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Abstract 

Background: Thyroid uptake scintigraphy is a useful diagnostic tool in differentiation of thyroid conditions, 

especially in differentiation of hyperthyroidism from other causes of thyrotoxicosis. Hemogram parameters were 

introduced as novel inflammatory markers. 

Objective: To study the association between hemogram indices and thyroid uptake in patients with thyroid 

diseases in Abant Izzet Baysal University Hospital internal medicine clinic.  

Methods: Medical data of the patients with thyroid conditions were obtained from institutional databases between 

January 2019 and January 2020 in Abant Izzet Baysal University Hospital, Bolu, Turkey. According to the uptake 

the study population was grouped into three groups, decreased uptake, normal uptake and increased uptake groups. 

Laboratory parameters, including neutrophil to lymphocyte ratio (NLR), platelet to lymphocyte ratio (PLR), C-

reactive protein (CRP), and erythrocyte sedimentation rate (ESR) were compared between study groups.  

Results: Median NLR of normal, increased and decreased uptake groups were 1.5 (1-2.9) %, 2.1 (1.1-26) %, and 

2.2 (1.1-10) %, respectively (p<0.001). Median PLR of normal, increased and decreased uptake groups were 99 

(42-201) %, 144 (69-264) %, and 121 (67-270) %, respectively (p<0.001). NLR was significantly and positively 

correlated with CRP (r=0.59, p<0.001), and with ESR (r=0.30, p<0.001). Similarly PLR was also significantly and 

positively correlated with CRP (r=0.54, p<0.001), and with ESR (r=0.28, p<0.001). 

Conclusions: We suggest that NLR and PLR could serve as additional diagnostic tools in the differentiation of 

thyroid conditions with increased uptake from that with normal uptake.  [Ethiop. J. Health Dev. 2021; 35(3):149-

153] 
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Introduction 

Thyroid scintigraphy plays an important role in 

differential diagnosis of thyroid conditions, such as 

Graves’ disease and thyroiditis, by providing crucial 

information about the radiopharmaceutical uptake of 

the thyroid gland. For this purpose, technetium-99m 

(99mTc) pertechnetate is the most preferred 

radionuclide agent since it has an inexpensive nature 

and lower burden of radiation (1). Differentiation of 

hyperthyroidism from the other causes of 

thyrotoxicosis is the most important role of the 

measurement of thyroid uptake (2).  While subacute 

thyroiditis is associated with very low or absent uptake 

in a diffuse pattern, scintigraphic characteristics of 

toxic nodular goiter and Graves’ disease is associated 

with uptake in thyroid scintigraphy (3). Despite uptake 

having specific features for certain diseases, sometimes 

it could not be as helpful as desired in clinical practice. 

For instance, though Graves’ disease is associated with 

increased uptake, sometimes it may appear as normal 

intake in thyroid scintigraphy (2). Inflammatory 

markers, such as elevated C-reactive protein (CRP) and 

erythrocyte sedimentation rate (ESR), are useful in 

accordance with thyroid uptake scintigraphy in 

differentiation of thyroiditis and hyperthyroidism. For 

instance, elevated CRP levels have been reported in 

patients with subacute thyroiditis, which is 

characterized with low or absent thyroid uptake (4).  

 

Hemogram derived indices are suggested as novel 

inflammatory markers recently. These indices include, 

platelet distribution width (PDW), plateletcrit (PCT), 

neutrophil to lymphocyte ratio (NLR) and platelet to 

lymphocyte ratio (PLR). Studies in literature confirmed 

association between PDW and cancer (5), coronary 

heart disease (6, 7), diabetes mellitus (8), and sepsis 

(9). The inflammatory role of PCT has been shown in 

hepatitis (10), in gestational diabetes mellitus (11), and 

in tuberculosis (12). Associations between NLR and 

type 2 diabetes mellitus (13, 14), thyroid conditions 

(15), and vitamin D deficiency (16) are well 

established in the studies in literature. Similarly, 

literature data suggest close relationship between PLR 

and type 2 diabetes mellitus (17), rheumatic disease 

(18), pulmonary thromboembolism (19), and malignant 

conditions (20).  

