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ABSTRACT

Background: The trend of prophylactic neck dissection for clinically nodal-negative papillary
thyroid carcinoma (PTC) is still a subject of controversy. Despite the risk of higher
morbidities, a more selective approach based on risk factors has been proposed. Systemic
inflammation highlights the potential of preoperative neutrophil-to-lymphocyte ratio (NLR) as
a convenient biomarker in predicting nodal metastasis. This review aims to evaluate the
potential of preoperative NLR in predicting occult nodal metastasis in PTC.

Methods: We conducted a systematic literature search across PubMed, ProQuest, Scopus,
and Cochrane Library. The protocol of this systematic review had been registered in the
International Prospective Register of Systematic Reviews (PROSPERQ) with registration
number CRD42024516033.

Results: Eight cohort articles involving 3,434 patients across nations were included. All
articles demonstrated an association between higher NLR and nodal metastasis. Four of these
studies exhibited significant associations (p<0.05), potentially explained by NLR cut-off values
falling between 2 and 2.1.

Conclusion: NLR might serve as an excellent biomarker to predict occult nodal metastasis in
patients with PTC. Moreover, this study could be a basis of utilizihng NLR as an accessible,
low-cost adjunct to refine preoperative risk stratification and to help prioritize intensified nodal
evaluation in cNO PTC.

Keywords: Neutrophil to lymphocyte ratio, nodal metastasis, papillary thyroid carcinoma

INTRODUCTION
Despite the generally favorable prognosis of Papillary Thyroid Carcinoma

(PTC), with over 90% achieving a 10 year survival rate, locoregional recurrence
remains an usual occurrence (1). Preoperative ultrasonography (USG) has
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limited effectiveness in identifying nodal metastasis,
prompting some surgeons to advocate for routine pro-
phylactic neck dissection during total thyroidectomy (2).
Nonetheless, the trend of prophylactic neck dissection
for cNO papillary thyroid carcinoma (PTC) remains con-
tentious. Despite the risk of higher morbidities, a selec-
tive approach considering risk factors for nodal metas-
tasis has been proposed (3). Systemic inflammation is
frequently observed in thyroid carcinoma
progression (2,4). The tumor microenvironment,
particularly the inflammatory response, plays a critical
role in various malignancies by facilitating tumor cell
proliferation, survival, angiogenesis, invasion, and
metastasis (4). Consequently, the serum neutrophil-to-
lymphocyte ratio (NLR) serves as an indicator of the
dynamic interplay between antitumor immune activity
and pro-tumor inflammatory processes. As an easily
accessible inflammatory biomarker derived from
routine blood tests, NLR has been widely studied for its
prognostic value. For instance, Xu et al. demonstrated
that an elevated NLR is an independent predictor of
metastasis in patients with thyroid cancer (odds ratio =
5.918, 95% confidence interval: 1.147-30.541; p =
0.034), as determined through multivariate logistic
regression analysis (5). Similarly, Manatakis et al.
reported a significantly higher incidence of lymph node
metastasis in patients with papillary thyroid carcinoma
(PTC) when NLR exceeded 2.17 compared to those with
an NLR below this threshold (p=0.03) (6). Preoperative
neutrophile to lymphocyte ratio (NLR) might be predic-
tive for nodal metastasis. However, its use is still limited
and controversial. Moreover, wide variations in
proposed cutoff values exacerbate this ongoing
debate. Therefore, our study seeks to assess the
predictive value of preoperative NLR for occult nodal
metastasis in thyroid cancers.

MATERIALS AND METHODS

This study adheres to the guidelines stated in the
Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses (PRISMA) (7). This systematic review
protoco has been registered in the International
Prospective Register of Systematic Reviews (PROSPERO)
with registration number CRD42024516033. As a
systematic review, ethical approval or patient consent
was not deemed necessary.

