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Introduction

Head and neck cancer remains a global con-
cern and its incidence is increasing. At the same 
time, gradual change in etiology is observed as 

exemplified by HPV driven oropharyngeal cancer 
[1]. Numerous studies demonstrated the key role 
of host immune system in carcinogenesis [2–6] 
and response to treatment of many solid tumors, 
including lung, head and neck, breast, osteosarco-

ABSTRACT

Background: The role of host immune system in carcinogenesis and response to treatment is increasingly studied, including 
predictive potential of circulating neutrophils and lymphocytes. The objective of the study was to evaluate the prognostic val-
ue of pre- and post-treatment neutrophil-to-lymphocyte (NLR) for treatment outcome in patients diagnosed with squamous 
cell carcinoma of head and neck (HNSCC) treated with definitive chemoradiation. 

Materials and methods: Electronic medical records of patients were evaluated and NLR was calculated. Cox regression was 
used to assess the impact of selected variables on overall survival (OS), disease specific survival (DSS), progression free sur-
vival (PFS) and distant failure free survival (DFFS). Logistic regression was used to estimate odds ratios of complete response 
with NLR. 

Results: 317 patients’ records were included in the study. Increases in both pre-and post-NLR were associated with decreased 
OS in univariable analysis [hazard ratio (HR): 2.26 (1.25–4.07), p = 0.0068 and HR: 1.57 (1.03–2.37), p = 0.035 respectively). 
Post-NLR remained significant for OS in multivariable analysis [HR: 1.93 (1.22–3.1), p = 0.005] as well as for unfavorable DSS 
[HR: 2.31 (1.22–4.4), p = 0.01]. Pre-treatment NLR and nodal status correlated with shorter DFFS in multivariable analysis [HR 
4.1 (1.14–14), p = 0.03 and HR 5.3: (1.62–18), p = 0.0062, respectively]. Strong correlation of increased both pre- and post-NLR 
with probability of clinical tumor response (CR) was found [odds ratio (OR): 0.23 (0.08–0.6), p = 0.003, and OR: 0.39 (0.2–0.8), 
p = 0.01 respectively]. 

Conclusion: NLR evaluated before and post treatment was a strong predictor of unfavorable treatment outcome and can be 
used for risk evaluation and clinical decision about treatment and post-treatment surveillance. 
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ma and prostate. [7–12] Chronic inflammation is 
considered to be a facilitator of tumorigenesis [13]; 
however, the role of the immune system and its com-
ponents in host-tumor interactions is complex.  For 
example, neutrophils, essential for innate immuni-
ty, are recruited from the bone marrow by the tumor 
and facilitate angiogenesis and distant metastasis 
[2]. Recruitment of neutrophils from bone mar-
row and radiotherapy both decrease the number 
of lymphocytes in circulating blood and their an-
titumor activity. This phenomenon translates to in-
creased post-treatment neutrophil-to-lymphocyte 
ratio (post-NLR). On the other hand, neutrophils 
can also help in tumor elimination, depending on 
their phenotype. [14] 

Assessment of neutrophil and lymphocytes cir-
culating in blood, easily obtained from standard 
complete blood count (CBC) can be exploited for 
clinically useful evaluation of host immune re-
sponse. The interaction and balance between neu-
trophils and lymphocytes in CBC expressed as 
a neutrophil-to-lymphocyte ratio (NLR) proved to 
be an important predictor of outcome in solid tu-
mors. Meta-analysis based on data of 2232 patients 
by Hu at al. suggested that high pre-treatment 
NLR (pre-NLR) was associated with poor overall 
survival and progression free survival in patients 
with hypopharyngeal cancer [15]. In a meta-anal-
ysis including 5475 patients, Yu et al. confirmed 
previous findings that higher pre-NLR is associated 
with higher probability of tumor recurrence and in-
creased mortality risk. However, optimal cut-off 
value to define high and low NLR is not yet estab-
lished and varies across studies [16, 17] Moreover, 
further research is needed to explain how higher 
NLR translates into worse prognosis. 

