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Could neutrophil to lymphocyte ratio be a marker in Hashimoto's thyroiditis?

Erhan Onalan, Mehmet Aslan

Abstract

Objective: To determine the applicability of neutrophil/lymphocyte ratio as diagnostic and prognostic
marker in patients with Hashimoto's thyroiditis.

Methods: The retrospective cross-sectional study was conducted at Elazig Firat University, Elazig, Turkey,
and comprised data of Hashimato's thyroiditis patients aged 18 years or more admitted between January
1,2017, and November 1, 2018. A healthy control group was also included to work as controls. Thyroid-
stimulating hormone, free triiodothyronine, free thyroxine, anti-thyroid peroxidase, complete blood
count, and C-reactive protein results were obtained from patient files for both the cases and the controls,
and neutrophil/lymphocyte ratio was computed NLR for both the groups. Data was analysed using
SPSS 22.

Results: Of the 477 subjects, 377(79%) were cases with a mean age of 45.3+13.8 years, and 100(21%)
were controls with a mean age of 36.6+10.7 (p<0.001). Neutrophil/lymphocyte ratio was statistically
higher in the cases compared to the controls (p< 0,05). Neutrophil/lymphocyte ratio had a negative
correlation with thyroid-stimulating hormone, free thyroxine and anti-thyroid peroxidise but it was non-
significant (p>0.05)

Conclusion: Neutrophil/lymphocyte ratio was found to be an effective low-cost marker in the diagnosis

and follow-up of Hashimato's thyroiditis.
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Introduction

Hashimoto's thyroiditis (HT) is a chronic organ-specific
inflammatory autoimmune disease identified in 1912
following the histopathological evaluation of thyroid
tissues of four patients, which manifested distinct
histological characteristics (diffuse lymphocytic infiltration,
formation of lymphoid follicles, destruction of epithelial
cells, and fibrous tissue proliferation).” Chronic lymphocytic
thyroiditis is among the most common causes of
hypothyroidism alongside HT goitre, which is also named
as autoimmune thyroiditis.2 HT is defined by diffuse
mononuclear cell infiltration, fibrosis with a decrease in
thyroid follicles, presence of large thyrocytes with granular
and pink cytoplasm that are named as Hurthle cells, and
the presence of thyroid antibodies anti-thyroid peroxidase
(anti-TPO) and anti-thyroglobulin (anti-Tg) in blood
circulation, as well as the detection of an enlarged thyroid
gland, morphological changes in thyroid ultrasonography
(USG), and abnormal thyroid function.3 Excess iodine
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intake, viral infections and medications are among the
many factors that trigger the emergence of the disease.
The most common clinical finding is the enlargement of
the thyroid gland, either with or without hypothyroidism.
The clinical symptoms of the disease involve low thyroid
hormone levels accompanied by goitre that regresses
with levothyroxine replacement therapy. Thyroid function
at the time of diagnosis shows significant variability,
ranging from euthyroidism to hypothyroidism, and rarely,
hyperthyroidism.1.34

Neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte
ratio (PLR), and thrombocyte indices are ratios that can
be easily accessed through a complete blood count (CBC)
at a low cost and are shown to be related to many medical
conditions and pathologies.>7 There are reports suggesting
that these indices and ratios are correlated with metabolic
and endocrine disorders.8?9 Inflammatory processes play
a key role in chronic diseases, primarily in cardiovascular
diseases, cancer, chronic kidney disease, and diabetes
mellitus (DM).10 Studies have identified the NLR as a
systemic marker of inflammation. Moreover, NLR has been
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shown to be a significant marker for predicting long-term
cardiovascular mortality and the prognosis in cancer
patients.11.12

The current study was planned to determine the
applicability of NLR as a diagnostic and prognostic marker
in HT patients.

Patients and Methods

The retrospective cross-sectional study was conducted at
the Internal Medicine Department, Elazig Firat University,
Elazig, Turkey, and comprised data of HT patients aged
18 years or more admitted to the polyclinics between
January 1,2017, and November 1, 2018. After determining
the sample size in the light of previous studies,’3.14 the
patient group was raised using simple random sampling.
A control group was also raised that included healthy
individuals who visited the institution for routine check-
ups. Diagnosis of HT was established with a combination
of relevant history and findings in physical examination
that were supported by characteristic findings on USG
scan, like diffuse enlargement of the gland and decreased
echo pattern, and elevated serum anti-TPO or anti-Tg
levels.

Record of patients with other chronic diseases like
coronary artery disease, haematological diseases,
malignancies, severe liver disease, severe kidney failure,
diabetes were excluded.

General characteristics and laboratory data of all
participants were obtained from the computerised
database of the clinics. White blood cell (WBC) count,
neutrophil count (Neu), lymphocyte count (Lym),
haemoglobin (Hb), haematocrit (Htc) and platelet count
(PLT) were recorded for all participants. NLR was calculated
by simply dividing the Neu value by the Lym value.