Inclusion and Exclusion Criteria

The inclusion and exclusion criteria for this study
were as follows: all published RCT, cohort, cross-
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sectional, case-control, and case series that documented
the utilization of NLR to predict nodal metastasis of
Papillary Thyroid Carcinoma patients were included.
Duplicate studies, incomplete data, review articles,
technical reports, editorials, commentaries, and letters
were all excluded. In cases where multiple publications
covered the same study or aspects of a study, data from
a single study were used to avoid repetition. Articles not
in English or Bahasa Indonesia were also excluded from
the study.

Search Strategy

To identify relevant articles, a systematic literature
search was conducted in electronic databases,
including PubMed, ProQuest, Scopus, and Cochrane
Library. Articles published from 2014 until the current
year were considered, and proper English-language
keywords combined with Boolean logical operators
were used to search. No limitations were set on the
search. The identified studies were recorded in
Microsoft Excel 2020 along with their relevant details.

Data Extraction and Study Appraisal

The authors conducted independent data extrac-
tion for this study. The following information was
extracted from the included studies: duration of the
study, country of study, study design, duration of
follow-up, number of subjects, sex, age, primary diag-
nosis, treatment received, neutrophil-lymphocyte
ratio, nodal metastases, and any other relevant out-
comes. The level of evidence of each article was
decided based on the criteria outlined by the Oxford
Centre for Evidence-Based Medicine (8).

To appraise each study, the proper tool for each
study design was used. The Newcastle Ottawa Scale
was used for cohort studies, examining studies from its
selection of cohorts, comparability of cohorts, and
validity of outcomes (9).

RESULTS
Search Selection and Characteristics

In this study, a literature search was conducted
using the keyword “(neutrophil to lymphocyte ratio OR
neutrophil-to-lymphocyte ratio OR neutrophil lympho-
cyte ratio OR NLR) AND (papillary thyroid carcinoma OR
papillary thyroid cancer)”. 2144 records were identified
from the databases, as shown in fig. 1, and the number
of hits acquired using the respective keywords used on
each database is presented in table 1. After removing
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Figure 1 - PRISMA flow diagram of the
literature search

NLR Predicts Thyroid Nodal Metastasis
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23 duplicate studies and excluding 2109 studies that
did not meet the inclusion criteria, 8 articles were
downloaded and read. After further assessment, 6
retrospective cohort studies were included in the study
as 2 articles didn’t report the relevant outcomes.
Detailed characteristics of each study are described in
table 2 and table 3.

A total of 3,434 patients from 8 retrospective
cohorts were included. Most included studies were
conducted in Asia and two others (Manatakis et al and
Cevlan et al) were conducted in Europe. The population

Table 1 - Number of hits of each database.

Database Hits

PubMed . . L }
ProQuest B B 2022 (Scholarly Journal)
Scopus - . . 0

Cochrane 1
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across studies were mostly female, ranging from 20 - to
68-year-old. All studies revealed a connection between
higher NLR values and nodal metastasis progression.
However, only four of these studies showed significant
associations (p<0.05) which can be attributed to NLR
cut-off values falling between 2 and 2.1. Despite this,
one study conducted by Shrestha, et al, which used
2.37 as the NLR cut-off, failed to produce a significant
association (p = 0.262). Three studies (Lang et al, Gong
et al, and Ceylan et al) reported that higher NLR value
was significantly correlated with larger tumor size,
which may explain the corelation of node metastasis.
Further details can be found in table 2.

Critical Appraisal

The eligible studies were subjected to a process of
critical appraisal based on their respective study designs.
Given that all of the studies were retrospective cohort
studies, we employed The Newcastle Ottawa Scale to

S63



Kevin Varian Marcevianto et al

"SISeISeISaW apou
ydwiA| pue ‘Ayjeaoyynw ‘uoiseaul ajnsded ploJAy} ‘abe pue YN UBMIBQ puNO) SeM UOIB|21I09 Juedlyiubis oy
(29z0=4d)

