351).

Discussion

In this study, lower PCT levels were observed in patients with
primary Sjogren’s disease (primary SjD) compared with healthy
controls. However, PCT levels did not differ significantly between
primary SjD patients with ILD and those without ILD at diagnosis

Table 2. Comparison among primary SjD-ILD, SjD without ILD, and control groups

Primay SjD ILD Primary SjD non-ILD Control

n=60 (33.3%) n=60 (33.3%) n=60 (33.3%) p-value
Age (years), mean + SD 65.72+10.612 54.91+£13.13° 61.93+5.88° <0.001"
Gender, n (%)
Female 45 (33.6) 44 (32.8) 45 (33.6) QE
Male 15 (32.6) 16 (34.8 15 (32.6)
Laboratory baseline
CRP (mg/dL), median (min-max) 5.18 (0.60-106.30)* 3.05 (0.10-29.20)* 2.30 (0.30-43.80)° 0.0023
WBC (x10%L), median (min-max) 7.50 (3.90-15.40)? 6.00 (3.20-15.00)° 7.00 (2.88-11.66)* 0.0073
Hb (g/dL), mean + SD 13.34+1.51 13.41+1.53 13.71+1.57 0.3814
PLT (x10%L), median (min-max) 256 (149-470) 253 (87-677) 257 (132-490) 0.666°
MPV (fL), mean + SD 9.19+1.102 9.36+1.15° 9.94+1.33° 0.004'
Neu (x10%L), median (min-max) 3.85 (1.50-12.50) 3.48 (1.20-9.59) 4.17 (1.41-7.85) 0.0613
Lym (x10%L), median (min-max) 2.17 (0.50-4.25) 2.03 (0.50-4.90) 0.50 (0.23-1.00) 0.1428
Mono (x10%L), median (min-max)  0.60 (0.29-1.70)? 0.40 (0.10-1.30)° 0.21 (0.11-0.70)°° <0.001°
PCT (%), mean + SD 0.24+0.052 0.24+0.072 0.27+0.082 0.0474
MLR, median (min-max) 0.27 (0.12-0.922 0.24 (0.10-0.71)° 0.21 (0.11-0.70) 0.0023
NLR, median (min-max) 2.08 (0.56-6.94) 1.86 (0.59-6.78) 1.88 (0.96-5.47) 0.517°
PLR, median (min-max) 125.32 (56.76-326.43) 131.19 (53.97-1128.33) 123.09 (61.43-290.29) 0.5713
Laboratory 6'"month
CRP (mg/dL), median (min-max) 3.15 (0.40-97.60) 2.58 (0.20-14.70) - 0.110°
WBC (x10%L), median (min-max) 6.94 (3.10-16.30) 6.40 (3.10-10.90) - 0.005°
Hb (g/dL), mean + SD 13.44+1.49 13.38+1.38 - 0.814°
PLT (x10%L), median (min-max) 239 (133-468) 247 (97-506) - 0.705°
MPV (fL), mean + SD 9.28+1.12 9.17+1.09 - 0.579¢
Neu (x10%/L), median (min-max) 4.15 (1.25-12.20) 3.50 (1.00-7.67) - 0.017°
Lym (x10%/L), median (min-max) 2.20 (0.71-4.60) 1.90 (0.83-4.70) - 0.300°
Mono (x10%L), median (min-max)  0.59 (0.20-1.60) 0.41 (0.20-0.90) - <0.001°
PCT (%), mean + SD 0.23+0.06 0.23+0.06 - 0.569°
MLR, median (min-max) 0.28 (0.12-1.00) 0.25 (0.10-0.50) - 0.0125
NLR, median (min-max) 2.08 (0.66-10.11) 1.75 (0.53-6.90) - 0.189°
PLR, median (min-max) 124.08 (49.53-456.67) 115.41 (55.49-506.00) - 0.8815
ESSDAI baseline 10 (5-30) 0 (0-15) - <0.001°
ESSDAI 6" month 8 (5-27) 0 (0-19) - <0.001°

: Welch test, 2 Pearson chi-square test, *: Kruskal-Wallis test, *: One-Way ANOVA, °: Mann-Whitney U test, &: Student’s t-test, 2 ©: Values within the same row that
are marked with different superscript letters differ significantly (p<0.05). Depending on the data characteristics, multiple comparisons were conducted using post-hoc
Games-Howell, Tukey, or Bonferroni tests as appropriate.
SjD: Sjogren’s disease, ILD: Interstitial lung disease, SD: Standard deviation, CRP: C-reactive protein, WBC: White blood cell count, Hb: Hemoglobin, PLT: Platelet,
MPV: Mean platelet volume, Neu: Neutrophil, Lym: Lymphocyte, Mono: Monocytes, PCT: Plateletcrit, MLR: Monocyte-to-lymphocyte ratio, NLR: Neutrophil-to-

lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, ESSDAI: European Sjégren’s syndrome disease activity index
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Figure 1. ROC curve analysis assessing the predictive ability of selected parameters for Sjogren’s disease in primary Sjogren’s disease patients and

healthy controls (n=180)

*: Smaller test values indicate a more positive test result, **: Larger test values indicate a more positive test result. AUC: Area under the curve, Cl: Confidence interval, PCT:
Plateletcrit, MLR: Monocyte-to-lymphocyte ratio, NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, ROC: Receiver operating characteristic

or at 6-months. PCT levels at diagnosis were significantly lower
in the primary SjD-ILD group than in healthy controls.

