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Abstract

Inflammation seems to play a critical role in the development and progression of dif-
ferent cancers. Neutrophil-to-lymphocyte ratio (NLR) is an easily measurable marker
of systemic inflammation. The purpose of this systematic review and meta-analysis
was to evaluate the prognostic role of the pre-treatment NLR, in terms of overall
survival (OS) and disease-free survival (DFS), in patients with primary head and neck
squamous cell carcinoma (HNSCC) treated by surgery alone or followed by chemo/
radiotherapy. This systematic review was performed according to the guidelines re-
ported in the Cochrane Handbook and the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) statement. Meta-analysis of OS and DFS was
performed using the inverse of variance test. Fixed-effect models were used on the
basis of the presence of heterogeneity. Risk of bias assessment and trial sequential
analysis (TSA) were also performed; the quality of the evidence was evaluated via the
Grading of Recommendations, Assessment, Development and Evaluation (GRADE)
approach. The analysis revealed that a higher value of pre-treatment NLR corre-
lates with a statistically significant decrease of OS (HR, 1.56; 95% ClI: [1.35, 1.80];
p < 0.00001) and a lower DFS (HR, 1.64; 95% CI: [1.30, 2.07]; p < 0.0001) in HNSCC

patients.
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1 | INTRODUCTION

Head and neck squamous cell carcinoma (HNSCC) is the sixth most
common cancer in the world, with 890 000 new cases and 450 000
deaths in 2018 worldwide.! Despite improvements in research and
therapy made in the last decades, survival has not significantly im-

proved and the 5 years overall survival (OS) rate is still less than

50%.2 Classic prognostic factors are not sufficient to predict pa-
tients’ prognosis, due to the heterogeneity of molecular mechanisms
and tumour behaviours related to HNSCC. For these reasons, there
has been an intensified interest in biomarkers’ discovery for early
diagnosis, prognosis and personalized treatment.

In this scenario, inflammatory biomarkers became a reliable

and accessible source of information to investigate and correlate to
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clinical outcomes.? Evidence suggests that inflammation contributes
to tumour development and metastasis. A high number of neutro-
phils and macrophages infiltrating the tumour microenvironment
seems to be associated with worse outcomes®>

The most commonly reported inflammatory parameters are C-
reactive protein, neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR) and lymphocyte-to-monocyte ratio (LMR).
Among these, NLR represents the most studied and promising clin-
ical biomarker. Neutrophils might help carcinogenesis in different
ways, as the release of prostaglandin E2 and proteases, the destruc-
tion of the extracellular matrix, inhibition of T-cells and the mod-
ulation of macrophage activity, facilitating tumour growth and its
progression.7

The purpose of this systematic review and meta-analysis was
to evaluate the prognostic role of the pre-treatment NLR, in terms
of OS and disease-free survival (DFS), in patients with primary
HNSCC treated using surgery followed or not by adjuvant therapies.
Additionally, Trial Sequential Analysis (TSA) for the time-to-event
outcomes was performed aiming to investigate the statistical power

of the reported meta-analytic findings.

2 | MATERIALS AND METHODS

2.1 | Protocol

This systematic review was performed according to the Cochrane
Handbook,® the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement’ and recommendations
from the Meta-analysis of Observational Studies in Epidemiology
(MOOSE)*¥ group. The protocol was designed a priori and registered
on the online database PROSPERO (CRD42020216751).

2.2 | Search strategy

The literature search was performed in the PubMed, Web of Science
and Embase databases up to December 2020. The following search
string has been used on PubMed: (HNSCC OR head and neck squa-
mous cell OR oral OR larynx OR pharynx OR tongue OR oropharynx
OR hypopharynx OR buccal OR mouth OR SCCHN OR OSCC OR oral
cancer) AND (NLR OR neutrophil lymphocyte ratio OR neutrophil-
to-lymphocyte ratio OR neutrophil-lymphocyte ratio OR Systemic
inflammatory markers OR hematologic markers OR neutrophil-to-
lymphocyte ratio). The string was modified to adapt it for each search
engine used. Moreover, bibliographies of systematic reviews and grey
literature were hand-revised to gather additional studies.