 

This study aimed to compare hemogram indices of the 

patients who had undergone thyroid uptake 

scintigraphy with those who had normal uptake to 

those in patients with increased and decreased uptake 

in Abant Izzet Baysal University Hospital internal 

medicine clinic.  

 

Methods 
Patients: After institutional board approval was 

received, (Abant Izzet Baysal University Hospital 

Board approval no: 2020/33443051-929) a 

retrospective analysis was conducted on the patients 

with thyroid conditions from database of the institution 

and the patients’ files. The study population consisted 

of patients with thyroid disorders that undergone 
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thyroid uptake scintigraphy. According to the uptake 

the study population was grouped into three groups, 

decreased uptake, normal uptake and increased uptake 

groups. Patients with inflammatory conditions, cancer 

or active infections were excluded. The sample was 

calculated as 23 in both groups by power analysis in 

order to have a 95% power and a change of 20%. In 

order to protect the study from possible losses during 

follow-up, a sample of at least 25 patients (10% more 

of the calculated) for both groups were planned to be 

included to the study.  

 

Laboratory Data: General characteristics and 

laboratory data of the participants; age, sex, uptake, 

CRP, serum creatinine, ESR, free triiodothyronine 

(FT3), free thyroxin (FT4), and thyroid stimulating 

hormone (TSH) were recorded. Hemogram parameters; 

white blood cell count (WBC), hemoglobin (Hb), 

hematocrit (Htc), platelet count (PLT), PDW and PCT 

were also obtained. NLR and PLR were calculated with 

the division of neutrophil count by lymphocyte count 

and PLT by lymphocyte count, respectively.  

 

Statistical Analyses: The SPSS software (SPSS 15.0 

for Windows, IBM Co, Chicago, Il, USA) was used in 

statistical analyses. Kolmogorov Smirnov test was 

conducted to determine whether the variables were 

distributed normally or not in study groups. 

Comparison of the variables with normal distribution 

was held with One Way ANOVA test and these 

variables were expressed as mean ± standard deviation 

(SD). Comparison of the variables without normal 

distribution was held with Kruskal Wallis test and 

these variables were expressed as median (min.-max.). 

Post Hoc analyses were conducted with Tukey test. 

Chi-square test was used in the comparison of 

categorical variables. Pearson’s correlation analysis 

was held to find out correlation between study 

variables. Statistical significance was set at the p value 

lower than 0.05 levels.  

 

Results 
The numbers of subjects in normal, increased and 

decreased uptake groups were 60, 97 and 25, 

respectively. Age (p=0.07), sex (p=0.14), Hb (p=0.23), 

Htc (p=0.20), PLT (p=0.27), PCT (p=0.29), PDW 

(p=0.18), creatinine (p=0.1), FT4 (p=0.15) and TSH 

(p=0.81) of the study groups were not statistically 

different. WBC (p=0.003), thyroid uptake (p<0.001), 

CRP (p<0.001), ESR (p=0.001), and FT3 (p<0.001) 

were significantly different between study groups. 

General data of study population is summarized in 

table 1. 

 

  Table 1. General characteristics of the study population (Abant Izzet Baysal University Hospital 
between January 2019 and January 2020) 

 
 

Normal uptake 

group 

Increased 

Uptake group 

Decreased 

uptake group 
P 

Sex Male (n,%) 22 (37) 30 (30) 12 (52) 
0.14 

 Female (n,%) 38 (63) 69 (70) 11 (48) 

  Mean ± SD  

Age (years) 61 ± 14 55 ± 17 56 ± 17 0.07 

Hb (g/dL) 13.5 ± 1.4 13.8 ± 1.5 13.8 ± 1.6 0.23 

Htc (%) 42 ± 4 43 ± 4 43 ± 5 0.20 

WBC (k/mm
3
) 7.5 ± 1.9 6.5 ± 1.6 7 ± 1.8 0.003 

  Median (Min.Max.)  