RleIare|iq ‘uoisusIxa

1N0YYM 8SOU} 0} paledwod Siselselawl [epou yum sjusijed ul Jaybiy Apueaiyiubis-uou sem anjea YN J8ybiH e 1€ [epI0JAYI-BAIXS ‘Bz1S Jown ‘Ajjeaopnw ‘siseiselvlN  (1¢0g) e 10 eyisaiys k]
(£610=d(26'1-21'L) €51 SA (0'Z-€'1) 951 pauouaW
NoyNm 8soy} 03 pasedwod anea YN Jaybiy Ajpuedniubis-uou e pey SaseISeIoW [epou [eAjudd YIM Sjudlied e 10N abejs/uoisuslxe ‘[eploJAyl-einxs/Alesopynw ‘siseiseldlN  (1gog) Je 1o buoayn Vi
"sISejselalll apou ydwAl pue ‘Auamsod uibrew jeaibins ‘uoiseaur snsdes T
pioJAy: Jo 8ouasaid ‘Ayfelare)iq ‘Aujesouynw ‘abe pue YN ussmiaq punoj sem diysuoiejas uedliubis oy e pealds [epI0JAyI-RIIXS ‘UOISeAUI
diysuoneas JueaiubIS yum sanjea YN Jaybiy yum parejaliod aiem pesids [eploAyl-eixs pue 8zis Jowny Jabie] e 61 g|nsdeo ‘Ayelare|iq ‘Aiesopynw ‘ezis Jown ‘sISeiSeia| 9
(820°0 = d “(e2'71-80"1) 66°€ = (19 %G6) Oey plezeH) Uoiseu! JejnasenoyduA] ‘dnob abe gp= auy Uj rz T [BAIAINS 931}-8SBaSI] g
.................... (£0°0=d ‘%62 "SA %/ L1) abe}s ‘JuelIBA JB|NI||0} ‘UOISBAUI
ubis e pey syuaned YN YoIH o YANS [eploJAu-elixa ‘Ajessieliq ‘Alfeaojninu ‘siseisels|y b4
(000°0=d “(6€2'0-G2'0)562 0 = (19%G6) JUBI01H}802 UOISSAIBAI PIEPUEIS) SISEISEISW 9poU YdWAT e
*RU[BI0MINW SABY PUB ‘SISBISBIaW
apou ydwA| yum juasaid “owny Jabie) e aney Aueaiiubis YN ubly yum Siusied :SISA[RUR S1RLIBAIINW U| e Z Aesoynw ‘ezis Jowny ‘sISeISeIa §S
.......... . sa|ienb unoy UOISUS]IXo [eploJAyIRIIX® “AyRooyNW
o1l paping ‘SISISBIAWL 80U JO 99Uasald ‘|eAIAINS 991)-858aSI
“SISe1Se}aLL [BPOU [e1JU9I 11920 IO [BAIAINS 81}-8SeasIp PUE YN USBMISq punoy Sem Uoneloosse jueapubis oy « LOISUBIXa [eplOJAUL-ELIX®
YN Jaybiy yum Apueaiubis paseasaul (2£0°0 = d) 8zis Jowny pue (1000 = d) A1abuns je aby e 61 ‘Ajesale)q ‘Aueaoynw ‘[BAIAINS 891)-8SeaSI( (7102) '|e 10 Bueq il
s)nsay HO-1N9 YN sigjaweied sishjeuy (deap) Joyiny  "oN

s)nsay Apmg - ¢ ajqel

0USPIAY 1O [8ADT

(g) sieak gy< aby
(92) siesf 6> 8by ((%1°85) 81) 8lewad 1e pauofusw 10N 10y 09 8AI108ds0118y [edaN 8102 190 - G10g [Hdy az (1202) le18 RYISAIUS '8
9L ¥G0G ((%1°92) ¥0P) 8rews4 [ pauoiuaw 10N 1009 aA0adso1eYy 210Y] 6102 das - 600z uer az (1202) le1a Buoayy 2
EvLF LY ((%1°22) GG1) 8rewsa 102 pauopusw JoN Hoyog anoadsollay foxinL 9102 280 - G10g uer az (6102) 1o ueifey 9

