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Elevated neutrophil-lymphocyte ratio in patients with
euthyroid chronic autoimmune thyreotidis
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Objective. The neutrophil-lymphocyte ratio (NLR), determined from peripheral blood, is ac-
cepted as an available and practical indicator of the systemic inflammation. In this study, we aimed
to determine whether the NLR was higher in euthyroid chronic autoimmune thyreotidis (CAT)
patients compared to a healthy control group.

Methods. A total of 112 patients were enrolled in this study, including 59 patients with euthy-
roid CAT on any form of therapy and 53 healthy controls. The CAT patients were similar in age to
the healthy control group (mean 33.9+12.8 years versus 30.2+12.4 years, p=0.10). Measurements
were available for the white blood cells (WBC), neutrophils, lymphocytes, platelets, C-reactive
protein (CRP), thyroid peroxidase immune antibody (anti-TPO), and anti-thyroglobulin immune
antibody (anti-TG). The NLR and platelet-lymphocyte ratio (PLR) were calculated. Differences be-
tween the CAT and control groups were tested using the student’s t-test and the correlations were
determined using Pearson’s correlation coeflicients.

Results. There were no differences between the CAT and control groups for WBCs (7.9+0.3
and 7.4£0.2, respectively; p=0.1) or neutrophils (5.5£0.3 and 5.4+1.1; p=0.9), but lymphocytes
were higher in the CAT group (3.1+0.5 vs. 2.04+0.1; p=0.05) as was the NLR (4.0+0.7 vs. 2.0£0.1;
p=0.01). The NLR was positively correlated with CRP (r=0.6, p<0.001), anti-TPO (r=0.3, p<0.001),
anti-TG (r=0.3, p=0.006), WBCs (r=0.4, p<0.001), and the PLR (r=0.73, p<0.001). The PLR was
also higher in the CAT than the control group (p=0.02).

Conclusions. In this study, we found that NLR values were higher in euthyroid CAT patients
than in a healthy control group and that NLR correlated with autoantibodies used to diagnose the
disease.
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Chronic autoimmune thyreotidis (CAT) is one
of the most common human autoimmune diseases.
Thyroid dysfunction occurs in varying degrees and
with elevated serum anti-thyroid antibodies levels in
CAT patients. It is characterized by diffuse lympho-
cytic infiltration of the thyroid gland. Despite studies
on autoimmune inflammation, the pathogenesis of
CAT still remains unclear (Rao et al. 2010; Poplaws-
ka-Kita et al. 2015).

Parameters of the hemogram, including immune
system elements (neutrophils, lymphocytes, and
platelets), are used for the assessment of diseases, and
immune system elements play a role in the control of
inflammation (Yao et al. 2013; Choi et al. 2014).

Recently, the neutrophil-lymphocyte ratio (NLR)
has been shown to be a marker of systemic inflamma-
tion (Uslu et al. 2015). The NLR has been widely used
to determine the severity of inflammation in cardio-
vascular disease, malignancies, diabetes mellitus,
hypertension, and autoinflammatory diseases (Bhat
et al. 2013; Celikbilek et al. 2013). It is also used as
a marker of disease activity where it predicts disease
progression and mortality (Kaya et al. 2014; Sahin et
al. 2013; Rifaioglu et al. 2014; Cho et al. 2015).

In this study, we aimed to determine if the NLR
was higher in CAT patients compared to a healthy
control group.

Materials and Methods

Subjects. Fifty-nine patients with euthyroid CAT
(9 male, 50 female) did not receiving any replacement
therapy were enrolled in the study. They were outpa-
tients at Regional Training and Research Hospital,

Table 1
Comparison of sociodemographic characteristics
by case-control status

Euthyroid

. 5 Controls

Parameter Hashimoto’s (N=53) p
(N=59) B

Age 33.9+12.9 30.2+12.4 0.13
Males (%) 9 (15%) 27 (51%)
Females (%) 50 (85%) 26 (49%)  0.000*
Cigarette (%) 9 (15%) 6 (11%) 0.73*
Height (cm) 163.5+5.9 165.4+8.9 0.20
Weight (kg) 64.5+11.9 60.5+11.0 0.10
BMI (kg/mz) 23.6%3.3 22.3+£3.7 0.06
Waist 83.5£12.9 80.8£104  0.36

circumference (cm)
*Chi-Square Test; BMI - body mass index

Department of Internal Medicine and Endocrinol-
ogy, Erzurum, Turkey. Fifty-three control subjects
(27 male, 26 female) were selected from the healthy
relatives of the patients from the same clinics. Preg-
nant patients or those who had hematologic disease,
cancer, severe renal or liver disease, ongoing infec-
tion or chronic inflammatory disease, or autoim-
mune disease were excluded from the study. Height,
weight, waist circumference, and venous blood sam-
ples of patient and control groups were measured. All
complete blood count analyses were performed with
an automatic hematologic analyzer. The study was
approved by the institutional ethics committee of the
Erzurum Regional Training and Research Hospital.

