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Dear Editor,
Severe acute respiratory syndrome coronavirus 

2(SARS-CoV-2) can adversely affect different organ sys-
tems like the thyroid. The immune system plays a piv-
otal role in the control and progression of COVID-19. 
Therefore, the evaluation of the immune responses in 
infected patients with a routine laboratory test is one of 
the most effective ways to keep track of disease. The neu-
trophil-to-lymphocyte ratio(NLR) is a marker for evalu-
ating the systemic inflammatory response. High NLR 
could be observed in inflammatory conditions caused 
by different factors, including infections. The current 
understanding of SARS-CoV-2 pathogenesis suggests a 
central role in exaggerated inflammatory responses. 

Therefore, analysis of NLR changes could reflect 
the change in inflammatory reactions. To date, differ-
ent studies have evaluated the role of NLR in COVID-19 
patients. Many, but not all studies have suggested that 
NLR is correlated with the presence of COVID-19 and 
its activity. For instance, Tan et al. demonstrated an 
inverse correlation between lymphocyte percentage 
with disease severity and prognosis [1]. These findings 
are consistent with other studies, which showed that 
severe cases of COVID-19 tended to have higher neutro-
phil counts and lower lymphocyte levels [2]. 

Current literature also indicates that changes in 
NLR may be a reliable prognostic marker for different 
thyroid disorders, including Hashimoto’s thyroiditis 
[3]. Therefore, COVID-19 patients with thyroid dysfunc-
tion are more likely to have increased NLR levels. Un-
fortunately, there is limited experience regarding the 
clinical value of NLR in COVID-19 patients with thyroid 
abnormalities. In one study, Sciacchitano et al. indicated  

an association between increased NLR and low FT3 se-
rum levels in infected patients. They also identified a 
significant correlation between the low FT3 values and 
clinical and radiologic disease severity scores [4]. Yazan 
et al. also demonstrated a significant relationship be-
tween neutrophil count, C-reactive protein (CRP), TSH, 
FT3, and FT4 with ICU admission. In this study, 108 
diseased individuals had euthyroid sick syndrome (ESS) 
and were classified as mild and moderate.

Interestingly, neutrophil count in moderate ESS 
cases was higher than in those with euthyroid and mild 
ESS [5]. Similarly, Zhang et al. indicated that neutro-
phil counts and inflammatory marker levels, including 
CRP, were significantly elevated in COVID-19 patients 
with thyroid dysfunction [6]. Evidence also suggests a 
possible link between lymphopenia and abnormal thy-
roid function in patients with severe COVID-19. A recent 
study indicates a significant decrease in TSH, T4, FT4, 
and T3 plasma concentrations in severe lymphopenic 
COVID-19 patients compared to patients without lym-
phopenia [7]. The exact molecular mechanisms of NLR 
changes in COVID-19 patients with thyroid dysfunction 
are obscure. A high neutrophil percentage may be due 
to persistent infection and prolonged hypoxia. This 
can lead to bone marrow hyperplasia and an increase 
in circulating neutrophils.

Moreover, neutrophil longevity increases under 
inflammatory conditions. This can help the develop-
ment of inflammation and inflammation-associated 
co-morbidities [8]. A reciprocal relationship between 
the thyroid hormones and neutrophils may also play a 
role in neutrophil count and function changes. Thyroid 
hormones can regulate neutrophil activities which are 
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reflected by the increased number of neutrophils and 
enhanced respiratory burst after stimulation with thy-
roid hormone. Lymphocytopenia in COVID-19 patients 
with thyroid dysfunction has been suggested to result 
from lymphocyte recruitment to the respiratory tract, 
adhesion to inflamed respiratory vascular endotheli-
um, the induction of lymphocyte apoptosis by virus or 
increased splenic clearance of infected lymphocytes. 
The impaired abilities of T cells may also be attribut-
able to altered T cell activation and differentiation, 
which sequentially affects the function and phenotypic 
plasticity of CD4+ T cell subsets [9].

Additionally, thyroid hormones are responsible 
for homeostatic regulation and the function of lym-
phocyte populations. Therefore, lymphopenia may be 
linked with abnormal thyroid function in severe cases 
of COVID-19. This idea is supported by a recent study 
that reported significantly decreased plasma concen-
trations of TSH, T4, FT4, and T3 in severe lymphopenic 
COVID-19 patients compared to patients without lym-
phopenia [7]. Overall, NLR may serve as a predictor 
marker in COVID-19 patients with thyroid disorders. 
However, further studies are needed to identify the ex-
act mechanisms. 
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