Statistical analysis was performed using SPSS 22.
Descriptive tools like student's t-test, equivalents, and
variance analysis were used. Pearson's correlation was
used to determine the relationships between the variables
and P<0.05 was considered significant.

Results

Of the 477 subjects, 377(79%) were cases with a mean
age of 45.3+13.8 years, and 100(21%) were controls with
a mean age of 36.6+£10.7 (p<0.001). Mean levels of all
parameters were noted (Table). NLR was significantly
higher in HT patients compared to the controls (p < 0,05).
NLR had a negative correlation with anti-TPO, TSH and
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Table: Descriptive statistics and significance levels of the variables in

the patient and the control groups.
Parameters Patients (n=377) Controls (n=100) (95%Cl) p value

Mean=SD Mean+SD

Gender(M/F) 38/339 44/56
Age (year) 453+13.8 36.6+10.7 <0.001
Haematocrit(%) 39.5+4.4 41.6+5.6 39.5-40.4 <0.001
Leukocyte(x109/1) 7280+2056 6788+1800 6.9-73  0.03
Neutrophil(x109/L) 4322+1648 4081+1455 41-44 0.8
Lymphocyte(x109/1) 2204+667 1972+452 2-2.2 0.001
PIt(x109/L) 289968+86950 262020+55182  276.7-291.4 0.002
NLR (%) 2.60+1.78 2.11£0.81 23-26  0.008
CRP (mg/dl) 8.76+15.02 2.65+2.5 <0.001
FT3(ng/dL) 3.39+1.38 2.52+0.42 3.1-3.3  <0.001
FT4(ng/dL) 1.47+5.52 1.04+0.18 0.9-1.8
TSH(mIU/L) 7.94+22.5 2.85+1.14 0.02 5-8.6

SD: Standard deviation; NLR: Neutrophil/lymphocyte ratio; CRP: C-reactive protein; FT3:
Free triiodothyronine; FT4: Free thyroxine; TSH: Thyroid-stimulating hormone.

FT4, but it was not significant (p>0.05).

Discussion

HT is the most common disease that results in
hypothyroidism and an enlarged thyroid gland in children
and adolescents, and at the same time, is the most
prominent acquired cause of hypothyroidism and goitre
in regions not endemic for iodine deficiency.'>17 Certain
environmental factors, such as excess iodine intake, various
viral infections and medications, have been implicated in
its aetiology. Investigations of HT patho-physiology
revealed that the disease developed due to increased T-
cell activation, and determined relationships between
certain groups of tissue such as human leukocyte antigen
(HLA), DR3, DR4, and DR5. Moreover, multiple genetic
factors that regulate immunological reactions have been
held accountable for the appearance of the disease and
this notion has been corroborated by numerous
studies.’7-19

NLR, PLR and thrombocyte indices are ratios that can be
easily accessed through CBC at a low cost and have been
shown to be related to many medical conditions and
pathologies.>7 There are reports suggesting that these
indices and ratios are correlated with metabolic and
endocrine disorders.89 Inflammatory processes play a key
role in chronic diseases, primarily in cardiovascular
diseases, cancer, chronic kidney disease, and DM.10 Studies
have identified NLR as a systemic marker of inflammation.
Moreover, it was shown to be a significant marker for
predicting long-term cardiovascular mortality and the
prognosis in cancer patients.'.12 Uslu et al.20 determined
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that the NLR was higher in patients with rheumatoid
arthritis compared to the healthy control group, and
suggested that it could be a marker for inflammatory
autoimmune diseases (20A study'3 involved 38 HT patients
and 38 healthy controls, and reported that NLR and PLR
were significantly different in patients compared to
controls (p<0.05). Bilge M et al.’4 evaluated 145 HT patients
and 60 healthy age-matched females. The patient group
manifested a lower lymphocyte count and higher
thrombocyte count, NLR and PLR compared to healthy
individuals (p<0.001). In our study, patients diagnosed
with HT demonstrated a higher NLR compared to the
healthy controls. HT is simply an inflammatory process
that emerges due to 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 were not able to prove our
hypothesis with the data obtained in this study. Our theory
involving NLR and autoimmunity was not supported by
the negative correlation between NLR and the thyroid
autoantibody anti-TPO we determined in addition to the
present findings, which did not demonstrate statistical
significance.

There are some limitations to our study as it was conducted
on a retrospective basis and represented a single-centre
data. The sample size was not calculated scientifically.
Lack of power analysis is another limitation of the study.
Despite the limitations, they study was able to determine
a higher NLR value in HT patients compared to healthy
controls.

Conclusion

NLR, which can be measured with an inexpensive and
easily accessible routine hemogram, can serve as a
practical and valuable marker in the diagnosis and follow-
up of HT and other diseases that are autoimmune and
involve chronic inflammation.

Disclaimer: None.
Conflict of Interest: None.
Source of Funding: None.