Uptake (%) 0.9 (0.4-1.7) 3.3 (1.8-60) 0.1 (0.1-0.3) <0.001 

CRP (mg/L) 1.8 (0.1-41) 6 (0.1-76) 6 (0.1-34) <0.001 

ESR (mm/hour) 13 (2-53) 21 (3-104) 28 (2-64) 0.001 

PLT (k/mm
3
) 254 (145-493) 257 (115-418) 235 (113-351) 0.27 

PDW (%) 17.3 (15.9-19.5) 17.6 (15.6-20.6) 17.4 (16.1-20.8) 0.18 

PCT (%) 0.21 (0.1-0.48) 0.20 (0.11-0.34) 0. 19 (0.1-0.30) 0.29 

FT3 (pg/mL) 3.4 (1-6.4) 4 (1-19.9) 3 (1.8-5.1) <0.001 

FT4 (ng/dL) 1.1 (0.8-1.6) 1 (0.5-3.1) 1.1 (0.7-2.7) 0.15 

TSH (uIU/mL) 0.18 (0.01-6.8) 0.12 (0.01-6.2) 0.24 (0.01-11.3) 0.81 

Creatinine (mg/dL) 0.8 (0.6-1.5) 0.8 (0.5-1.6) 0.8 (0.6-1.4) 0.1 

NLR (%) 1.5 (1-2.9) 2.1 (1.1-26) 2.2 (1.1-10) <0.001 

PLR (%) 99 (42-201)  144 (69-264) 121 (67-270) <0.001 

 

Median NLR of normal, increased and decreased 

uptake groups were 1.5 (1-2.9) %, 2.1 (1.1-26) %, and 

2.2 (1.1-10) %, respectively. NLR was significantly 

different between study groups (p<0.001). In post hoc 

analysis, NLR of decreased uptake group was not 

different from the NLR of normal uptake (p=0.008), 

and NLR of the increased uptake (p=0.98) groups. 

However, NLR of the normal uptake group was 

significantly lower than that of the increased uptake 

group (p=0.002).  

 

Median PLR of normal, increased and decreased 

uptake groups were 99 (42-201) %, 144 (69-264) %, 

and 121 (67-270) %, respectively. PLR was 

significantly different between study groups (p<0.001). 

In post hoc analysis, PLR of decreased uptake group 

was not different from the PLR of normal uptake 

(p=0.28), and PLR of the increased uptake (p=0.25) 

groups. However, PLR of the normal uptake group was 

significantly lower than that of the increased uptake 

group (p<0.001).  
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In correlation analyses, NLR was significantly and 

positively correlated with CRP (r=0.59, p<0.001), and 

with ESR (r=0.30, p<0.001). On the other hand, PLR 

was significantly and positively correlated with CRP 

Figure 1 shows the NLR’s correlation with CRP and 

ESR. Figure 2 shows the PLR’s correlation with CRP 

and ESR.   

 

Figure 1. NLR’s correlation with CRP and ESR in study population in Abant Izzet Baysal University between 

January 2019 and January 2020.  

 
 

Figure 2. PLR’s correlation with CRP and ESR.   in study population in Abant Izzet Baysal University between 

January 2019 and January 2020.  

 

 

Discussion 
The most important outcomes of the present study are; 

(a) NLR of the subjects with increased uptake in 

thyroid uptake scintigraphy is significantly higher than 

the NLR of the subjects with normal uptake, (b) PLR 

of the subjects with increased uptake in thyroid uptake 

scintigraphy is significantly higher than the PLR of the 

subjects with normal uptake, and (c) both NLR and 

PLR are positively and strongly correlated with two 

important inflammatory predictors, CRP and ESR.  

 

Careful clinical examination, appropriate imaging, 

proper treatment and if necessary, close clinical follow-

up are all important steps in management of the thyroid 

diseases (2). Significant information about the thyroid 

disorders could be obtained by radionuclide imaging. 

Focal and multifocal uptake, diffusely increased uptake 

and diffusely decreased uptake are patterns in imaging 

during thyroid scintigraphy (2). For instance, while 

some thyroid conditions are often associated with 

decreased uptake pattern, others (i.e. Graves’ disease) 

could show diffusely and homogenously increased 

uptake. Differentiation of hyperthyroidism from the 

other causes of thyrotoxicosis is the most important 

role of the measurement of thyroid uptake (2). While 

subacute thyroiditis is associated with very low or 

absent uptake in a diffuse pattern, scintigraphy 

characteristics of toxic nodular goiter and Graves’ 

disease is associated with increased uptake in thyroid 

scintigraphy (3). Moreover, uptake could be high in 

subjects with iodine deficiency, too. Nevertheless, 

importance of thyroid uptake scintigraphy is mostly 

dependent on its discriminatory role in 

hyperthyroidism as compared to the other causes of 

thyrotoxicosis. 