Pulmonary involvement represents a key factor influencing
long-term prognosis, and previous studies have reported a
correlation between lung involvement and greater disease
severity in primary SjD (2,16). However, lung involvement in
patients with primary SjD can be nonspecific, which may lead
to delay in diagnosis. Since ILD is considered to be associated
with early mortality, identifying risk factors for these diseases is
of great importance (2,16).

Consistent with a previous study (16), NSIP was the most
common radiological pattern identified by HRCT in our study,
whereas UIP and LIP were less frequent. Abnormal PFT
results were noted in primary SjD-ILD patients, as previously
reported (17), primarily associated with diffusion dysfunction
and a restrictive pattern. However, no correlation was observed
between PCT and FVC or ESSDAI. Advanced age and
female sex were more frequent in primary SjD-ILD patients, in
agreement with earlier findings (3).

Early detection of SjD and pulmonary involvement using
accessible and cost-effective tests may help prevent disease
progression and contribute to better health outcomes. CBC is
a cost-effective, widely available, and commonly performed

laboratory test. Laboratory markers, including ESR and CRP
levels, are among the most commonly used methods for evaluating
disease activity in primary SjD patients (18). However, these
markers have certain limitations, such as reflecting only short-
term inflammatory activity and having a low ability to distinguish
between overlapping inflammatory conditions (19). Recent studies
have demonstrated that NLR, MLR, and PCT values also serve as
markers of inflammation, similar to CRP and ESR (9,19).

NLR and PLR values, calculated from CBC parameters,
are inflammatory markers that, like MPV, PDW, and PCT, have
been widely applied for diagnostic and prognostic purposes in
malignancies, cardiovascular disorders, and infectious diseases
(20,21). Leukopenia has been reported in 12-22% of primary SjD
cohorts, which is mainly mild (22). In addition, neutrophils are
important mediators of inflammation and have been implicated
in the pathogenesis of autoimmune diseases such as RA, SLE,
and primary SjD (23). In a study, neutropenia (<2.5x10°%L) was
observed in 33% of patients, with just 3% linked to neoplasia
or medications, and 30% classified as idiopathic neutropenia
(24). In our study, although leukocyte and neutrophil counts
did not differ significantly between SjD patients and the healthy
control group, they were observed to be lower in patients with
SjD. The triple-group analysis revealed a significant difference
in leukocyte counts.
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ESSDALI baseline** 4.500 1.000 0.833 0.921 (0,870-0.973) <0.001
ESSDALI 6th month** 4.500 1.000 0.867 0.914 (0,854-0.975) <0.001
MLR baseline** 0.287 0.483 0.800 0.649 (0,550-0.747) 0.005
MLR 6th month** 0.274 0.583 0.667 0.633 (0,533-0,732) 0,012
NLR baseline** 2,604 0.333 0.833 0.547 (0.443-0.652) 0.371
NLR 6th month** 1.765 0.650 0.517 0.569 (0.466-0,673) 0.189
PLR baseline** 134811 0.450 0.600 0.477 (0.373-0.582) 0.671
PLR 6th month** 128.333 0.483 0.617 0.492 (0.388-0.597) 0.881

Figure 2. ROC curve analysis evaluating the predictive ability of selected laboratory parameters at diagnosis and 6-month follow-up for ILD in primary

Sjogren’s disease-ILD and non-ILD Sjogren’s disease patients (n=120).

*: Smaller test values indicate a more positive test result. **Larger test values indicate a more positive test result. AUC: Area under the curve, Cl: Confidence interval,
ESSDAI: European League Against Rheumatism Sjogren’s syndrome disease activity index, PCT: Plateletcrit, MLR: Monocyte-to-lymphocyte ratio, NLR: Neutrophil-to-
lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, ROC: Receiver operating characteristic

In autoimmune diseases, dense lymphocytic tissue
infiltration has been observed and may contribute to decreased
circulating cell counts (25). Lymphocytes play a crucial role
in the pathogenesis of primary SjD, being involved in local
autoantibody production and linked to an increased likelihood
of lymphoma (26). Monocytes, as principal components of the
innate immune system, bridge innate and adaptive immunity
by secreting proinflammatory and proliferative cytokines and
chemokines (27). In autoimmune conditions, monocyte counts in
peripheral blood are often reduced due to their recruitment and
accumulation in affected tissues (28). In this study, lymphocyte

and monocyte counts were elevated in SjD patients relative to

healthy controls, although the differences were not statistically
significant. The observed findings may reflect the presence of
ILD among study participants as well as the impact of concurrent
treatments.