The objective of this study was to evalu-
ate the prognostic value of pre- and post-treat-
ment neutrophil-to-lymphocyte ratio (pre-NLR, 
post-NLR) for treatment outcomes: overall sur-
vival, disease specific survival, progression free 
survival, distant failure free survival and complete 
response in patients diagnosed with squamous cell 
carcinoma of head and neck (HNSCC) treated with 
definitive radiotherapy or chemoradiation 

Materials and methods

Electronic medical records of consecutive pa-
tients diagnosed with newly diagnosed head 

and neck squamous cell carcinoma (HNSCC) were 
retrospectively collected and evaluated. 331 pa-
tients were initially included into the study accord-
ing to the inclusion criteria: primary site of cancer: 
nasopharynx, oropharynx, hypopharynx, larynx or 
oral cavity, treatment with definitive chemoradia-
tion or radiation, performance status Eastern Co-
operative Oncology Group (ECOG 0–1), no sur-
gery other than biopsy before definitive treatment, 
follow up time equal or longer than 2 years, known 
survival status and available CBC before and after 
treatment. 

All patients were treated with curative intent at 
the Greater Poland Cancer Center between 1 Janu-
ary 2010 and 26 January 2021 with intensity-mod-
ulated radiation therapy (IMRT) to total dose of 
70 Gy in 2 Gy daily fraction, with or without con-
comitant cisplatin in dose of 100 mg/m2 every three 
weeks, up to 3 courses or 40 mg/m2 weekly up to 6 
courses. Patients with active infection before start 
of treatment, chronic inflammatory disease or ste-
roid use were excluded from this study. 

Included patients were followed up according 
to standard institutional procedure: evaluation by 
an ear, nose, and throat (ENT) surgeon and radi-
ation oncologist in the first and third month after 
completion of the treatment and every 3 months 
for the first 2 years and afterwards every 6 months. 
First computed tomography (CT) scan for response 
assessment was performed 3 months after treat-
ment or earlier if treatment failure was suspected.  

14 patients were excluded due to missing surviv-
al data, leaving 317 patients available for analysis. 
Follow up and survival analysis was censored on 26 
January 2023. 

The primary objective of this study was to deter-
mine correlation of pre- and post-treatment neu-
trophil-to-lymphocyte ratio (pre-NLR, post-NLR), 
calculated as the ratio of absolute neutrophil count 
to absolute lymphocyte count obtained directly be-
fore start and at the end of radiotherapy with over-
all survival (OS) of included patients. Secondary 
outcomes were correlation of both NLR variables 
with disease specific survival (DSS), locoregional 
progression free survival (PFS) and distant failure 
free survival (DFFS). 

Follow up time (FU) was defined as the time 
between the end of treatment and the last physi-
cal visit. Overall survival (OS) time was defined as 
the time between the end of treatment and date of 



Joanna Kaźmierska et al.  Significance of neutrophil to lymphocyte ratio

391https://journals.viamedica.pl/rpor

death from any reason or date of censoring (26 Jan-
uary 2023), whichever came first. Disease specific 
survival (DSS) was defined as the time between 
the end of treatment and date of death from can-
cer. Progression free survival (PFS) was defined 
as the time between the end of treatment date 
and date of confirmed diagnosis of locoregional 
failure. Distant failure free survival (DFFS) was 
defined as the time between the end of treatment 
and date of confirmation of distant failure. Separate 
analysis was performed for a subgroup of patients 
with oropharyngeal cancer.

Variables assessed as important for outcomes 
were age, gender, active tobacco smoking, T 
and N stage [the 7th edition of the American Joint 
Committee on Cancer (AJCC7)], tumor prima-
ry site, chemoradiation vs. radiation, pre-NLR 
and post-NLR and p16 status for oropharyngeal 
cancer. 

Ethical approval for this study was waived by 
the Ethics Committee of the Poznan University 
of Medical Sciences (KB-291/23) due to the retro-
spective nature of the study. 

Statistical analysis 
Both pre- and post-NLR were log-transformed 

and treated as continuous variables. Survival out-
comes were analyzed using the Cox proportion-
al hazards model and logistic regression was used 
for binary outcomes (CR). A two-tailed p value 
of < 0.05 was deemed statistically significant. Statis-
tical analysis was performed using the R software.

Results

Patient and disease characteristics
317 patients were available for analysis. 231 pa-

tients were male. The most common primary sites 
were oropharynx (46%) and larynx (28%) (Tab. 1).