2.3 | Eligibility criteria

To be included, studies had to fulfil the following criteria: (i) prospec-
tive and retrospective cohort studies analysing prognostic impact

of peripheral blood NLR in HNSCC; (ii) patients with histologically
confirmed diagnosis of primary HNSCC undergoing surgery as first
treatment with or without adjuvant therapyj; (iii) studies which evalu-
ated the association between the pre-treatment NLR values and sur-
vival outcomes, calculating at least one of the following parameters:
OS and Disease Free Survival (DFS) (including the articles evaluating
Recurrence Free Survival (RFS), which fell under the definition of
DFS); (iv) a minimum number of 30 patients; (v) studies which used a
single cut-off value of the NLR to stratify patients; (vi); studies which
directly reported either hazard ratio (HR) with its 95% Confidence
Interval (Cl) or the Kaplan-Meier graph (in this case, the HR of sur-
vival analysis and its 95% Cl were estimated applying the method by

1.1 and (vii) full-text articles published in English.

Tierney et a
The exclusion criteria were: (i) reviews, letters, or case reports;
(i) animal studies; (iii) studies with patients affected by HNSCC

HPV+; (iv) patients with concurrent tumours.

2.4 | Study selection, data collection and
data items

The process of study selection was divided into multiple steps. First,
authors screened for articles by reading only title and abstract. Full
texts of publications, meeting the initial inclusion criteria, were an-
alysed in the second round. At the end of the second phase, two
reviewers (PM and DR) provided independently a final judgement
of inclusion for the selected articles and notified such recommen-
dations to a third author (GT). This author calculated a value of k-
statistic to ascertain the level of reviewers' agreement. In cases of
disagreement, the same author (GT) took a final decision. At the end
of the selection process, papers fulfilling all inclusion criteria were
included.

Data extraction was performed independently by two authors (PM
and MM) using a specific extraction sheet; subsequently, data were
double-checked in a joint session with a third author (GT). The fol-
lowing parameters were extracted from each included study: name of
the first author, year of publication, nation where the study was per-
formed, type of study, age (mean or median) of cohort, head and neck
tumour sub-localization, staging, treatment, cut-off methods, cut-off
values, outcomes, HRs and 95% ClI for OS and DFS.

2.5 | Quality of evidence and risk of
bias assessment

Therisk of bias (ROB) of the included studies was performed using pa-
rameters derived from the Reporting Recommendations for Tumour
Marker Prognostic Studies (REMARK).12% The scale consists of six
parameters evaluating: samples, clinical data of the cohort, marker
quantification, prognosis, statistics and classical prognostic factors.
Based on the REMARK guidelines each factor was considered: ad-
equate (A), inadequate (I) or not evaluable. Furthermore, an analysis
of the ROB across studies was performed using Q and 1 tests.
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9 A 5 The quality of the evidence was evaluated via the Grading of
g g g g § Recommendations, Assessment, Development and Evaluation
O —
g 8 8 § (GRADE) for each comparison between the study groups at the out-
2= come level.** The evaluation was performed utilizing the GRADEpro
~ T u
7 5 g platform (McMaster University, Hamilton, Canada - https://grade
= “an
S B 0 = L 5 pro.org).
Slaox < o~ 3 g)
b= o7
2 " - -
5 N © O %
o < N ¢ 5 2.6 | Summary measures and planned methods for
wv
S statistical analyses
= o © =
@ M - c
g - _ ;
=1 E s 2.6.1 | Meta-analysis
— < Fal)
zZ < = &9
2 § E The pooled analyses were performed using the software Review
g < Zz 'g Manager version 5.2.8 (Cochrane Collaboration, Copenhagen,
§ & % go Denmark; 2014). Only studies reporting HR and ClI for the multivari-
(=4 S~ [
~ R o § f)- ate analysis were included. For survival analysis, the impact of NLR
ol @ = < & on OS and DFS, the natural logarithmic of the HR and its standard
+ B =
fgp g = 9 @ E S error (SE) were calculated using the Calculator function of Review
] - £
‘3- o © g Manager. Heterogeneity among studies was evaluated though
—_ y
g fé’ T« = ﬁ = Higgins Index (%) and the chi-square test and classified as follows:
= — ) . . .
@ @ o g g low heterogeneity (<30%), medium heterogeneity (30%-60%) and
o 45 3 8 high heterogeneity (>60%).
RS o
& i g .E é Overall effects were compared using the inverse of variance test,
= o < o
é own § % setting a threshold of significance of p < 0.05. Only data assessed
- & S
2 & 8 % g— with multivariate analysis in the included studies were included in
g ° the meta-analysis.
53
4 5
— < o3
o @ =8 . . .
c 5 . 2.6.2 | Trial sequential analysis (TSA)
g + H 5o
$ 3 8 iy
<E>(°n < g § o TSA was carried out to assess the power of the meta-analytic
2 '% findings and adjust results to avoid type | and Il errors. Data were
o e analysed using metacumbounds command®® in statistical Stata
Q S >
g g 5 B = _‘Cé Statistical Software version 13.0 (StataCorp, College Station, TX).
o ('
R ® a g' We used the O'Brien-Fleming spending function to calculate the
g < < s ZT monitoring boundaries because of its conservative behaviour.*®
R =] - > C
é g E;;_ § S Each cumulative z-value was determined by a random-effect model
.§~ é é ..g E because the meta-analysis showed high heterogeneity (? >60%)."
& < 2 . The calculation of the information size is based on an a priori an-
— .. . . Lo . .
§ z ticipated intervention effect (a priori information size, APIS), and
§ § setting a 20% relative risk reduction (RRR), 5% type | error and 20%
= w S type Il error.
E gz g 8°F
o < = > O
O O (@) ac
o <
£ o g £2 3 | RESULTS
— o O o 23
T > o & g c
S o .
£ % z 3.1 | Study selection process and study features
S - =
S I ¢ 5P
= 5. s g A total of 3071 records were retrieved by the initial search. After
- e 3] = N
w . “D’D ' § > the first screening process, 99 articles meet the inclusion criteria
u =
o 3 _§ é = 5 and were full-text assessed. Subsequently, only 27 articles'®44
< Y . .. . .
- . "™ N 25 were considered eligible (Table 1). The flowchart with details of
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the study selection process and reasons for exclusion is shown
in Figure 1 and Supplementary materials (Table S1). Agreement
between reviewers was excellent with a Cohen's kappa coefficient
of 0.905.

