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ABSTRACT 
Background

Thyroid cancer is associated with local and systemic inflammatory activities. Many 
systemic inflammatory markers including the neutrophil-to-lymphocyte ratio 
(NLR) and platelet-to-lymphocyte ratio (PLR) had shown credible and independent 
prognostic biomarkers in different malignant conditions. These markers are easy to 
reproduce, measure and inexpensive also. So, the preoperative evaluation of NLR 
and PLR is helpful in evaluating tumor growth and prognosis of papillary carcinoma 
of thyroid.

Objective

To evaluate the association of pre-operative NLR and PLR with clinic-pathological 
characteristic in papillary carcinoma of thyroid.

Method 

This was a retrospective study performed in thirty one patients with the diagnosis 
of papillary carcinoma of thyroid. Preoperative NLR and PLR values were correlated 
with the clinical parameters like age, gender, lymph node metastasis, tumor size and 
pathological features (e.g., multifocality, bilaterality, extrathyroidal spread).

Result

There were thirty one patients, amongst which 13 were male and 18 were female. 
Similarly, the age distribution ranges from 27-68 years. The value of NLR was 
2.37±1.09, and the value of PLR was 96.69±49.53.The increase in NLR was associated 
with increase in tumor size with statistically significant results. Similarly, increase in 
PLR was associated with increase in tumor size and multifocality with statistically 
significant results.

Conclusion

Increase NLR and PLR is associated with lymph node metastasis, extra thyroidal    
extension, multifocality of tumor and also bilaterality, so the risk can be stratified 
beforehand with measurement of NLR and PLR.
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INTRODUCTION
Thyroid cancer, the most common endocrine tumor, 
is associated with local and systemic inflammatory 
activities. Many systemic inflammatory markers including 
the neutrophil-to-lymphocyte ratio (NLR) and platelet-
to-lymphocyte ratio (PLR), had shown credible and  
independent prognostic biomarkers in lung, ovarian, gastric, 
hepatocellular, colorectal, esophageal, and pancreatic 
cancers.1-6 These markers are easy to reproduce, measure 
and inexpensive also. So, the preoperative evaluation of 
NLR and PLR is helpful in evaluating tumor growth and 
prognosis of papillary carcinoma of thyroid.

Recently different studies have shown that the tumor 
microenvironment and systemic inflammatory response 
play important roles in many human cancers, with potential 
mechanisms involved in promotion of tumor cell growth, 
angiogenesis, invasion, and metastasis.7,8

There are limited studies in literature and in context of 
Nepal, this kind of study has not been done yet. The aim 
of our study is to find the association between NLR and 
PLR with clinic-pathological characteristics in papillary 
carcinoma of thyroid.

METHODS
This was a retrospective study performed in department 
of otorhinolaryngology and head and neck surgery,  
Dhulikhel Hospital, Kathmandu University Hospital. Total 
of thirty one patients with papillary carcinoma of thyroid 
diagnosed by histopathology results after thyroid surgery 
between April 2015 and October 2018 were enrolled in 
this study. The study was approved by institutional review 
committee. The clinical parameters of age, gender, blood 
indices (NLR and PLR), lymph node metastasis, tumor size 
and pathological features (e.g., multifocality, bilaterality, 
extrathyroidal spread) were collected. The tumor size was 
reported as the largest lesion dimension measured during 
a histopathological examination. The data which were 
devoid of any above mentioned information were excluded 
from the study.

The preoperative NLR was calculated by dividing the 
absolute neutrophil count (ANC) by the absolute 
lymphocyte count (ALC). Similarly, PLR was calculated 
by dividing the absolute platelet count (APC) by the ALC 
during the study. The automatic analyzer of coulter counter 
D5 supreme machine (Avoltor company, India) was used 
for blood count analysis in our institution. We divided the 
cohort into two groups: high NLR and PLR group, and low 
NLR and PLR group. Since there was not any exact cut off 
value in literature to mention the high or low NLR and 
PLR, so we had made the cut off point as 2.37 for NLR and 
96.69 for PLR for both gender by analyzing the mean. The 
clinicopathological variables, which were stratified by the 
NLR and PLR were analyzed.