(ze6) sieah gp< aby
(v16) sieafk > 8By ((%'62) GOp1) 8lewsd 98l syjuow G/ Hoyo9 anioadsolley 2910 2102 uer - 800z uer (114 (6L0z) R18 BT G
LYLFT18 ((z'€2) 01) 8rewad 502 pauonuaw 10N Hoyog aAnadsollay 808819 G102 980 - 900z uer az (Z102) "[e 1o spfereuely 'y
(89-€2) L ueIpaly ((%b2) 611) 8rewsd 191 pauoiuaw 10N Hoyog sAnadsollay euiyg G102 das ~ 710z |udy az (9102) le18 bUoy ¢
eTLF88Y ((%2'€8) 15p) 8rewsd v SUILOW 66 — 9 Hoyo) anoadso.ley 2aI0) 210z das - 500z el az (102) IO WY 7
8GLF6 LY ((%1'62) 151) 8rewsd 161 SUow ¢y H0yo) 8noadsoley Uy 2102 190 - ¥00g uer az (v102) 118 DU |

(s1eak) aby ((%)u) xas (u) 1oalgng

:c:m_:non_ uoljeinp n:-so__cn_ :m_mmn_ >._E=ou >_==m J0 uoneing +307 A._mmt loyiny ON

"S3IPN}S Papn|au| Jo sonsLalIRIRY) Buljaseg - Z djqel

Surgery, Gastroenterology and Oncology, 30, 2 Suppl, 2025

S64



NLR Predicts Thyroid Nodal Metastasis

Table 4 - Critical appraisal of included cohort studies

Study S1 S2 S3 S4 C1 01 02 03 Total Quality
Langetal. (2014 10 Good
Kimetal. 2014 Good
Gong et al. (2016) Poor
Manataki et 2. (2017) e o o o o Poor___
Leeeta. (2019 10 Good
Ceylanetal(2019p Poor
Cheong etal. (2021) Poor
Shrestha et al. (2021) 6 Poor

S: selection, C: comparability, O: outcome
Conversion to Agency for Healthcare Research and Quality (AHRQ) standards:

¢ (Good quality: 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
 Fair quality: 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain
¢ Poor quality: 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1 stars in outcome/exposure domain

perform a thorough evaluation of the studies. The critical
appraisal of these cohort studies is presented in table 4,
which provides a detailed assessment of the studies'
selection, comparability of cohorts, and validity of out-
comes. The present analysis concerns eight studies, of
which three, namely Lang (2014), Kim (2014), and Lee
(2019), exhibit characteristics of good quality as they
satisfy all appraisal criteria. Conversely, the remaining
studies are considered to be of inferior quality as they do
not explicitly mention the follow-up period in the article,
despite satisfying the selection and comparability
domains.

DISCUSSION

The studies included are all retrospective cohort.
Based on Oxford Centre for Evidence-Based Medicine
criteria, these studies are designated as level 2B
evidence (8). Upon conducting a thorough critical
appraisal, the cohort studies were found to be good in
quality. Most studies have included all participants with
consecutive sampling and clearly reported the demo-
graphics and outcomes. However, some studies did not
clearly state the inclusion criteria. In several studies, it
was not stated whether the condition was measured in
a standard and reliable manner for all participants, and
whether valid methods were utilized for identifying the
condition. The study included in this study was doubtful
in validity as it was a non-randomized study. Although
no randomization was done, follow-up was still
completely done in more than 40 months in studies by
Lang, et al, Kim et al, and Lee, et al. However, other
studies did not mention clearly the follow up period.

Across all studies, there was a total of 3434 subjects.
In each of study, the majority gender is female. Central

Surgery, Gastroenterology and Oncology, 30, 2 Suppl, 2025

tendency of the age was reported with mean or
median. The majority of subjects in all studies consists
of >45 years old patients, indicating the older age to be
a risk factor of malignancy incidence and its worse
progression.

