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Summary. Aim.: Chronic lymphocytic thyroiditis is among the most common causes of hypothyroidism along
with HT (Hashimoto’s thyroiditis) goitre, which is also named as autoimmune thyroiditis. Our study aims to
determine the usefulness of PLR (platelet to lymphocyte ratio) and NLR (neutrophil to lymphocyte ratio),
which can be obtained with a hemogram, at the clinical course or the severity of the disease in patients with
Hashimoto’s thyroiditis. Materials and Methods: Our study is a retrospective cross-sectional study that included
121 hypothyroid or subclinical hypothyroid Hashimoto’s thyroiditis patients and a healthy control group com-
prised of 100 individuals. Thyroid-stimulating hormone (TSH), free triiodothyronine (FT3), free thyroxine
(F'T4), anti-thyroid peroxidase (anti-TPO), complete blood count (CBC), and C-reactive protein (CRP) re-
sults were obtained from patient files for both HT patients and the control group, and we computed PLR and
NLR for both groups. Results: PLR was lower in patients diagnosed with HT compared to the healthy control
group, with statistical significance (respectively, 130.8+50.5 versus 145.3+58.5; p<0,05). NLR was higher in
patients diagnosed with HT compared to the control group and a statistically significant relationship was
determined (respectively, 2.43+0.94 versus 2,11+0,81; p<0,05). In addition to the present findings, we deter-
mined that PLR and NLR were correlated with anti-TPO, TSH, and F'T4, although without statistical signifi-
cance. Conclusion: As values that can be measured with an inexpensive and easily accessible routine hemogram,
PLR and NLR can serve as practical and valuable markers at the clinical course or the severity of the disease
and other diseases that are autoimmune and progress with chronic inflammation. (www.actabiomedica.it)
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ine hormone replacement therapy. Thyroid function at
the time of diagnosis shows significant variability, rang-

Chronic lymphocytic thyroiditis is among the
most common causes of hypothyroidism along with
HT (Hashimoto’s thyroiditis) goitre, which is also
named as autoimmune thyroiditis (1). While it can
primarily be isolated or related to other autoimmune
disorders, it can also appear secondarily due to immu-
nomodulator medications such as interferon alpha or
monoclonal antibody therapy (2-4). The most common
clinical finding is an enlarged thyroid gland, either with
or without hypothyroidism. Clinical symptoms of the
disease involve decreased levels of thyroid hormones
accompanied by goitre that regresses with levothyrox-

ing from euthyroidism to hypothyroidism, and rarely,
hyperthyroidism (5-7). Neutrophil/lymphocyte ratio
(NLR) and platelet/lymphocyte ratio (PLR), which
are ratios that can be easily measured from a complete
blood count for a low cost, were shown to be related to
many medical pathologies (8-10).

Materials and Methods

This study was approved by the ethics committee
of Firat University Medical Faculty (ethics commit-
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tee approval date/number 24.01.2019/02-14). The
patient and control groups were composed based on
data obtained from a retrospective scan of files belong-
ing to patients who presented to the Internal Medicine
polyclinic and clinic between January 2018 and No-
vember 2018. The study group involved two groups;
one group composed of patients with Hashimoto’s
thyroiditis and a control group composed of healthy
individuals. The Hashimoto’s thyroiditis group was
comprised of patients that presented to the internal
medicine polyclinic for Hashimoto’s thyroiditis or re-
ceived a diagnosis of HT at the polyclinic, who had no
other diseases. Patients with a different chronic disease
(coronary artery disease, hematologic diseases, malig-
nancies, severe liver disease, severe kidney failure, dia-
betes) were excluded from the study.

The healthy control group consisted of the pa-
tients who did not have any disease and who applied
to our outpatient clinic for routine screening every 6
months. A retrospective scan of patient files was con-
ducted to obtain TSH, free T4, free T3, Anti TPO
levels, hematocrit (hct) count, neutrophil and lympho-
cyte counts and ratio (NLR), and platelet count (plt).
Demographic information (age, gender) of the entire
study group was obtained from a scan of polyclinic pa-
tient files.

The obtained data were evaluated statistically us-
ing the SPSS-22 packaged program. The data were an-

alyzed using descriptive statistical methods, student’s
t-test, equivalents, and variance analysis. In addition to
these, relationships between the variables were evalu-
ated with Pearson’s correlation analysis and a p-value
below 0.05 was considered significant.