For statistical analysis, the cross tabulation with Chi-
square and Fisher’s exact test (2- tailed) if necessary was 
used to compare categorical variables and linear by linear 
association. The p value of < 0.05 was taken as significant.

RESULTS
There were total thirty one patients with male 13 and 
female 18. Similarly, the age distribution ranged from 27-
68 years. The value of NLR was 2.37 ± 1.09, and the value 
of PLR was 96.69 ± 49.53.

As shown in table 1, increased in NLR is associated with 
increase in tumor size with statistically significant results. 
Likewise, lymph node metastasis, multifocality, extra 
thyroidal extension and bilaterality is more in increased NLR 
but statistically not significant. Similarly, increased in PLR is 
associated with increased in tumor size and multifocality 
mainly with statistically significant results.

Also, lymph node metastasis and extra thyroidal extension 
is more in increased PLR but statistically not significant.

DISCUSSION
Our study is one of the first to analyze the preoperative 
NLR and PLR as predictive marker in clinic-pathological 
characteristic in papillary carcinoma of thyroid in Nepali 
population.

The exact mechanism of association between high NLR 
with poor cancer prognosis remains unclear, however, 
the hypothesis is that NLR mainly reflect the systemic 
inflammatory process and immunity status of a patient. 
So, an increase in NLR shows higher anti-inflammatory 
activity and cause increase circulating cytokines, including 
interleukin-17 (IL-17), interleukin-1 receptor a (IL-1R a), IL-
6, IL-7, IL-8, IL-12 and monocyte chemotactic protein-1.9,10 
Hence, these inflammatory cytokines leads to a tumor 
microenvironment causing promotion of tumor invasion.9-11

Apart from this, neutrophils also cause vascular 
endothelial growth factor (VEGF) generation and inhibit 
the secretion of tumor necrosis factor-a (TNF-a) which 
has been hypothesized to play an important role in tumor 
proliferation and angiogenesis.12,13 Thus, an increase in 
neutrophil level is responsible for advanced tumor stage.

Similarly, lymphocytes causes tumor shrinkage by inducing 
natural killer lymphocytes and stimulate giant cells in 
tumors to release cytokines, including interferons and 
TNF-a. Hence, decrease in lymphocyte number may lead 
to decrease antitumor activity.14,15 So, imbalance in NLR 
leads to rapid and uncontrolled growth, and may lead to 
metastasis of tumor.9

In our study, we found that the preoperative increase in 
NLR is related with large tumor size which is statistically 
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significant. Also, the lymph node metastasis, multifocality, 
bilaterality and extra thyroidal extension is more in patients 
with increase NLR but it was statistically not significant. 
The summary of comparative association among different 
studies in literature and our study is as shown in table 2. 

There is also meta-analysis performed over 40,000 patients 
with variety of solid tumors which showed that increase 
NLR was associated with unfavorable outcome.12

Table 2. Different studies in the literatures showing association of NLR with clinicopathological characteristics of PTC.

Variables Association not found with clinicopathological characteristics Association found with clinicopathological 
characteristics

Age Liu et al.16 
Kim et al.18 
Gong et al.20 
Manatakis et al.22

Our study

Liu et al.17 (lower NLR in patients < 45 years)
Lang et al.19 (lower NLR in patients < 45 years)
Kim et al.21 (lower NLR in patients ≥ 45 years)

Gender Liu et al.16, Liu et al.17, Kim et al.18,
Lang et al.19, Gong et al.20, Manatakis et al.22

Our study

-

Lymph node metastasis Liu et al.16, Liu et al.17, Kim et al.18,
Lang et al.19, Kim et al.21, 
Our study

Gong et al.20,
Manatakis et al.22

Multifocality Liu et al.16, Kim et al.18, Lang et al.19,
Kim et al.21, 
Our study

Gong et al.20,
Manatakis et al.22

Tumor size Liu et al.17, Cho et al.23,
Kim et al.21, Manatakis et al.22

Liu et al.16, Kim et al.18,
Lang et al.19, Gong et al.20, 
Our study

Extra thyroidal extension Liu et al.16 , Liu et al.17, Kim et al.18, 
Lang et al.19, Kim et al.21, 
Our study

Manatakis et al.22

Table 1. Showing the patient characteristics according to pre-operative neutrophil to lymphocyte ratio and platelet to lymphocyte 
ratio.

