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Clinical Significance of Blood Neutrophil-to—Lymphocyte
Ratio in Patients with Papillary Thyroid Carcinoma

Purpose: The neutrophil-to-lymphocyte ratio (NLR) is a strong predictor of poor prognosis
in patients with various types of cancer. To date, the utility of NLR for prediction of
prognosis in thyroid cancer patients has not been studied. Therefore, the aim of our study
was to determine whether NLR is associated with other prognostic factors of papillary
thyroid carcinoma and predictive of recurrence.

Methods: We conducted a retrospective review of 367 patients who underwent
thyroidectomy for papillary thyroid carcinoma from January 2005 to December 2007. We
measured the white blood cell count including neutrophil and lymphocyte within one
month preoperatively. The NLR was defined as the absolute neutrophil count divided by
absolute lymphocyte count. Logistic regression analysis was applied for comparison of NLR
with other prognostic factors, including tumor size, lymph node metastasis, multiplicity,
extrathyroidal invasion, and TNM stage. We also determined the cut-off value of NLR with
a prediction for recurrence.

Results: Median age of patients was 47 years (16~ 86 years) and the rate of papillary
thyroid microcarcinoma was 65.7% (241/367 cases). Median follow-up period was 1,841
days (506~ 3,135 days). The median value of NLR was 1.68 (0.66~6.36). NLR was not
related to any other prognostic factors of papillary thyroid carcinoma. The cut-off value of
NLR for prediction of recurrence was 1.73, where the sensitivity was 66.7% and specificity
was 69.8%.

Conclusion: Patients with NLR equal to or higher than 1.73 showed significantly higher
recurrence of papillary thyroid carcinoma. Further validation study should be conducted for
clinical use of NLR as a prognostic marker.
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Table 1. Clinopathological features of patients with papillary
thyroid carcinoma

Characteristics Number of patients (n=367)

Gender
Male 44 (12%)
Female 323 (88%)
Age (years) 472119 (16~86)
~30 27 (7.3%)
31~40 85 (23.1%)
41~50 126 (34.3%)

51~60 71 (19.3%)
61~ 58 (15.8%)
Tumor size (mm) 11.2+7.2 (1~50)

<10.0 241 (65.7%)

>10.0 126 (34.3%)
Lymph node metastasis

) 277 (75.5%)

(+) 90 (24.5%)
Multiplicity

) 254 (69.2%)

(+) 113 (30.8%)
Extrathyroidal invasion

(=) 328 (89.4%)

(+) 39 (10.6%)
Hashimoto’s thyroiditis

) 298 (81.2%)

(+) 69 (18.8%)
TNM stage

| 298 (81.2%)
Il 8 (2.2%)
1] 61 (16.6%)

White blood cell 6,257+1,565 (3,010~14,590)
Neutrophil 3,494+1244 (1,170~10,530)
Lymphocyte 2,217+657 (640~6,300)

Neutrophil-lymphocyte ratio 1.68+0.76 (0.66~6.36)

Follow-up (days) 1,841£459 (506~3,135)

Recurrence 39 (10.6%)
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Table 2. Relationship between NLR group and clinicopathologic factors of papillary thyroid carcinoma

1% quartile 2" quartile 3" quartile 4™ quartile
(NLR<1.22) (1.22<NLR<1.53)  (1.53<NLR<1.89) (NLR>1.89) P value
(n=91) (n=95) (n=87) (n=94)
Gender 0.558
Male 83 (91.2%) 81 (85.2%) 78 (89.7%) 81 (86.2%)
Female 8 (8.8%) 14 (14.8%) 9 (10.3%) 13 (13.8%)
Age (years) 0.054
~30 7 (7.7%) 5 (5.3%) 6 (6.9%) 9 (9.6%)
31~40 16 (17.5%) 25 (26.2%) 16 (18.4%) 28 (29.8%)
41~50 28 (30.8%) 39 (41.1%) 29 (33.3%) 30 (31.9%)
51~60 24 (26.4%) 13 (13.7%) 20 (23.0%) 14 (14.9%)
61~ 16 (17.6%) 13 (13.7%) 16 (18.4%) 13 (13.8%)
Tumor size (cm) 0.553
<1.0 58 (63.7%) 57 (60.0%) 45 (51.7%) 53 (56.4%)
>1.0 33 (36.3%) 38 (40.0%) 42 (49.3%) 41 (43.6%)
Lymph node metastasis 0.182
) 69 (75.8%) 79 (83.2%) 63 (72.4%) 66 (70.2%)
(+) 22 (24.2%) 16 (16.7%) 24 (27.5%) 28 (29.8%)
Multiplicity 0.563
) 58 (63.7%) 69 (72.6%) 59 (67.8%) 67 (71.3%)
(+) 33 (36.3%) 26 (27.4%) 28 (32.2%) 27 (28.7%)
Extrathyroidal invasion 0.337
) 81 (89.0%) 90 (94.7%) 76 (87.4%) 86 (91.5%)
(+) 10 (11.0%) 5 (5.3%) 11 (12.6%) 8 (8.5%)
Hashimoto’s thyroiditis 0.980
=) 74 (81.3%) 78 (82.1%) 71 (81.6%) 75 (79.8%)
(+) 17 (18.7%) 17 (19.9%) 16 (18.4%) 19 (20.2%)
TNM stage 0.109
I 70 (76.9%) 83 (87.4%) 75 (86.2%) 76 (80.9%)
Il 2 (2.2%) 2 (2.1%) 1 (1.2%) 2 (21%)
11 19 (20.9%) 10 (10.5%) 11 (12.6%) 16 (17.0%)

24 ﬂl. Table 3. Univariate cox proportional regression analysis of
relationship between recurrence and clinicopathologic
factors papillary thyroid carcinoma
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Table 4. Multivariate cox proportional regression analysis
of relationship between recurrence and clinicopathologic
factors of papillary thyroid carcinoma

Characteristics  ODDS Ratio 95% Cl P value
NLR

1% quartile 1 - -

2" quartile 1.067 0.27~4.27 0.927

3" quartile 1.792 0.51~6.36 0.367

4" quartile 5.419 1.87~15.71 0.002
LN metastasis 2.37 1.23~4.56 0.002
Tumor size 1.06 1.02~1.09 0.002

NLR = neutrophil-lymphocyte ratio; LN = lymph node.
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Fig. 1. ROC curve of NLR to predict recurrence in patients with
papillary thyroid carcinoma.

Table 5. Accuracy of NLR values

NLR Sensitivity  1-Specificity Youden method
1.71818 692 314 378
1.72477 692 .310 .381
1.72614 692 .308 .384
1.72973 692 .302 .391
1.73707 667 .299 368
1.73707 667 .302 365
1.73864 .692 .305 .368
1.75 641 .299 .387
1.75625 641 293 345
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