Parameters related to platelets, such as PLT, PCT, MPV, and
PLR, are known to be linked with the activity and severity of
various diseases (6,8). In a study including 380 patients with
primary SjD, thrombocytopenia was reported in 60 individuals
(9). Although platelet counts were lower in the primary SjD
group, the difference was not statistically significant in our study.

In the three-group comparative analysis including SjD
patients and those with ILD, MPV values were significantly
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reduced, in agreement with previous reports. Low MPV, similar
to NLR and PLR, is considered an inflammatory indicator and
is generally associated with lower disease activity in rheumatic
diseases, including SLE, RA, and ankylosing spondylitis (6,29).
PCT, an inflammatory marker derived from CBC, is recognized to
exhibit prognostic and diagnostic significance in various diseases,
including gastrointestinal and cardiovascular diseases, and
autoimmune disorders (30,31). Increased PCT levels have been
shown to be associated with disease activity in TAK (7). Previous
studies have shown that PCTis significantly elevated inautoimmune
diseases, including RA (8,32). Monitoring platelet counts in primary
SjD is important for assessing systemic involvement and the need
for therapeutic intervention. Autoimmune thrombocytopenia may
occur in SjD, and PCT generally decreases in parallel with platelet
count. However, chronic inflammation in SjD may enhance platelet
activation, leading to an increase in mean platelet volume (MPV);
consequently, despite a reduced platelet count, PCT may remain
within or close to the normal range due to elevated MPV. We found
that PCT levels were observed to be lower in primary SjD patients
than in the control group. In the triple comparative analysis, PCT
remained significant and was observed to be lower in both primary
SjD-ILD and non-ILD patients relative to healthy controls. Although
the strength of ROC analysis is weak, PCT may discriminate SjD.
However, its discriminative capacity for ILD in primary SjD patients
was not significant. This lack of significance may be attributed
to the confounding effects of immunosuppressive treatments
received by primary SjD-ILD patients.

MLR levels were significantly higher in the primary SjD
group compared with healthy controls. MLR was identified as a
discriminative marker for SjD (22). Also, elevated hematological
ratios such as NLR and MLR have been shown to exhibit positive
correlations with systemic inflammation indicators and disease
activity in various autoimmune diseases, including RA, systemic
sclerosis, inflammatory myopathies, and primary SjD (32). In
addition, patients with primary SjD-ILD showed significantly higher
MLR values. ROC analysis indicated that MLR outperforms other
ratios in discriminating patients with primary SjD-ILD, exhibiting
higher sensitivity at the established cut-off value.

The association between hematological indices and
ESSDAI has not yet been explored (13). In our study, ESSDAI
was evaluated both at diagnosis and at the 6-month follow-up.
Significant differences were observed between groups based on
the presence of ILD. ESSDAI at diagnosis was correlated with
leukocyte count and MLR, whereas ESSDAI at 6 months was
correlated with leukocyte and neutrophil counts. Additionally,
both ESSDAI measurements were correlated with FVC, but no
association was found with PCT.

Study Limitations

This study has several limitations. First, the retrospective
observational study design limits the ability to infer causality

between PCT and primary SjD-ILD. CBC values were obtained
from newly diagnosed, early-stage, treatment-naive SjD
patients. However, information regarding medications used by
SjD patients with concomitant ILD from initial diagnosis to ILD
diagnosis was not provided. Furthermore, laboratory values
assessed at the 6-month follow-up after ILD diagnosis may
have been influenced by immunosuppressive and corticosteroid
treatments administered during that period. It is important to
consider the effects of corticosteroids on immune cell counts and
on PCT, NLR, and PLR when interpreting the results. PCT may
also have prognostic value; however, as our study evaluated a
6-month follow-up period, which represents a relatively limited
timeframe for the development of ILD, no definitive conclusions
regarding prognosis could be drawn. Additionally, our sample
size was small, and the findings reflect the experience of a
single center. The absence of a correlation between PCT and
primary SjD-ILD could be due to the limited sample size and
potential confounding effects of treatments. Well-designed
prospective studies with standardized treatment protocols are
required to clarify the impact of specific therapies on PCT levels
and to confirm the clinical relevance of PCT in primary SjD-ILD.

Conclusion

This study demonstrated that PCT levels were significantly
lower in patients with primary SjD; however, its discriminative
and predictive performance was modest. PCT was not
associated with ILD involvement or disease activity, suggesting
that PCT alone may have limited clinical utility as a biomarker
in primary SjD. There remains a need for cost-effective, reliable,
and widely available biomarkers to assess disease activity in
primary SjD, particularly in cases with ILD involvement. These
findings may provide a basis for future prospective studies with
longer follow-up periods aimed at further evaluating PCT as a
potential biomarker in primary SjD.
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