All the selected studies were included in the qualitative anal-
ysis, consisting of 28 cohorts (Lu et al.> evaluated training and
validation cohorts) with a total of 7525 patients. Of these, only
1918-20,23-30,32,36,37.39.40,42-44 \yere included in the quantitative
synthesis with a total of 4881 patients (Table 2). All the included
studies were published between 2013 and 2020 with sample sizes

ranging from 59 to 708. Twenty-five studies®-32-34-40.42-44

were
conducted in Asia, one®® in North America and one*! in Europe
(Table 1). Twenty-three!®-2427-31.33.3436-44 ¢\ ,djes included pa-
tients with TNM stages I-1l and IlI-1V, three studies?>?4%? included
only patients in the stages IlI-IV and one study24 included exclu-
sively patients in stages I-II.

The NLR cut-offvalues forthe OSranged from 1.96 to 5, while for
the DFS ranged from 1.96 to 4.25. Ten studies!®20:22:25-27.30,36,37.41
reported the association between the NLR and OS, three?1 3437
between NLR and DFS and fourteen®®21:23:24.28,29,31-33,35,38,40.43.44

studies reported the effect of NLR on both outcomes (OS and

DFS/RFS). Cut-offs values were obtained from ROC curves, me-
dian value, X-tile software, or with Contal and O'Quigley method

or using values previously reported in the literature.

3.2 | Risk of bias within studies

Seven studies??426:28:224044 £ ||y complied with REMARKS guide-

18,20-23,25,27,30-39,41-43 showed

lines, while the remaining twenty
weakness in some of the parameters (Table S2).

All the studies included were adequate in at least half of the pa-
rameters analysed; hence, the ROB of these studies can be consid-
ered medium overall (Figure 2).

The GRADE ratings about the outcome-centred quality of the
evidence and pooled summary estimates, where applicable, have
been outlined in the summary of findings table (Table S3).

The overall quality of evidence was rated as moderate for both
OS and DFS. Results of the GRADE analysis indicated that there is
moderate evidence to support that high pre-treatment NLR values
are associated with a worse prognosis in patients with HNSCC in

terms of OS and DFS (Table S3); these results are mainly related to

3071 records identified
combining Databases:
PubMed, Scopus and

Web of Science

A 4

Records excluded because not

Articles screened on basis
of title and abstract

consistent with the inclusion criteria
(n=2972)

A4

\4

72 full-text articles excluded

Full-text articles assessed
for eligibility
(n=99)

because: no surgery as first

treatment (32), no NLR as a
prognostic factor (13),

no OS or DFS as outcome (7),

A4

A 4

missing data (10), multiple cut-off
(2), not only HNSCC (2), HPV+ (2),
sample < 30 (1), review and meta-