 

Toxic nodular goiter and Graves’ disease, which are 

characterized with increased uptake, both produce 

inflammatory burden, therefore, NLR, a novel 

inflammatory predictor, is found to be higher in these 

subjects compared to the patients with normal uptake. 

Inflammatory burden is also increased in patients with 

thyroiditis, which is usually associated with decreased 

uptake. Indeed, studies in literature reported increased 
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NLR, mean platelet volume (MPV) and red cell 

distribution width (RDW) in subjects with Hashimoto’s 

thyroiditis (21-23). Similar to NLR, both MPV and 

RDW are also considered as hemogram derived 

inflammatory indices. Present study proved 

significantly different NLR between normal and 

increased uptake groups, however, NLR of the 

decreased uptake group was similar to that in the 

subjects with normal uptake. This may be due to 

smaller population of decreased uptake group, which 

was only 25.  

 

 

The NLR has been found to be associated with various 

thyroid conditions in other studies in literature. 

Increased levels of NLR in patients with thyroid 

ophtalmopathy compared to control subjects were 

reported in 2017 (24).  Both NLR and PLR were 

increased in patients with Hashimoto’s thyroiditis 

compared to healthy subjects in Bilge et al’s study 

(25). Moreover, NLR was proposed to be useful in 

differentiating malignant and benign thyroid conditions 

(15, 26). Elevated NLR in patients with increased 

thyroid uptake compared to the subjects with normal 

uptake, which is a major finding in the present study, is 

in accordance with literature data. We also determined 

the correlation of NLR with CRP and ESR.  

 

Medical literature is full of data about the role of PLR 

in inflammatory conditions. Moreover, a recent study 

found increased PLR in subjects with thyroiditis 

compared to healthy individuals (25). Ozmen et al 

reported that PLR was superior to CRP in predicting 

differentiated thyroid malignancy (27). In another 

study, high PLR is believed to be an indicator of lymph 

node metastasis in subjects with papillary thyroid 

cancer (28). In contrast, a more recent study suggested 

that PLR was not associated with the stages of 

papillary thyroid cancer (29). The results of this study 

are compatible with studies that suggest higher PLR in 

patients with increased thyroid uptake compared to the 

subjects with normal uptake. In contrast Taskaldiran et 

al has found increased PLR in subjects with subacute 

thyroiditis, which is characterized with decreased 

uptake, compared to the PLR in Graves Disease, which 

is characterized with increased uptake (30). This study 

found a similarities between increased and decreased 

uptake groups which could be a result of a small 

population in the decreased uptake group. This study 

also determined the correlation of PLR with CRP and 

ESR. 

 

The PDW and PCT values of the groups in this study 

were not statistically different. However, PDW has 

been found to provide significant information about the 

diagnosis of certain conditions in literature (5). 

Moreover, PCT has been proposed as a useful 

diagnostic tool in inflammatory conditions (10).  In 

contrast to other inflammatory markers, neither PDW 

nor PCT had such high correlation with the 

differentiation of thyroid uptake groups in present 

study.  

 

Retrospective nature of the study is a limitation of our 

work due to the risk of selection bias. Relatively small 

study population is another limitation. However, to the 

best of our knowledge, this is the first study in medical 

literature that found elevated PLR and NLR in thyroid 

conditions with increased uptake.  

 

Conclusions 

We suggest that NLR and PLR could serve as 

additional diagnostic tools in differentiation of thyroid 

conditions with increased uptake from that with normal 

uptake. Therefore, primary care physicians should be 

alerted with elevated NLR and PLR in subjects with 

thyroid conditions and refer these subjects for further 

testing with uptake scintigraphy.  The role of elevated 

PLR in the population with decreased uptake should be 

more elaborated in future studies.   
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