Variables Number (n =31) NLR < 2.37 NLR  ≥ 2.37 P Value PLR < 96.69 PLR ≥ 96.69 P Value

Age

< 45 years 26 13 13 0.58 14 12 0.570

≥ 45 years 5 0 5 2 3

Gender

Male 13 5 8 1.00 4 9 0.048

Female 18 8 10 12 6

Lymph node metastasis

Present 19 6 13 0.262 8 11 0.183

Absent 12 7 5 8 4

Multifocality

Present 14 4 10 0.275 4 10 0.02

Absent 17 9 8 12 5

Tumor size (cm) 4.1±1.59 3.68±0.44 4.69±0.34 0.01 3.05±1.01 4.19±0.98 0.009

Extra thyroidal extension

Present 8 2 6 0.412 2 6 0.08

Absent 23 11 12 14 9

Bilaterality

Present 12 5 7 1.00 6 6 0.88

Absent 19 8 11 10 9

The PLR is a novel and important inflammatory index 
because it has been used as a prognostic marker in different 
types of cancers eg; gastric, ovarian, colorectal, pancreatic 

cancer and cholangiocarcinoma.23,24 It has been reported 
to be biochemically involved in the progression of tumor 
invasion.
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Recent studies have shown the use of the PLR in a diagnostic 
approach to malignancy and inflammatory events.25 
The core mechanism about the association between an 
increase PLR and the biological behavior of cancer cells 
remain unclear. One hypothesis is that megakaryocyte 
mediated thrombocytosis may result from the release of 
proinflammatory mediators like IL-1, IL-2, and IL-6.26

Different studies suggest that platelets support the growth 
via angiogenesis and also have an obvious association with 
tumor metastasis via invasion of immune system.27-29 Apart 
from this, platelet also hamper the lysis of tumor cells by 
NK cells.30 Likewise, decrease circulating lymphocytes have 
been observed as a biomarker for poor survival in various 
cancer because lymphocytes has important role in cell 
mediated immunity and T cell demolition.31,32

Similarly, preoperative increase PLR in our study is 
associated with large size of tumor and multifocality 
which is statistically significant. It is also associated with 
extrathyroidal extension and lymph node metastasis but 
statistically not significant.

Study performed by Kim showed that the increase 
preoperative PLR may be a significant predictor of lateral 
lymph node involvement in patients with papillary 

carcinoma of thyroid, which differ from our study though 
in our study increase PLR was associated with lymph node 
metastasis and extrathyroidal extension of tumor but it was 
statistically not significant.28 Similarly, the study performed 
by Ari et al. showed that the PLR ratio was significantly 
high in papillary carcinoma but they had not studied the 
different prognostic variables like we did.34 

The main limitations of our study is the selection bias as 
it is retrospective study. The sample size is also low and 
we have not evaluated the C-reactive protein level during 
routine preoperative evaluation as the value of neutrophils 
and lymphocytes may be affected by inflammation, 
infections, medications and other non-cancerous causes. 
So, we recommend that there should be prospective and 
large sample size study in multi-institutional level for more 
accurate results.

CONCLUSION
Since increase NLR and PLR is associated with lymph 
node metastasis, extra thyroidal extension, multifocality 
of tumor and also bilaterality, so the risk can be stratified 
beforehand with measurement of NLR and PLR.

REFERENCES
1. Unal D, Eroglu C, Kurtul N, Oguz A, Tasdemir A. Are neutrophil/

lymphocyte and platelet/lymphocyte rates in patients with non-small 
cell lung cancer associated with treatment response and prognosis? 
Asian Pac J Cancer Prev. 2013;14(9):5237-42.

2. Jin H, Zhang G, Liu X, Liu X, Chen C, Yu H, et al. Blood neutrophil 
lymphocyte ratio predicts survival for stages III-IV gastric cancer 
treated with neoadjuvant chemotherapy. World J Surg Oncol. 
2013;11:112.