Studies included in
qualitative synthesis
(n=27)

analysis (1), no English language (1),
letter to editor (1)

A 4

FIGURE 1 PRISMA flowchart of the
selection process

Studies included in
quantitative synthesis
(meta-analysis)
(n=19)
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TABLE 2 Synthesis of data extracted from the included studies related to outcomes pooled in the systematic review and meta-analysis

Follow-up (month)

Overall Survival

Type of
Study analysis Mean (range)
Bobday et al.!® U+M 22(0-98) median
Chen et al.®* U NA
Chen’ et al.® U+M 47 (4-98) median
Chen* et al.*® U 34(6-60) median
Chen® et al.¥’ U+M 43.28 median
de Almeida et al.*® U NA
Fang et al.?® U+M NA
Fuetal.?® U+M NA
Hasegawa et al.>° U+M 59.1 (1-179)
Ikeguchi?® U+M 38.5 (5-108)
Kao et al.?? U NA
Lee etal.'? U+M 41 (3-144)
Lo et al.®? U+M 50.0 (4-140)
Luetal® u 37.5 (3-92) median
Lu et al.*¥(training) NA 39.3 (4,8-79,8)
Lu et al.*8 (validation) U+M 39.3(5,9-95,1)
Song et al.?’ U+M NA
Szilasi et al.* U+M 36(4,9-161) median
Tazeen et al.*® U+M (6-29)
Tu et al.?? U+M 51 (5-102) median
Wang et al.’t U NA
Wu et al.?* U+M 67.1 (2-137)
Xun et al.?° U+M NA
Yang et al.?® U+M 30.95 (1-82) median
Ye et al.*? U+M 51.7+0.34
Zhang et al. 2 U+M 89.9 (7-205)
Zhong et al.** U+M 38.44 + 14.69(0S); 38.13 + 14.04

(DFS); 37.47 + 13.15 (DSS)

Zhou et al.*° U+M 27.2 (2-48) median

Abbreviations: NA, not reported.

Univariate Log-Rank
HR 95% C.1 p-value p-value
1.676 1.271-2.209 0 0.001
2.53 1.66-3.84 <0.001 <0.001
NA NA NA 0.267
1.58 1.16-2.15

117 1.09-1.26 <0.001

2.04 1.036-4.014 0.034 0.034
1.32 1.02-1.71 0.032 0.032
NA NA NA <0.001
NA NA NA 0.001
1.759 1.320-2.345 0.0001 <0.001
2.01 1.15-3.53 0.015 0.001
2.29 1.37-3.84 0.001 0.001
3.264 1.565-6.807 0.002 NA
2.79 Estimated? <0.001 2.36
2.1 Estimated* 0.001

1.91 Estimated* 0.002 1.171
2.25 Estimated* 0.003 2177
1.994 1.089-3.649 0.25 0.02
2.53 Estimated* <0.001 2.292
0.22 0.12-0.41 <0.001 <0.001
1.49 1.02-2.18 0.04 0.033
1.888 1.336-3.342 <0.001 0.001
2.151 1.363-3.394 0.001 NA

*The values of were estimate from Kaplan-Meier survival curves applying the method by Tierney et al.}*

the design of the included studies since they are all observational
studies.

3.3 | NLR and prognosis in HNSCC

The meta-analysis assessing the association between NLR and
OS included 17 studies?>™?7307373%43-47 \yith 3 total of 4597 pa-
tients. Meta-analysis (Figure 3A) revealed that a higher value of
pre-treatment NLR correlates with a statistically significant de-
crease of OS in HNSCC patients (HR, 1.56; 95% ClI: [1.35, 1.80];
p < 0.00001). A random-effect model was used by the presence of

high heterogeneity (1>=61%). These results were also confirmed by
the TSA. The graphical evaluation shows that the z-curve crossed
the monitoring boundary and APIS, revealing a significant statistical
power (Figure 3b).