Results

This study included 121 patients(18 male and 103
female) with a diagnosis of HT and a control group with
100 healthy individuals(44 male and 56 female). Of
the patients, 18 were male and 103 were female. Mean
levels of the obtained data for the patient and con-
trol groups were as follows; hematocrit (%): 39.5+4.3,
41.6+5.6, leukocyte (x10°/L): 7165+2005, 6788+1800,
lymphocyte (x10°/L): 2213+667, 1972452, respec-
tively. CRP levels were respectively determined as
9.48+14.9 and 2.65+2.5. Laboratory and demographic
characteristics of the patient and control groups have
been presented in Table 1. NLR was significantly
higher in HT patients compared to the control group
(respectively, 2.43+0.94 and 2.11+0.81; p<0.05) and
PLR was significantly lower in HT patients compared
to the control group (130.8+50.5; 145.3+58.5; p=0.04).

Of the HT patients in our study, 35 had thyroid
function consistent with hypothyroidism and 86 had
subclinical hypothyroidism based on laboratory re-

Table 1. Descriptive statistics and significance levels of the variables in the patient and the control groups

Parameters Patients (n=121) Controls (n=100) p value
Mean+SD Mean+SD
Age (year) 44,5+14,5 36,6+10,7
Gender (M/F) 18/103 44/56
Hematocrit (%) 39,5+4,3 41,6+5,6 0,002
Leukocyte (x10°/L) 7165+2005 6788+1800 0,1
Neutrophil (x10°/L) 4223+1610 4081+1455 0,4
Lymphocyte (x10°/L) 2213+677 19724452 0,003
Plt (x10°/L) 270980+71697 262020+55182 0,3
NLR (%) 2,43+0,94 2,11+0,81 0,010
PLR (%) 130,8+50,5 145,3+58,5 0,049
CRP (mg/dl) 9,48+14,9 2,65+2.5 <0,001
FT3 (ng/dL) 3,39+1,38 2,52+0,42 <0,001
FT4 (ng/dL) 1,47£5,52 1,04+0,18 0,09
TSH (mIU/L) 7,94+22.5 2,85+1,14 <0,001

SD: Standard deviation; NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lympocyte ratio CRP: C-reactive protein; FT3: Free
triiodothyrine; FT4: Free thyroxine; TSH: Thyroid-stimulating hormone
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sults. Laboratory characteristics of the patient groups
have been presented in Table 2. Among the investigat-
ed HT patients, the group with hypothyroidism dem-
onstrated higher NLR and PLR values compared to
the group with subclinical hypothyroidism, however,
without statistical significance (respectively 2.54+1.07;
2.38+0.88; p=0.3 and 138.7+60.8; 127.6+45.7; p=0.2).

In addition to the present findings, we deter-
mined that NLR was negatively correlated with an-
ti-TPO, TSH, and FT4, although without statistical

significance.

Discussion

Hashimoto’s thyroiditis (chronic lymphocytic
thyroiditis) is the most common disease that causes
hypothyroidism and an enlarged thyroid gland in
children and adolescents, and at the same time, is the
primary acquired cause of hypothyroidism and goitre

in regions that are non-endemic for iodine deficiency
(11-13). Its etiology implicates certain environmental
factors such as excess iodine intake, various viral infec-
tions, and medications. Based on investigations of HT
pathophysiology, the disease develops due to increased
T-cell activation and there are relationships between
certain groups of tissues such as HLA, DR3, DR4,
and DR5. Furthermore, the appearance of the disease
is thought to be connected to multiple genetic factors
that regulate immunologic reactions and this notion
has been supported by numerous studies (13-15).
Neutrophil and lymphocyte counts undergo cer-
tain temporary changes under inflammatory conditions.
The neutrophil/lymphocyte ratio (NLR) is calculated
by dividing the absolute neutrophil count with the ab-
solute lymphocyte count. As a systemic inflammation
index, NLR was determined to be a useful index for
the differential diagnosis of diseases and the prediction
of their prognoses (16, 17). NLR is also an available

marker that can communicate important information

Table 2. Descriptive statistics and significance levels of the variables within the subclinical hypothyroidism and overt hypothyroidism

groups of HT patients

Parameters Hypothyroidism (n=35) Subclinical hypothyroidism (n=86) p value
Mean+SD MeanzSD