3. Bhatti I, Peacock O, Lloyd G, Larvin M, Hall RI. Preoperative 
hematologic markers as independent predictors of prognosis in 
resected pancreatic ductal adenocarcinoma: neutrophil-lymphocyte 
versus platelet-lymphocyte ratio. Am J Surg. 2010;200(2):197-203.

4. He W, Yin C, Guo G, Jiang C, Wang F, Qiu H, et al. Initial neutrophil 
lymphocyte ratio is superior to platelet lymphocyte ratio as an 
adverse prognostic and predictive factor in metastatic colorectal 
cancer. Med Oncol. 2013;30(1):439.

5. Mano Y, Shirabe K, Yamashita Y, Harimoto N, Tsujita E, Takeishi K, et al. 
Preoperative neutrophil-to-lymphocyte ratio is a predictor of survival 
after hepatectomy for hepatocellular carcinoma: a retrospective 
analysis. Ann Surg. 2013;258(2):301-5.

6. Noh H, Eomm M, Han A. Usefulness of pretreatment neutrophil to 
lymphocyte ratio in predicting disease-specific survival in breast 
cancer patients. J Breast Cancer. 2013;16(1):55-9.

7. Wang DS, Ren C, Qiu MZ, Luo HY, Wanz ZQ, Zhang DS, et al. Comparison 
of the prognostic value of various preoperative inflammation-
based factors in patients with stage III gastric cancer. Tumour Biol 
2012;33:749-56.

8. Roxburgh CS, McMillan DC. Role of systemic inflammatory response 
in predicting survival in patients with primary operable cancer. Future 
Oncol (London, England). 2010;6:149-63.

9. Kantola T, Klintrup K, Vayrynen JP, Vornanen J, Bloigu R, Karhu T, et 
al. Stage-dependent alterations of the serum cytokine pattern in 
colorectal carcinoma. Br J Cancer. 2012;107(10):1729-36.

10. Guthrie GJ, Charles KA, Roxburgh CS, Horgan PG, McMillan DC, 
Clarke SJ. The systemic inflammation-based neutrophil-lymphocyte 
ratio: experience in patients with cancer. Crit Rev Oncol Hematol. 
2013;88(1):218-30.

11. Motomura T, Shirabe K, Mano Y, Muto J, Toshima T, Umemoto 
Y, Fu, et al. Neutrophil-lymphocyte ratio reflects hepatocellular 
carcinoma recurrence after liver transplantation via inflammatory 
microenvironment. J Hepatol. 2013;58(1):58-64.

12. Templeton AJ, McNamara MG, Seruga B, Vera-Badillo FE, Aneja P, 
Ocana A, et al. Prognostic role of neutrophil-to-lymphocyte ratio in 
solid tumors: a systematic review and meta-analysis. J Natl Cancer 
Inst. 2014;106(6): u124.

13. Tecchio C, Cassatella MA. Neutrophil-derived cytokines involved in 
physiological and pathological angiogenesis. Chem Immunol Allergy. 
2014;99:123-37.

14. Avci N, Deligonul A, Tolunay S, Cubukcu E, Fatih Olmez O, 
Altmisdortoglu O, et al. Prognostic impact of tumor lymphocytic 
infiltrates in patients with breast cancer undergoing neoadjuvant 
chemotherapy. J Buon. 2015;20(4):994-1000.

15. Song MK, Chung JS, Seol YM, Kim SG, Shin HJ, Choi YJ, et al. Influence 
of low absolute lymphocyte count of patients with nongerminal 
center type diffuse large B-cell lymphoma with R-CHOP therapy. Ann 
Oncol. 2010; 21(1):140-4.

16. Liu CL, Lee JJ, Liu TP, Chang YC, Hsu YC, Cheng SP. Blood neutrophil-
to-lymphocyte ratio correlates with tumor size in patients with 
differentiated thyroid cancer. J Surg Oncol. 2013 ;107(5):493-7. 

17. Liu J, Du J, Fan J, Liu K, Zhang B, Wang S, et al. The Neutrophil-to-
Lymphocyte Ratio Correlates with Age in Patients with Papillary Thyroid 
Carcinoma. ORL J Otorhinolaryngol Relat Spec. 2015;77(2):109-16. 