A total of 10 studies,1%23:2428:29,32,39.4042.44 |y ding 2020 pa-
tients, evaluated the prognostic role of NLR for DFS. Meta-analysis
(Figure 4A) assessed that a higher value of NLR was associated with
worse survival in HNSCC patients (HR, 1.64; 95% Cl: [1.30, 2.07];
p < 0.0001). The analysis was performed at random-effect model
due to the high rate of heterogeneity (I=69%). The graphical evalu-
ation of TSA revealed a high statistical power as the z-curve crossed

the trial sequential monitoring boundary and the APIS (Figure 4B).
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Disease free survival

Multivariate Univariate Log-Rank Multivariate

HR 95% C.I p-value HR 95% C.I p-value p-value HR 95% C.1 p-value

1.392 1.045-1.855 0.024
2.79 Estimated? 0 NA NA NA

1.64 1.06-2.54 0.026
NA NA NA 0.237

1.39 1.01-1.9
1.08 1.01-1.16 0.03

1.181 1.046-1.333 0.007 1.72 1.038-2.849 0.031 0.031 1.126 1.013-1.252 0.028

1.31 1.00-1.71 0.046

2.3 1.42-3.72 <0.001

5.586 1.169-2.682 0.031

1.78 1.01-3.14 0.045 21 1.39-3.15 <0.001 <0.001 1.82 1.12-2.94 0.015

2.53 1.48-4.30 0.001 2.19 1.26-3.81 0.004 0.004 2.18 1.24-3.83 0.007

NA NA 0.165 2.417 1.195-4.891 0.014 NA NA NA 0.595
1.612 0.807-3.22 0.176 NA NA NA
1.87 1.088-3.215 0.024 2.462 1.325-4.574 0.004

1.33-4.18 0.003

0.449-3.053 0.747

1.208-3.924 0.01 1.85 Estimated* 0.021 1.869 1.078-3.234 0.026
1.921 1.107-3.335 0.02 0.017

1.326-3.962 0.003 1.91 Estimated* 0.004 1.914 1.02-3.595 0.043

3.02 1.28-7.10 0.011

0.95 0.63-1.43 0.796 1.6 1.11-2.31 0.012 0.012 0.83 0.56-1.24 0.363
1.1 1.0-1.1 0.001 0.004 2.16 1.30-3.5 0.003
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Risk of Bias

4 | DISCUSSION

Samples

Several inflammatory markers, such as NLR, PLR and LMR have been Clinical data

reported to be associated with clinical outcomes in patients with

various types of cancer, including lung cancer, colorectal cancer, Marker quantification

: 48 ;
breast cancer, thyroid and so forth.”® Furthermore, a novel systemic Prognostication

immune-inflammation index (SIlI) based on peripheral neutrophil, _
platelet and lymphocyte count further enhanced the validity to pre- Statistics _
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role of NLR and the role of systemic inflammation in cancer biology
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have been hypothesized. The adaptive immune system carries out

immune surveillance against cancer cells, but effective adaptive im- FIGURE 2 Risk of bias of studies included in the systematic
mune responses are always suppressed through several pathways.*’ review and meta-analysis according to the REMARK guidelines
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FIGURE 3 (A)Meta-analysis and (B) TSA related to the association between NLR and Overall Survival

Neutrophilia may inhibit the immune system by regulating the Neutrophils and other cells such as macrophages have been
activation and the infiltration of regulatory T cells* and suppress- reported to secrete tumour growth-promoting factors contribut-
ing the cytolytic activity of lymphocytes and natural killer (NK) ing to create a favouring microenvironment for extracellular matrix
cells. 450 remodelling, endothelial cell migration and tumour dissociation.”
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FIGURE 4 (A)Meta-analysis and (B) TSA related to the association between NLR and Disease-free Survival

Moreover, an elevated NLR has been associated with an increase
in the peritumoural infiltration of macrophages and an increasing in
IL-17.'8 The effects of inflammatory cytokines and chemokines se-
creted by tumour, stromal and associated host cells in the tumour
microenvironment are important in sustaining chronic inflammation
(e.g. promoting and increasing the differentiation and the release of

bone-marrow neutrophils).’?

Otherwise, lymphopenia could impair the role of cell-mediated
immunity and its function of host cancer cell suppression.*® It has
been reported that increasing infiltration of lymphocytes in the tu-
mour microenvironment is associated with a better response to cy-
totoxic treatment and prognosis in cancer patients.47 Recent studies
showed that the NLR may be useful in identifying patients at highest
risk for neck nodal occult metastasis in tongue OSCC and orient the
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clinicians to the elective neck dissection,’? as it was also demon-
strated in patients with melanoma.>®

Although other systematic reviews evaluated the prognostic
role of NLR in HNSCC have been performed,”*™? the present
meta-analysis is more comprehensive, including the most recent
findings and being the first to perform TSA for time-to-event out-
comes, to adjust for type | and type Il errors and to quantify the
power of the published evidence. This is the first systematic re-
view to include only studies with patients undergoing surgery as
first treatment with or without adjuvant therapy, as differences
in the treatment plan could affect both the immune system re-
sponse and the prognosis, and to include only studies with primary
HNSCC and, in addition we also excluded HPV +tumours to fur-
ther standardize the analysed cohort. Moreover this study is the
only one to assess the certainty of evidence applying the GRADE
approach.

