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Elevated neutrophil-to-lymphocyte ratio in the diagnosis of
Hashimoto’s thyroiditis
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SuMMARY

Objective: Hashimoto’s thyroiditis (HT) is an autoimmune inflammatory
disorder. The purpose of this study was to determine the neutrophil-to-lymphocyte
ratio (NLR), a novel marker of inflammation, in patients with HT and to compare
these values with those from healthy subjects.

Method: A total of 154 participants were included in the study, 90 HT patients
and 64 healthy volunteers. Retrospectively, demographic and laboratory data of
the subjects were obtained from our institution’s database. Patients with active
infection, diabetes mellitus, malignancy, other chronic inflammatory diseases,
hemarologic disorders and patients on aspirin or steroid treatment were excluded
from the study. Values for complete blood count (CBC) and serum laboratory
parameters of HT patients were the baseline values obtained at the time of HT

Study conducted at the Department of diagnosis. Control subjects consisted of healthy volunteers who visited our
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institution for a routine check-up.
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Results: Age, gender and CBC parameters were not different between the HT
group and the control group; however, the NLR of HT group (2.1 [1.3-5.8]) was
significantly higher than the control group (1.9 [0.6-3.3]), p=0.04.
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Conclusion: Increased NLR may be useful as an indicator of the presence of HT,
especially in complicated cases. NLR is inexpensive and easy to determine. Larger,
prospective studies are required to determine its usefulness in assessing diagnostic
potential and treatment outcomes in HT patients.
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INTRODUCTION

Hashimoto’s thyroiditis (HT) is the most common auto-
immune thyroiditis worldwide, with prevalence as great
as 6% in iodine-deficient countries.! Typically, the disor-
der is more frequently seen in women. The characteristic
histopathological feature of HT is lymphoplasmacytic
inflammation of the thyroid tissue.? Circulating autoan-
tibodies against thyroid peroxidase and thyroglobulin
are elevated in the serum of patients with HT.

Complete blood count (CBC)-derived parameters and
their relation to certain diseases have recently received
attention from researchers. One of these CBC parameters
is the neutrophil-to-lymphocyte ratio (NLR). NLR is con-
sidered to be a marker of inflammation and, due to its
simplicity and low cost, has been studied in many medi-
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cal conditions.’ An elevated neutrophil count in a CBC
predicts ongoing inflammation and decreased lymphocyte
count is considered to be an indicator of poor prognosis,
so a combination of these two measures is generally ac-
cepted to be predictive of an inflammatory situation.’
NLR reflects both inflammatory burden (by neutrophil
count) and regulatory mechanisms (by lymphocyte count)
in inflammatory disease.** Studies suggest NLR is associ-
ated with occult inflammation in certain conditions.®®
NLR has also been shown to be useful in predicting adverse
outcomes in patients with pancreatitis,” appendicitis'
and other critical conditions.

NLR has not previously been studied in HT subjects,
and, in this retrospective study, NLR was determined in
90 HT subjects and investigated the possible association
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between HT and NLR by comparing these values to NLR
determined in a healthy population.

OBJECTIVE

Since there is a strong association between inflammation
and HT, and between inflammation and NLR, we aimed
to compare NLR values of patients with HT to those of
healthy volunteers.

MetHop

Patients with diagnosis of HT who were followed up in the
internal medicine clinics of our institution were enrolled
to present retrospective study. Diagnosis of HT was estab-
lished with a combination of relevant history and findings
in physical examination that were supported by character-
istic findings on ultrasound scan (diffuse enlargement of
the gland and decreased echo pattern) and elevated serum
anti-thyroid peroxidase or anti-thyroglobulin levels. Patients
with known active infection, diabetes mellitus, malignan-
cy, other chronic inflammatory diseases and hematologic
disorders were not included in the study. Patients on steroid
or aspirin treatment were also excluded.

CBC and serum parameters used in this study were
the baseline laboratory findings that were recorded in our
database at the time of HT diagnosis. Control subjects
consisted of healthy volunteers who visited our institution
for a routine check-up. General characteristics and labo-
ratory data of all participants were obtained from the
computerized database of our clinics. White blood cell
count (WBC), neutrophil count (Neu), lymphocyte count
(Lym), hemoglobin (Hb), hematocrit (Htc), mean corpus-
cular volume (MCV) and platelet count (PLT) were re-
corded for all participants. NLR was calculated simply
dividing the Neu value by the Lym value.

The automatic analyzer of the LH 780 Beckman
Coulter device (Beckman Coulter Inc.; Brea, CA, USA)
was used for blood count analyses in the laboratory of
our institution. For laboratory analyses, the original kits
of the manufacturer were used. Statistical analysis was
conducted using SPSS software (SPSS15.0; SPSS Inc.,
Chicago, IL, USA). Data were expressed as mean+SD or
median (min-max). Independent samples t-test or Mann-
-Whitney U test were used to compare variables in the
study population. A p-value lower than 0.05 was consid-
ered statistically significant.

REesuLts

A total of 90 patients with HT and 64 healthy control
subjects were enrolled in the study. Mean ages of the HT
and control groups were 37+11 and 3949 years, respec-

tively. The difference was not statistically significant
(p=0.27). The HT group consisted of 75 women and 15
men while the control group comprised 56 women and
eight men. There was no significant difference between
HT and control groups in terms of gender (p=0.47). While
thyroid stimulating hormone (TSH), free T4 and free T3
levels of all control subjects were normal, 22 of HT subjects
were thyrotoxic (suppressed levels of TSH along with el-
evated T4 or T3). None of the HT patients were hypothy-
roid. General characteristics and laboratory data of both
study populations are shown in Table 1.