It is widely acknowledged that systemic inflamma-
tion frequently accompanies various human cancers,
including thyroid carcinoma, while NLR emerging as a
robust biomarker depicting systemic inflammation
levels. Studies have revealed a positive correlation
between increased NLR and increased levels of
circulating pro-inflammatory cytokines, such as inter-
leukin-6 (IL-6), IL-7, IL-8, IL-2, IL-17, interleukin-1
receptor alpha (IL-1Ra), and monocyte chemotactic
protein-1 (16). These mediators foster a micro-
environment conducive to cancer invasion.
Furthermore, neutrophils have been implicated in
inhibiting tumor necrosis factor-alpha (TNF-a)
secretion while promoting the generation of vascular
endothelial growth factor (VEGF), thereby playing a
significant role in tumor angiogenesis and progressions
(17). Moreover, inflammatory cells also mediate bio-
logical processes such as lymphangiogenesis.
Lymphangiogenesis plays an important role in the
process of lymph node metastasis, as evidenced by
studies demonstrating a clear association between
heightened lymphangiogenesis and the occurrence of
lymph node metastasis (18). VEGF stands out as the
principal driver of lymphangiogenesis, underscoring its
pivotal role in this biological process (17,18).

Besides, elevated NLR levels may stem from
diminished lymphocyte proliferation, consequently
fostering tumorigenesis and metastatic spread through
attenuated antitumor mechanisms. Metastatic sites
often show an abundance of leukocytes, potentially
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fueling cancer growth and progression. Additionally,
malignancies possess mechanisms to induce anergic
tolerance in lymphocytes or suppress immune responses
through various cytokines (19). Notably, cancers
commonly depress innate immune responses, notably
evidenced by decreased helper T-cell lymphocyte levels
(20). Lymphocytes play a crucial role in both cellular and
humoral immunity in humans, exerting a notable
inhibitory influence on cancer cell proliferation and
impeding cancer cell metastasis (16,19).

While the utility of Neutrophil-to-Lymphocyte Ratio
(NLR) as a prognostic biomarker has been extensively
validated in numerous non-thyroidal cancers, its role in
predicting prognosis in Papillary Thyroid Carcinoma
(PTC) remains relatively underexplored. Moreover,
there is no established threshold values defining
elevated Neutrophil-to-Lymphocyte Ratio (NLR) predic-
tive in occult nodal metastasis of PTC. In this review,
four of studies exhibited significant associations
(p<0.05) with potentially NLR cut-off values falling
between 2 and 2.1.

The main limitation of this review lies in the limited
variety of study types included. The majority of studies
incorporated were in the form of retrospective cohort
study. Due to the fact that studies were retrospective,
it was prone to selection biases. Inclusion of other
study involving prospective data extraction might
enhance the analysis and provide a more comprehen-
sive perspective. Besides, Neutrophil and lymphocyte
levels might be affected by other infections, medica-
tion, and other comorbidities. Nevertheless, as they
were not evaluated, this might act as a confounding
factor in this study. By addressing these limitations and
incorporating a wider range of study types regions,
future research can aid in the strengthening of
evidence on NLR utilisation in predicting nodal metas-
tasis. By addressing these limitations and incorporating
a wider range of study types of regions, future research
can aid in the strengthening of evidence on NLR
utilisation in predicting nodal metastasis. Despite these
limitations, this study offers insight of the preoperative
NLR to predict nodal metastasis in PTC cases. To the
best of our knowledge, this study was the first
systematic review on latest studies, hence offering high
grade of scientific evidence in this topic.

CONCLUSION

Preoperative neutrophil-to-lymphocyte ratio (NLR)
shows a consistent, directionally positive association
with occult nodal metastasis in clinically node-negative
papillary thyroid carcinoma (PTC). Taken together,
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these data support the use of NLR as an accessible, low-
cost adjunct to refine preoperative risk stratification
and to help prioritize intensified nodal evaluation in
cNO PTC, particularly when other clinicopathologic risk
features co-exist.
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