Median FU was 27.8 months (0–139.2). 199 
patients died (62.8%) including 102 cancer relat-
ed deaths (32.2%) and 17 (5.4%) deaths from un-
known causes. 118 (37.2%) patients were still alive 
at the time of analysis. Median overall survival 
for the whole group was 34.2 months (0–135). 58 
(18.3%) locoregional failures, diagnosed as pro-
gression of residual tumor or recurrence after com-
plete response of primary and/or lymph nodes at 
least 6 months after completion of the treatment 
and 39 (12.3%) metastatic progressions of the dis-

ease were diagnosed. Complete response of the pri-
mary evaluated as residual tumor 3 months after 
treatment completion was observed in 226 pa-
tients, whereas partial response, stable disease or 
progression during treatment were diagnosed in 87 
patients. Data for 4 patients was missing. 

Overall survival
2-year overall survival reached 60.1% (190 pa-

tients) (Fig. 1). The median PFS was 28.6 months 
(range 0–185.9) and median DFFS — 32.13 months 
(range 0–186).

In univariate analysis both pre-NLR 
and post-NLR were significant for OS [hazard ra-
tio (HR): 2.26 (1.25–4.07), p = 0.0068 and HR: 1.57 
(1.03–2.37), p = 0.035 respectively) as well as site 
of primary tumor in larynx [HR: 2 (1.05–3.81), 
p = 0.03) and oral cavity [HR: 3.46 (1.74–6.87), 
p = 0.00034) and stage N2 [HR: 1.55 (1.1–2.18), 
p = 0.01) (Tab. 2).

In multivariable analysis post-NLR was associ-
ated with OS [HR: 1.93 (1.22–3.1), p = 0.005) to-
gether with age [HR: 1.03 (1.01–1.1), p = 0.002], 
stage N2 [HR: 1.63 (1.11–2.4), p = 0.013) and oral 
cavity cancer as a primary site of the tumor [HR: 
2.67 (1.29–5.5), p = 0.008) (Fig. 2).

Disease specific survival
All variables were also evaluated for correla-

tion with disease specific survival (DSS). Higher 
pre- and post-NLR [HR: 3.1 (1.38–6.95), p = 0.006 
and HR: 2.43 (1.36–4.36), p = 0.003 respectively] 
and N2 stage [HR: 3.07 (1.69–5.55), p = 0.0002) 
and oral cavity primary [HR: 3.19 (1.35–7.52), 
p = 0.008] were all associated with worse DSS in 
univariable analysis (Tab. S1 — Supplementary 
File). 

In multivariable analysis post-NLR remained 
significant [HR: 2.31 (1.22–4.4), p = 0.01) togeth-
er with N2 stage [HR: 2.69 (1.44–5), p = 0.002] 
and primary site oral cavity [HR: 3.55 (1.42–8.9), 
p = 0.007] (Fig. S1 — Supplementary File).

Treatment failure
Secondary endpoints in this study were time to 

locoregional failure (PFS) and time to distant fail-
ure (DFFS).

None of the tested variables was significant in 
univariable analysis of locoregional PFS, except 
primary site oral cavity [HR: 2.69 (1.03–7.04), 
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Table 1. Patient characteristics 

Characteristic (n = 317) Value (%)

Stage AJCC v.7

I

II

III

IV

3 (0.9)

30(9.5)

68 (21.6)

216 (68.1)

HPV status 

Positive 

Negative

Unknown

30 (9.5)

44 (13.9)

243 (76.70)

Treatment

RT 

RTCT 

72(22.7)

245(77.3)

Treatment outcome

CR 

PR, SD, PRO 

Unknown

226 (71.3)

87 (24.4)

4 (1.3)

pre-NLR

Median 

Range

post-NLR

Median

Range

Unknown

2.51

(0.34–22.05)

6.91

(0.19–147.78)

41

FU — follow up; AJCC — American Joint Committee on Cancer; HPV — human 
papilloma virus; RT — radiotherapy; RTCT — radiochemotherapy; 
CR — clinical tumor response; PR — partial response; SD — stable disease, 
PRO — progression; pre-NLR — pre-treatment neutrophil-to-lymphocyte 
ratio; post-NLR — post-treatment neutrophil-to-lymphocyte ratio

Characteristic (n = 317) Value (%)

Age (years)

Median

Range

60

20–81

Gender

Male

Female

237 (74.7)

80 (25.2)

Smoking

Yes

No 

242

75

Follow up (months)

Median FU 

Range

27.8 

0–139

Primary site

Nasopharynx

Oropharynx

Hypopharynx

Oral cavity

Larynx

24 (7.6)

134 (42.3)