The NLR of HT group (2.1 [1.3-5.8]) was significantly
higher than that of the control group (1.9 [0.6-3.3]) (p=0.04).

Discussion

The main finding of our study is that NLR was elevated
in HT patients compared with the healthy control subjects.
This is the first reported association between HT and NLR.

By 2010, NLR had been introduced as a simple indi-
cator of systemic inflammation in different clinical con-
ditions."”” Shimada et al. proposed NLR as a reliable
predictor of inflammatory burden.”® C-reactive protein
(CRP), which responds immediately to infectious or in-
flammatory stimulus, is one of the most well-established
inflammatory markers and, interestingly, NLR was found
to correlate with CRP.!*!* There are a number of reports
studying NLR in various thyroid diseases. Researchers
from Taiwan showed that NLR correlated with the size
of thyroid tumors.!® Moreover, elevated NLR was proposed
as a negative prognostic factor for survival in subjects
with papillary thyroid cancer.!” Aside from thyroid neo-
plasm, NLR has also been found to correlate with other
types of neoplasms.’®"? Inflammation plays a critical role
in tumor development, progression, clinical presentation
and prognosis of cancer.? HT is also characterized by a
prominent inflammatory burden, which is consistent
with lymphocytic inflammation of the thyroid gland;*
therefore, the increased NLR seen in HT patients com-
pared with controls in this study is likely to be a result
of chronic inflammation.

Elevated NLR has been reported in patients with fa-
milial Mediterranean fever (FMF) and has emerged as a
valuable predictor of the development of amyloidosis.?*
In addition to inflammation, HT is characterized by au-
toimmunity, which is defined by reactivity to antigens of
thyroidal tissue.?® Both thyroid follicular cells and inflam-
matory cells, involved in HT, are capable of producing
cytokines that may exacerbate the autoimmune process

2425

and the inflammatory response;**** therefore, mechanisms

similar to those seen in FMF may induce elevated NLR.
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TABLE 1 General characteristics and laboratory data of the study population.

Group 2]
HT group Control group
Gender Men (n) 15 8 0.47
Women (n) 75 56
MeantSD
Age (years) 37.3%11.5 39.2+9 0.27
WBC (u/mm?) 7.5¢1.7 7115 0.66
Hb (g/dL) 13.6+1.3 13.621.4 0.15
Htc (%) 40+3.5 40.8+3.8 0.16
MCV (fl) 8616 8615 0.55
PLT (u/mm?) 299463 30163 0.91
TSH (ulU/mL) 1.241 1.9+1 0.002
FT4 (ng/dL) 1.540.5 1.240.2 0.03
FT3 (pg/mL) 4.3£0.9 3.3:0.4 0.03
Median (min-max)
Neu (u/mm?) 4.3(2.1-9.8) 4.1(2-6.3) 0.36
Lym (u/mm?) 2(0.8-3.5) 2.2(1.3-4.7) 0.08
NLR 2.1(1.3-5.8) 1.9(0.6-3.3) 0.04

HT: Hashimoto’s thyroiditis; WBC: white blood cell count; Hb: hemoglobin; Htc: hematocrit; MCV: mean corpuscular volume; PLT: platelet count; TSH: thyroid stimulating hormone; FT4: free
thyroxine; FT3: free triiodothyronine; Neu: neutrophil count; Lym: lymphocyte count; NLR: neutrophil-to-lymphocyte ratio.

External administration of thyroid stimulating hor-
mone (TSH) stimulates triiodothyronine (T3) production
in lymphocytes.?® Increased intracellular T3 may stimulate
lymphocyte production, causing an elevated lymphocyte
count on a CBC. In this study, patients with HT had sig-
nificantly lower TSH than healthy control subjects. Low-
er serum TSH might lead to a reduction of intracellular
T3 in lymphocytes, which could result in an increase in
NLR. On the other hand, HT should be considered as a
situation characterized by inflammatory stress, and T3
concentration in lymphocytes has been found to decrease
under stressful conditions.?”

In healthy populations, NLR is increased in the el-
derly;*® however, the mean age of the HT patients was not
different from the healthy controls in our study so the
increase in NLR seen in our study cannot be attributed
to this age-related correlation.

Hashimoto’s thyroiditis is associated with endothe-
lial dysfunction,? which is considered to be an underlying
cause of atherosclerosis and may reflect an early stage in
the development of atherosclerosis.** NLR was suggested
to be an independent predictor of cardiac mortality in
ischemic heart disease.’! Moreover, NLR was found to be
useful for risk stratification in acute coronary syndrome.®
A more recent study revealed that NLR was associated
with the severity and the prognosis of ischemic heart
disease.’> HT is thought to be associated with endothe-

lial dysfunction, and, thus, with atherosclerosis;* therefore,
the observation of an elevated NLR in HT, similar to that
seen in atherosclerotic diseases, is not surprising.

Although hypothyroidism is more common in HT,
initial inflammatory destruction of the gland may cause
a transient thyrotoxicosis; therefore, serum T3 and T4
levels were higher in HT patients compared to subjects
in present study.

Our study was limited by its retrospective design, which
could lead to selection bias, and by the small study cohort
that made conclusive interpretation of the results difficult.

ConcLusioN

NLR is an inexpensive and easily accessible test and, there-
fore, we suggest that measurement of NLR may be useful
in the diagnosis of HT, especially in complicated cases
when a diagnosis is uncertain. Larger prospective studies
are required to fully assess the usefulness of NLR to di-
agnose and assess treatment outcomes in HT patients.
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