Biochemical and hormone analysis. Fasting blood
samples were collected in gel tubes that did not include
anticoagulants to measure blood glucose, cholesterol,
C-reactive protein (CRP), thyroid stimulating hor-
mone (TSH), free T3 (FT3), free T4 (FT4), thyroid per-
oxidase immune body (anti-TPO), anti-thyroglobulin
immune body (anti-TG), and liver and renal function.
An additional blood sample was collected in an EDTA
tube and used to measure the hemogram. All the blood
samples were collected after 12 h overnight fasting and
centrifuged at 1800x g for 15 min before analyzing.

Biochemical parameters were measured colori-
metrically using Abbott original reagents in an Ab-
bott Architect c8000 autoanalyzer.

Total white blood cell (WBC), neutrophil, lympho-
cyte, and platelet counts were determined with a Sys-
mex XE-2100 Hematology Analyzer (Sysmex Corp.,
Kobe, Japan). The NLR was defined as the absolute
neutrophil count divided by the absolute lymphocyte
count. The platelet-lymphocyte ratio (PLR) was de-
fined as the absolute neutrophil count divided by the
absolute platelet count.

Statistical Analysis. Statistical analyses were per-
formed using the Statistical Package for the Social Sci-
ences (SPSS), Version 20. Descriptive statistics were
used to summarize all measurements. All continuous
data are shown as mean * standard deviation. The eu-
thyroid CAT group and the control group were com-
pared using the chi-square test and student’s t-test.
Pearson’s (for continuous data) and Spearman’s (for
ordinal data) tests were used for correlation analyses.
Multiple linear regression analysis was used to detect
independent variables of euthyroid CAT. The level of
statistical significance was established at p<0.05.

Results

Mean age of patients group was 33.9+12.9 years and
mean age of control group was 30.2+12.4 years. CAT
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Table 2
Comparison of complete blood count and biochemical parameters by case-control status

Parameter Euthyroid Elashimoto’s Con_trols P
(N=59) (N=53)

Hemoglobin (g/dl) 14.1+1.5 15.7+1.4 0.02
White Blood Cell (x10.e3/ul) 7.9+2.2 7.4+1.4 0.18
Neutrophil (x10.e3/ul) 5.6£2.5 5.5+8 0.94
Lymphocytes (x10.e3/ul) 2.1+£0,8 3.1+£3.8 0.05
Neutrophil-Lymphocyte Ratio 4.01£5.0 2.0+1.1 0.01
Platelet (x10.e3/ul) 263.8+671 2561+54.7 0.53
Platelet-Lymphocyte Ratio 145.5£95.2 110.1+44.7 0.02
Mean platelet volume (fl) 8.8+1.0 7.940.8 0.00
C-reactive protein (mg/dl) 4.1+8.4 1.9+1.4 0.25
Mean Corpuscular Volume (fl) 86.1£5.6 86.8+3.6 0.47
Mean Corpuscular Hemoglobin Concentration (fl) 34.1+1.2 33.7+4.2 0.54
Total TSH (mIU/1) 1.840.8 1.8+1.1 0.69
FreeT3 (pg/ml) 3.120.7 3.340.8 0.30
FreeT4 (ng/dl) 1.2+0.4 1.5£0.8 0.08
Thyroid Peroxidase Antibody (IU/ml) 428.3£668.3 14.8+9.7 0.003
Anti-Thyroglobulin (IU/ml) 320.5+£796.0 21.3+26.2 0.007
Fasting blood glucose (mg/dl) 90.3+10.0 86.7+7.6 0.09
Total cholesterol (mg/dl) 198.2+42.7 176.3+46.0 0.05
LDL-cholesterol 110.2+38.8 123.1+£33.0 0.16
HDL-cholesterol (mg/dl) 57.0£19.8 56.5+15.3 0.91
Triglycerides (mg/dl) 133.8+£91.8 90.2+41.1 0.01
Urea (mg/dl) 28.0+7.3 30.5+8.6 0.18
Creatinine (mg/dl) 0.7£0.2 0.8+0.1 0.15
Alanine Amino Transferase (mg/dl) 19.3£10.3 19.2£13.7 0.97
Aspartat Amino Transferase (mg/dl) 21.2+6.1 20.9+6.1 0.81
Gamma-Glutamyl Transferase (mg/dl) 19.1+13.1 15.7+8.9 0.17
Alkaline Phosphatase (mg/dl) 185.7£57.5 234.24211.2 0.16

patients were more frequently female than subjects
in the control group (p<0.001). Socio-demographic
characteristics of study participants are presented in
Table 1.