Hematocrit (%) 38+3,7 40,2+4,4 <0,05
Leukocyte (x10%/L) 72152199 7145+1935 0,8
Neutrophil (x10%/L) 4286+1592 4197+1626 0,7
Lymphocyte (x10%/L) 2142:833 2243+605 0,4
Plt (x10°/L) 267600+83117 272350+66987 0,7
NLR (%) 2,54+1,07 2,38+0,88 0,3
PLR (%) 138,7+60,8 127,6+45,7 0,2
FT4 (ng/dL) 0,67+0,19 1,11+0,18 <0,001
TSH (mIU/L) 49,01+58,07 9,64+8,74 <0,001

SD: Standard deviation; NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lympocyte ratio; FT4: Free thyroxine; TSH: Thyroid-

stimulating hormone

Table 3. Correlations between the variables in the HT group

TSH FT4 Anti-TPO
NLR Pearson’s Correlation (r) .075 -.037 -.112
P 0.4 0.6 0.2
PLR Pearson’s Correlation (r) -.028 -.061 .049
P 0.76 0.50 0.5

NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lympocyte ratio; TSH: Thyroid-stimulating hormone FT4: Free thyroxine; TPO: Thyroid

peroxidase
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about the inflammatory activity of the patient. Certain
epidemiological studies have determined that chronic
inflammation measured by NLR is correlated with oth-
er conventional risk factors such as obesity and hyper-
tension. Recent studies have shown that an abnormal
NLR level is related to autoimmune diseases (18).

The platelet/lymphocyte ratio (PLR) is calcu-
lated by dividing the absolute platelet count with the
absolute lymphocyte count and is recommended as a
potential marker to determine inflammation. Simi-
larly to NLR, PLR is also used as an index for the
differential diagnosis of certain diseases such as can-
cer and inflammatory diseases and for the prediction
of their prognoses (19). Arpaci D. et al. (20) found
that NLR and PLR were significantly different in a
group of HT patients compared to healthy individu-
als (p<0.05) in a study that involved 38 HT patients
and 38 healthy controls, (20). A study conducted by
Bilge M et al. (21) inspected 145 HT patients and 60
healthy age-matched females. The patient group dem-
onstrated a lower lymphocyte count, whereas platelet
count, NLR, and PLR were higher compared to the
control group (p<0.001 for all comparisons) (21). In
our study, patients diagnosed with HT demonstrat-
ed a higher NLR and a lower PLR compared to the
healthy control group with statistical significance,
conforming with previous literature studies. HT is
merely an inflammatory process that is initiated by
the stimulation of T lymphocytes by the autoimmune
system, and while we think that the increase in NLR
could be related to the similar mechanisms involved
in this process, we believe the low PLR levels that do
not conform with data in the literature could be con-
nected to the limitations of our study. By determining
statistically significant higher NLR and lower PLR
values in HT patients compared to the controls, our
study can prove that NLR and PLR are useful indices
in the detection of autoimmune diseases and inflam-
mation. In addition, there was no negative and posi-
tive correlation between NLR and PLR and anti-TPO
in our study. Another important point to note is that
the incidence of anemia in patients with Hashimato
thyroiditis is statistically significant compared to the
healthy control group. We can explain this as follows
the relationship and frequency between autoimmune
thyroid diseases and anemia are well known.

In our study, we could see that NLR and PLR
values changed in relation to the severity of the disease
when we examined healthy individuals, hashimato pa-
tients with subclinical hypothyroidism and hashimato
patients with overt hypothyroidism respectively.

Conclusion

In conclusion, we believe that, based on more
comprehensive studies that will be conducted, NLR
and PLR, which can be measured with an inexpensive
and easily accessible routine hemogram, can serve as
practical markers at the clinical course of the disease of
HT as well as other diseases that are autoimmune and
involve chronic inflammation.

Limitations of the study

Our study should be evaluated in the light of sev-
eral limitations. The presented study was conducted on
a retrospective basis and represented single-center ex-
perience. The small number of patients is an important
limitation of our study. A higher number of patients
are needed to achieve higher statistical significance.
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