References

1. Tutdncl NB, Erbas T. Factors associated with bone metabolism in
acromegalic patients: hypogonadism and female gender. Exp Clin

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1383

Endocrinol Diabetes. 2004; 112:328-32.

Ozsu E, Mutlu RGY, Cizmeci F, Hatun S. Characteristics of our patients
with Hashimoto thyroiditis. Turk Pediatri Arsivi-Turkish Archives Of
Pediatrics, 2011; 46:252-5.

Corakgi A. Approach to Thyroid Diseases. J Clin Endo Turk. 2004; 2:
1-3.

van Zuuren EJ, Albusta AY, Fedorowicz Z, Carter B, Pijl H. Selenium
Supplementation for Hashimoto's Thyroiditis: Summary of a
Cochrane Systematic Review. Eur Thyroid J. 2014; 3:25-31.
Tulgar YK, Cakar S, Tulgar S, Dalkilic O, Cakiroglu B, Uyanik BS. The
effect of smoking on neutrophil/lymphocyte and
platelet/lymphocyte ratio and platelet indices: a retrospective
study. Eur Rev Med Pharmacol Sci. 2016; 20:3112-8.
Koh CH, Bhoo-Pathy N, Ng KL, Jabir RS, Tan GH, See MH, et al. Utility
of pre-treatment neutrophil-lymphocyte ratio and platelet-
lymphocyte ratio as prognostic factors in breast cancer. Br J Cancer.
2015; 113:150-8.

Akdag S, Akyol A, Asker M, Duz Ramazan, Gumrukcuoglu HA.
Platelet-to-Lymphocyte Ratio May Predict the Severity of Calcific
Aortic Stenosis. Med. Sci. Monit. 2015; 21: 3395-400.
Demirtas L, Degirmenci H, Akbas EM, Timuroglu A, Gurel A, Ozcicek
F, et al. Association of hematological indicies with diabetes, impaired
glucose regulation and microvascular complications of diabetes.
Int J Clin Exp Med. 2015; 8:11420-7.

Yilmaz H, Ucan B, Sayki M, Unsal |, Sahin M, Ozbek M, et al. Usefulness
of the neutrophil-to-lymphocyte ratio to prediction of type 2
diabetes mellitus in morbid obesity. Diabetes Metab. Syndr. 2015;
9:299-304.

Manabe . Chronic inflammation links cardiovascular, metabolic
and renal diseases. Circ J. 2011; 75:2739-48.

Azab B, Zaher M, Weiserbs KF, Torbey E, Lacossiere K, Gaddam S,
et al. Usefulness of neutrophil to lymphocyte ratio in predicting
short- and long-term mortality after non-ST-elevation myocardial
infarction. Am J Cardiol. 2010; 106:470-6.

ChuaW, Charles KA, Baracos VE, Clarke SJ. Neutrophil/ lymphocyte
ratio predicts chemotherapy outcomes in patients with advanced
colorectal cancer. Br J Cancer. 2011; 104:1288-95.
Arpaci D, Gurol G, Ergenc H, Yazar H, Tocoglu AG, Ciftci IH, et al. A
Controversial New Approach to Address Hematological Parameters
in Hashimoto's Thyroiditis. Clin Lab. 2016; 62:1225-31.
Bilge M, Yesilova A, Adas M, Helvaci A. Neutrophil- and Platelet-
to Lymphocyte Ratio in Patients with Euthyroid Hashimoto's
Thyroiditis. Exp Clin Endocrinol Diabetes. 2019; 127:545-9.
Diindar B, Boyaci A, Sangun O, Dundar N. Hashimoto's thyroiditis
in children and adolescents: evaluating clinical and laboratory
findings. Turkish Ped Archive. 2011; 46: 318-21.

Dilek E, Iscan B, Ekuklu G, Tuttinculer F. Evaluation of Cases with a
Diagnosis of Hashimoto's Thyroiditis. J Child. 2011; 11: 1-23.
Setian NS. Hypothyroidism in children: diagnosis and treatment.
J Pediatr (Rio J). 2007; 83:5209-16.

Demirbilek H, Kandemir N, Gonc EN, Ozon A, Alikasifoglu A, Yordam
N. Hashimoto's thyroiditis in children and adolescents: a
retrospective study on clinical, epidemiological and laboratory
properties of the disease. J Pediatr Endocrinol Metab. 2007; 20:1199-
205.

Duntas LH. Environmental factors and autoimmune thyroiditis. Nat
Clin Pract Endocrinol Metab. 2008; 4:454-60.

Uslu AU, Kucuk A, Sahin A, Ugan Y, Yilmaz R, Gungor T, et al. Two
new inflammatory markers associated with Disease Activity Score-
28 in patients with rheumatoid arthritis: neutrophil-lymphocyte
ratio and platelet-lymphocyte ratio. Int J Rheum Dis. 2015; 18:731-
5.

Vol. 70, No. 8, August 2020