The NLR in the CAT cases was significantly
higher than in the healthy control group. Similarly,
the PLR was significantly higher in the case than
the control group. In contrast, lymphocyte counts
were lower in cases than controls. No associations

with CAT disease were observed for WBC count,
neutrophil count, anti-TPO levels, or anti-TG levels
(Table 2). A positive correlation was seen between
NLR and CRP, anti-TPO, anti-TG, WBC count, and
PLR (Table 3).

Multivariate regression analysis showed that the
NLR was a risk factor for euthyroid CAT disease in-
dependent of body mass index (BMI), age, and gender
(Table 4).
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Table 3
Correlation of the neutrophil-lymphocyte ratio
with other laboratory parameters

NLR r P
Total TSH -0.175 0.117
FreeT3 -0.127 0.309
FreeT4 -0.065 0.58
Thyroid PeroxidaseAntibody 0.379 0.001
Anti-Thyroglobulin 0.324 0.006
C-reactive protein 0.6 0.000
White Blood Cell 0.4 0.000
PLR 0.73 0.000

NLR - Neutrophil-Lymphocytes Rate; PLR - Platelet Lym-
phocytes Rate

Table 4
Multiple linear regression to determine the
Euthtyroid Hashimoto independent predictors

Parameter [} p

NLR 0.259 0.010
Age (year) -0.071 0.579
BMI 0.129 0.305
Gender -0.467 0.000

NLR: Neutrophil-Lymphocytes Rate; BMI: body mass index

Discussion

In this study, we demonstrated that the NLR and
the PLR are higher in the patients with euthyroid
CAT disease without any replacement therapy than
controls while lymphocyte counts were lower. Posi-
tive correlations were seen between the NLR and
CRP, anti-TPO, anti-TG, WBC count, the PLR. The
PLR was found higher in the patient group.

Etiology and systemic involvement of CAT are still
unknown (Poplawska-Kita et al. 2015). The results
of studies emphasize that neutrophils, platelets, and
lymphocytes are important in inflammation (Feng
et al. 2014; Kemal et al. 2014). Neutrophils lead to
the production of cytokines (Wang and Arase 2014),
and cytokines play a significant role in the patho-
genesis of inflammatory diseases. Cytokines also
activate neutrophils and platelets (Jaillon et al. 2013;

Feng et al. 2014; Deng et al. 2015). Platelets also have
an active role in the inflammation and regulatory
effects on the immune system (Boilard et al. 2010;
Choi et al. 2014). It is a huge advantage that all of
these parameters of inflammation (levels of neutro-
phils, platelets, lymphocytes, NLR, and PLR) can
routinely and cheaply be measured in the peripheral
blood.

Some studies have reported that NLR and PLR
were used as inflammatory marker in autoimmune
diseases. According to the results of these studies,
they were found that higher NLR and PLR in pa-
tients with rheumatoid arthritis than healthy sub-
jects’ control group (Uslu et al. 2015). Additionally,
higher NLRs have been reported in patients with
familial Mediterranean fever, ulcerative colitis, and
psoriasis diseases (Guthrie et al. 2013; Ahsen et al.
2013; Sen et al. 2014). In the current study, we found
higher NLR and PLR in patients with euthtyroid
CAT compared to controls.

Neutrophils abnormalities in their activation
may lead to an autoimmunity and tissue damage
(Kaplan et al. 2013). Moodley et al. (2011) have re-
ported as a result of study that lymphocytes have
early apoptotic markers and this may be associated
with autoimmunity and lymphopenia. Experimen-
tal studies have shown that platelets have role in the
regulation of innate and adaptive immunity (Sem-
ple and Freedman 2010). Sprague et al. (2008) have
reported that platelet microparticles may activate
adaptive immune cells, trigger antibody synthesis,
and alter lymphocyte activities. Platelet micropar-
ticles may stimulate an immune response (Italiano
et al. 2010). In our study, although the PLR and the
NLR were higher in patients than controls, no corre-
lation between the PLR and autoimmune antibodies
was found.

CRP is one of the major components of inflam-
matory reactions. Inflammation, infection, and tis-
sue injury may increase the CRP (Ansar and Ghosh
2013). CRP has been shown to increase autoimmune
diseases such as pyoderma gangrenosum and ulcer-
ative colitis (Rowe et al. 1986; Turner et al. 2011).

In this study, we found that the NLR is a risk fac-
tor of euthyroid CAT independent from BMI, age,
and gender (Table 4). Present symptoms show that
the NLR increased values in the euthyroid CAT are
statistically significant in comparison with healthy
control group. It correlated with autoantibody level,
which is used for the diagnosis of disease. These re-
sults indicate that systemic inflammatory process is
important in the CAT etiology.
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