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[BEE€TE] "=mE iR EEBRTAEFEARAAREFD [ Abstract]  Objective: The present study was designed to
H (45 :D-201659) explore the significance of neutrophil-to-lymphocyte ratio
[@iREE]  “ 25484, E-mail ; jiminfei2015@ 163. com (NLR) combined with systemic immune-inflammation index
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(SIT) in differentiating benign and malignant thyroid nodules and its association with clinicopathological features of patients
with thyroid nodules, so as to provide experience for clinical diagnosis and treatment. Methods: Clinicopathological data of
323 patients with thyroid nodules treated in the Department of Head and Neck Surgery in Yunnan Cancer Hospital from May
2018 to July 2018 and physical examination data of 259 healthy subjects were collected retrospectively according to inclusion
and exclusion criteria. In order to avoid inaccurate results caused by the difference in sample size, 122 patients with thyroid
papillary carcinoma (the malignant group), 122 patients with nodular goiter (the benign group) and 122 patients with nor-
mal physical examination results (the normal group) were included in this study. Differences among groups were compared.
In addition, receiver operating characteristic (ROC) curve was plotted to calculate the optimal cutoff value of preoperative
NLR + SII for differential diagnosis. Moreover, the relationship between clinicopathological features of patients with thyroid
nodules in different NLR + SII groups was analyzed. Results: There were significant differences between the benign group
and malignant group in age, white blood cells, lymphocytes, monocytes and neutrophils, NLR, SII, platelet-to-neutrophil
ratio (PLR) , lymphocyte to monocyte ratio (LMR) , thyroglobulin (Tg) , thyroglobulin antibodies ( TG-Ab) , primary tumor
size and the distance from nodule to thyroid capsule (P <0.05). The area under the curve of NLR + SIT was 0.792 (95%
Cl. 0.736 —0.848). The optimal cutoff value of NLR + SII for the differential diagnosis of benign and malignant nodules was
0.375, with sensitivity of 89.34% , specificity of 58.20% , positive predictive value of 68.1% , negative predicative value
of 84.5% , positive likelihood ratio of 2. 14 and negative likelihood ratio of 0. 18. Additionally, the benign/malignant ratio,
age, size of primary cancer, the distance from nodule to thyroid capsule and Tg-Ab were significantly different between the
high preoperative NLR + SIT group and the low preoperative NLR + SII group (P <0.05). Conclusion: High preoperative
NLR + SII exerts a certain value in the differential diagnosis for patients with thyroid nodules. In addition, it can also assist
to timely and early establish a relatively accurate risk assessment and an individualized follow-up plan for patients with thyroid
nodules and healthy people, thereby achieving early diagnosis and treatment of the disease.
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Table 1. Differences in Peripheral Blood Indicators between the Normal Group and the Malignant Group

Variable Normal group (n =122) Malignant group (n =122) Statistics P
Gender (male/female) 61/61 25/97 23.272 <0.001*
Age (year) 42.98 +15.00 44.30 £9.34 0.825 0.410°
White blood cell (10°/1) 5.70 (6.56 -5.03) 6.68 (7.75-5.43) -4.585 <0.001°¢
Lymphocyte (10°/1.) 2.63 +0.58 1.88 + 0.55 -10.318 <0.001"
Monocyte (10°/L) 0.33 +0.10 0.33 £0.14 0. 005 0.996"
Neutrophil (10°/L) 2.62 (3.07 -2.27) 4.20 (5.15-3.39) -10.959 <0.001°¢
Red blood cell (10'/1.) 4.99 £0.49 5.03 = 0.56 0.551 0.582"
Blood platelet (10°/1) 230.23 +53.47 261.68 = 73.26 11.753 <0.001"
Sl 230.48 (280.38 -191.35) 548.71 (751.81 -426.36) -13.103 <0.001°¢
NLR 1.05 (1.13-0.91) 2.18 (2.70-1.89) -13.306 <0.001°
PLR 84.66 (112.23 -73.03) 133.54 (170.81 -108.40) -9.331 <0.001°
LMR 8.33 (9.83-6.85) 5.88 (7.42-4.50) -7.326 <0.001°¢
TSH (mlU/L) 2.82(3.94-1.79) 2.90 (4.30-1.70) -0.653 0.514¢
Tg (ng/mL) 10.49 (16.74 -6.28) 12.18 (30.14 -2.56) -0.104 0.917¢
Tg-Ab (1IU/mL) 10.00 (10.00 -10.00) 17.49 (58.78 -14.07) -10.150 <0.001°¢
TPO-Ab (IU/mL) 2.00 (2.00-2.00) 14.72 (27.69 -10.89) -13.017 <0.001°¢
FT3 (pmol/L) 5.66 (6.06-5.41) 5.04 (5.34-4.73) -8.952 <0.001°¢
FT4 (pmol/L) 15.27 (16.67 -14.17) 15.32 (16.60 - 13.95) -0.065 0.948°¢
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@ Chi-square test; ” Studen’s ¢ test; ¢ Rank sum test.

SII: Systemic immune-inflammation index; NLR; Neutrophil-to-lymphocyte ratio; PLR; Platelet-to-neutrophil ratio; LMR : Lymphocyte-to-monocyte rati-

o3 TSH: Thyroid stimulating hormone ; Tg: Thyroglobulin; Tg-Ab: Thyroglobulin antibodies; TPO-Ab: Thyroid peroxidase antibodies; FT3: Free triiodo-

thyronine; FT4 . Free thyroxine.