18. Kim JY, Park T, Jeong SH, Jeong CY, Ju YT, Lee YJ, et al. Prognostic 
importance of baseline neutrophil to lymphocyte ratio in patients 
with advanced papillary thyroid carcinomas. Endocrine. 2014 
Aug;46(3):526-31.

Original Article



KATHMANDU UNIVERSITY MEDICAL JOURNAL

Page 229

19. Lang BH, Ng CP, Au KB, Wong KP, Wong KK, Wan KY. Does preoperative 
neutrophil lymphocyte ratio predict risk of recurrence and occult 
central nodal metastasis in papillary thyroid carcinoma? World J Surg. 
2014 Oct;38(10):2605-12.

20. Gong W, Yang S, Yang X, Guo F. Blood preoperative neutrophil-to-
lymphocyte ratio is correlated with TNM stage in patients with 
papillary thyroid cancer. Clinics (Sao Paulo). 2016;71(6):311-4. 

21. Kim SM, Kim EH, Kim BH, Kim JH, Park SB, Nam YJ, et al. Association of 
the preoperative neutrophil-to-lymphocyte count ratio and platelet-
to-lymphocyte count ratio with clinicopathological characteristics 
in patients with papillary thyroid cancer. Endocrinol Metab (Seoul). 
2015;30(4):494-501. 

22. Manatakis  DK, Tseleni-Balafouta S, Balalis D. Soulou VN, Korkolis DP, 
Sakorafas GH, et al. Association of baseline neutrophil-to-lymphocyte 
ratio with clinicopathological characteristics of papillary thyroid 
carcinoma. Int J Endocrinol. 2017; 2017: 8471235.

23. Cho J, Park M, Ryu Y, Yoon J. The neutrophil to lymphocyte ratio 
can discriminate anaplastic thyroid cancer against poorly or well 
differentiated cancer. ASTR. 2015; 88(4):187-92.

24. Ulutas, KT, Sarici, IS, Arpaci, A. Comparison of platelet distribution 
width and CA19-9 in resectable pancreas cancer. Med Arch. 2018; 72: 
210-13.

25. Zou ZY, Liu  HL, Ning N. Clinical significance of pre-operative neutrophil 
lymphocyte ratio and platelet lymphocyte ratio as prognostic factors 
for patients with colorectal cancer. Oncol Lett. 2016; 11: 2241-48.

26. Mehmet BC, Songul C. Correlation Between Clot Load Burden with 
Neutrophil-Lymphocyte and Platelet-Lymphocyte Ratios in Patients 
with Acute Pulmonary Embolism. Ulutas Med J. 2017; 3(1): 13-9.

27. Klinger MH, Jelkmann W. Role of blood platelets in infection and 
inflammation. J Interferon Cytokine Res. 2002;22:913-22.

28. Kim PY. Platelets: connecting clotting and lysis. Blood. 2015;125:2459.

29. Jain S, Harris J, Ware J. Platelets: linking hemostasis and cancer. 
Arterioscler Thromb Vasc Biol. 2010;30:2362-7.

30. Garraud O, Cognasse F. Are platelets cells? And if yes, are they 
immune cells? Front Immunol. 2015;6:70.

31. Nieswandt B, Hafner M, Echtenacher B, Mannel DN. Lysis of tumor 
cells by natural killer cells in mice is impeded by platelets. Cancer Res. 
1999;59:1295-300.

32. Mehrazin R, Uzzo RG, Kutikov A, Ruth K, Tomaszewski JJ, Dulaimi E, 
et al. Lymphopenia is an independent predictor of inferior outcome 
in papillary renal cell carcinoma. Urol Oncol. 2015;33:388e319-325.

33. Wu ES, Oduyebo T, Cobb LP, Cholakian D, Kong X, Fader AN, et al. 
Lymphopenia and its association with survival in patients with locally 
advanced cervical cancer. Gynecol Oncol. 2016;140:76-82.

34. Ari A, Gunver F. Comparison of neutrophil-lymphocyte ratio and 
platelet-lymphocyte ratio in patients with thyroiditis and papillary 
tumors. J Int Med Res. 2019;47(5):2077-2083.