Such analysis'* was performed to evaluate the quality of evi-
dence and to observe the strength of recommendation obtained
from the results. The quality of the evidence was determined to be
moderate for the findings associated with OS and DFS. Based on
our focused question (Is high NLR associated with a worse prognosis
in HNSCC?) and the studies assessed, inconsistency was evaluated
according to Guyatt et al.® Although the I? values were high, due
to different follow-up and cut-off values, (61% and 69% for OS and
DFS respectively), only 2 studies (OS) and 1 study (DFS) have a value
of HR below 1. Furthermore, only the Cis of 3 out of 17 studies for
OS, and only 1 out of 10 studies for DFS cross the value of 1; addi-
tionally, there is a large overlap of Cls in both the analysis. It should
be considered that the effects are small and the sample sizes are
large and, therefore relatively small differences can produce a large
I?. For these reasons, it was chosen to not downgrade the incon-
sistency domain and it was set at no serious ROB. The imprecision
domain was assessed from the sample size and its confidence in-
tervals, which did not reveal a serious ROB. Regarding the risk of
publication bias, since this study was performed without restriction
regarding date of publication and the bibliography of the previous
systematic reviews was hand-revised, a low risk of publication bias
was detected in the current review.

The results obtained from the meta-analysis confirm what was
previously asserted by the previous systematic reviews about the
role of pre-treatment NLR as an independent prognostic factor in
terms of OS (HR, 1.56; 95% Cl: [1.35, 1.80]; p < 0.00001) and DFS
(HR, 1.64; 95% Cl: [1.30, 2.07]; p < 0.0001). Considering the role
of NLR as a heavily investigated factor by the latest meta- analyses
performed in 2018, the authors considered appropriate to perform
a TSA to control for the risk of random error in cumulative meta-
analyses and the possible presence of false positive results®® due
to the increase in the number of included studies. TSA provides the
necessary sample size, monitoring and futility boundaries analogous
to constructing interim monitoring boundaries for individual ran-
domized clinical trial.

Based on TSA, the association between NLR and OS or DFS is
supported by a high statistical power showing that the results are

true positives crossing the threshold of statistical significance (trial
sequential monitoring boundary) and reaching an adequate number
of participants, or optimal information size (APIS) in both analyses;
furthermore, the results supported by an adequate number of stud-
ies included in the analysis.

Although the TSA results showed high statistical power, some
authors have pointed out that stating that no further studies are
needed on the subject may be premature. This is because the
construction of the monitoring boundaries for the meta-analysis
may be imprecise, because there is usually no control over the
generation of new evidence (i.e. the adoption of discontinua-
tion rules) unlike what happens in individual randomized clinical
trial.®2 For this reason, the use of the TSA should be interpreted
as a detection of false positive or false negative results in the
meta-analysis rather than as an index of no need to carry out
new studies.®?

This study presents some limitations. First, all the included
studies were retrospective and observational, this could lead to a
potential selection bias. Furthermore, although Cho et al.*” stated
that absolute NLR cut-off values did not seem to matter instead
of that groups below and above NLR cut-offs did show significant
survival differences, the identification of a single cut-off value
could improve the prognostic performance of this biomarker and
may reduce heterogeneity between studies obtaining even more
precise results in the meta-analytic statistical analysis. The eli-
gible studies identified NLR cut-off values using different meth-
ods, with a wide range (from 1.96 to 4.81) and it was not possible
to identify the most effective cut-off as complete data for each
study are not available, but summary data for each analysis were
reported. Additionally, a non-uniform methodology was also iden-
tified in tumour staging, for this reason no subgroup analysis was

performed.

5 | CONCLUSION

This study reports the most recent data about the prognostic role
of the NLR in HNSCC patients, confirming that a high pre-treatment
NLR is associated with a worse prognosis in terms of OS and DFS.
Considering the limitations highlighted during the elaboration of
this work, the high heterogeneity founded and that the results are
supported by a moderate quality of scientific evidence, it is strongly
recommended that future studies on this topic should be developed
prospectively to make better use of human and economic resources
and to confirm the true-positive result that NLR is a prognostic fac-
tor for HNSCC.
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