SII = absolute platelet count x absolute neutrophil count/absolute lymphocyte count; NLR = absolute neutrophil count/absolute lymphocyte count; PLR =

absolute platelet count/absolute neutrophil count; LMR = absolute neutrophil count/absolute monocyte count.
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Table 2. Clinicopathological Features in Patients with Benign and Malignant Thyroid Disease

Variable Benign group (n =122) Malignant group (n =122)  Statistics P
Age (year) 49.66 +10.76 44.30 £9.34 4.156 <0.001"
Gender (male/female) 23/99 25/97 0.104 0.747¢
Size of primary cancer (cm) 59.159 <0.001*

< =1 34 94

>1 88 28
Pole 0.675 0.714*

Upside 39 43

Middle 38 40

Lower 45 39
Nodule close to the thyroid capsule (yes/no) 5/117 21/101 11.020 0.001*
White blood cell (10°/L) 6.00 (7.01 -5.16) 6.68 (7.75-5.43) -2.975 0.003°
Lymphocyte (10°/L) 2.13 £0.53 1.88 £0.55 3.644 <0.001"
Monocyte (10°/L) 0.28 20. 11 0.33 +0. 14 -3.172 0.002"
Neutrophil (10°/L) 3.36 (4.26 - 2.80) 4.20 (5.15-3.39) -5.097 <0.001°¢
Red blood cell (10'2/L) 4.93 +0.45 5.03 £0.56 -1.542 0. 124"
Blood platelet (10°/L) 247.23 +£66.30 248.57 £72.95 -0.150 0.881"
SII 391.30 (515.99 -288.38) 548.71 (751.81 —426.36) -6.603 <0.001°¢
NLR 1.63 (2.03-1.38) 2.18 (2.70 -1.89) -7.757 <0.001°¢
PLR 119.07 (146.37 -92.99) 133.54 (170.81 -108.40) -3.537 <0.001°
LMR 7.90 (9.73-5.90) 5.88 (7.42-4.50) -5.749 <0.001°¢
TSH (mlU/L) 2.52 (3.71-1.41) 2.90 (4.30-1.70) -1.745 0.081°
Tg (ng/mlL) 19.97 (43.94 -7.76) 12.18 (30.14 -2.56) -2.571 0.010°
Tg-Ab (IU/mL) 13.62 (18.28 -10.31) 17.49 (58.78 -14.07) -5.294 <0.001°¢
TPO-Ab (IU/mL) 14.23 (20.72 -10.89) 14.72 (27.69 -10.89) -1.090 0.276°
FT3 (pmol/L) 5.09 (5.40 -4.68) 5.04 (5.34-4.73) -0.335 0.738¢
FT4 ( pmol/L) 15.62 (16.85-14.63) 15.32 (16.60 -13.95) -1.280 0.201°

@ Chi-square test; * Studen’s ¢ test; ¢ Rank sum test.

Abbreviations as indicated in Table 1.
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Figure 1. ROC Curve Showing NLR, SlI, PLR, LMR and NLR + Sl for the Diagnosis of Benign and Malignant Thyroid

08

ROC: Receiver operating characteristic; other abbreviations as indicated in Table 1.

%3 NLR.SII,PLR.LMRNLR +Sll i gh £k AUC (&
Table 3. AUC Values of NLR, SlI, PLR, LMR and NLR +SlI

~7] Curve of thesource

—NLR
PLR
LMR
—Si
NLR + Sh
Line of Reference

Variable AUC 95% CI P Standard error
NLR 0.787 0.730 -0.843 <0.001 0.029
Sl 0.748 0.687 -0.808 <0.001 0.031
PLR 0.633 0.564 -0.703 <0.001 0.035
LMR 0.286 0.221 -0.351 <0.001 0.033
NLR + SII 0.792 0.736 —-0.848 <0.001 0.029

AUC: Area under the curve; other abbreviations as indicated in Table 1.

&4 A[E NLR +SlI cut-off (B4 512 W KPR Z5 5 B E
Table 4. Validity of Different NLR + Sl Cut-off Values in the Differential Diagnosis of Thyroid Nodules

Sensitivity

Specificity

Youden

+PV

-PV

Cut-off value (%) (%) index (%) (%) +LR -LR
Cut—'oﬁ value when the Youden index was 39 34 5320 0.475 63. 1 845 2 14 0.18
maximum (0. 375)

) R o
Cut-off value when the sensitivity was 90% 90 56.56 0.467 67.5 g5 2 208 0.17
(0.363)

—off ve ] o ¥ i raQ (%)
Cut-off value when the specificity was 90% 3443 9 0.246 778 579 350 0.73

(0.713)

+ PV Positive predictive value; — PV Negative predictive value; + LR Positive likelihood ratio; — LR

as indicated in Table 1.

: Negative likelihood ratio; other abbreviations
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Table 5. Pathological Characteristics of Patients with Thyroid Nodules in Different Groups

Variable Low NLR + SII group High NLR + SII group Statistics P
(n=84) (n=160)
Severity ( benign/malignant) 71/13 51/109 61.073 <0.001*
Gender ( male/female) 14/70 34/126 0.732 0.392*
Age (year) 5.753 0.016*
<55 60 135
=55 24 25
Size of primary cancer (cm) 26.530 <0.001*
<1 27 98
1-<2 11 26
=2 46 36
Pole 0.426 0.808"
Upside 28 54
Middle 25 53
Lower 31 53
Nodule close to the thyroid capsule (yes/no) 4/80 22/138 4.674 0.031°
With Hashimoto thyroiditis (yes/no) 1/83 10/150 - 0.103¢
Tg-Ab (IU/ml) 30.57 112.74 -3.651 <0.001¢
TPO-Ab (1U/ml) 31.50 47.08 -1.129 0.259¢

* Chi-square test; " Studen’ s ¢ test; © Fisher’s exact test; ¢ Rank sum test.

Abbreviations as indicated in Table 1.
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