34 (10.7)

39 (12.3)

86 (27.1)

Tumor classification

T1

T2

T3

T4

13 (4.4)

87 (27.5)

91 (29.1)

123 (38.9)

Nodal classification

N0 

N1 

N2 

N3 

85 (26.8)

50 (15.8)

168 (53)  

14 (4.4)

Figure 1. Kaplan-Meier plot of overall survival for the whole group 
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Table 2. Univariable Cox regression analysis of overall survival. Asterisk marks p-values < 0.05

Variable Reference HR (95% CI) p

T STAGE T1

T2: 1.08 (0.46–2.55)

T3: 1.85 (0.79–4.29)

T4: 2.07 (0.91–4.73)

0.85

0.15

0.08

N STAGE N0

N1: 0.78 (0.48 -1.3)

N2: 1.55 (1.1–2.18)

N3: 1.23 (0.58–2.61)

0.38

0.01* 

0.59

Age 1 year 1.02 (1–1.03) 0.04*

Site Nasopharynx 

Oropharynx: 1.32 (0.69–2.48)

Hypopharynx: 1.74 (0.84–3.56)

Larynx: 2 (1.05–3.81)

Oral cavity: 3.46 (1.74–6.87)

0.39

0.13

0.03*

0.0004*

Treatment RTCT vs. RT 0.77 (0.56–1.06) 0.11

Smoking 10 pack years 1 (0.99–1) 0.78

Stage AJCC7 AJCC stage I

AJCC7 II: HR 0.56 (0.13–2.49)

AJCC7 III: HR 0.66 (0.16–2.75)

AJCC7 IV: HR 0.95 (0.24–3.84)

0.45

0.56

0.94

log 10 pre-NLR 1 log NLR 2.26 (1.25–4.07)  0.0068*

log10 post-NLR 1 log NLR 1.57 (1.03–2.37) 0.035*

HR — hazard ratio; CI — confidence interval; RT — radiation therapy; RTCT — radiochemotherapy; AJCC — American Joint Committee on Cancer; 
pre-NLR — pre-treatment neutrophil-to-lymphocyte ratio; post-NLR — post-treatment neutrophil-to-lymphocyte ratio

Figure 2. Multivariable Cox regression analysis of overall survival. Asterisk marks p-values < 0.05
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p = 0.04) (Tab. S2 — Supplementary File).  Conse-
quently, no multivariable analysis was conducted.

Distant failure
Higher pre-NLR [HR: 4.52 (1.22–16.8), p = 0.02] 

and N stage [HR: 5.42 (1.64–17.8), p = 0.005] were 
significantly associated with higher distant failure 
risk in univariable analysis (Tab. S3, Supplementary 
File). Both variables remained significant in mul-
tivariable analysis [HR: 4.1 (1.14–14), p = 0.03 
and HR: 5.3 (1.62–18), p = 0.0062, respectively) 
(Fig. S2 — Supplementary File). 

Oropharyngeal cancer
Additionally, a subgroup of patients with oro-

pharyngeal cancer was analyzed for OS and DSS. 
Univariable analysis revealed significant cor-
relation of pre-NLR, N2 stage with OS [HR: 3.19 
(1.21–8.44), p = 0.02 and [HR: 2.95 (1.26–6.88), 
p = 0.01, respectively] as well as smoking [HR: 1.03 
(1–1.05), p = 0.002] (Tab. 3). p16 status was includ-
ed in analysis in this group of patients and, as ex-
pected, was strongly correlated with OS [HR: 0.25 
(0.09–0.71), p = 0.0087]. However, these results 
should be considered with caution due to the high 
number of missing data.

Only pre-NLR and smoking remained signifi-
cant in multivariable analysis [HR: 3.06 (1.11–8.4), 
p = 0.03, HR: 1.02 (1–1), p = 0.015) (Fig. S3 — Sup-
plementary File). p16 was not included in multi-

variable analysis due to a small number of obser-
vations. 

In univariable analysis of variables significant 
for DSS and PFS, only pre-NLR was significant-
ly correlated with increased risk of unfavourable 
outcome [HR: 7.4 (1.8–29.2), p = 0.004 and HR: 
10.1 (1.8–56.6), p = 0.008 respectively]. None of 
the evaluated variables proved to be significant for 
DFFS in univariable analysis.

Complete response 
In the analyzed dataset, complete radiological 

and clinical tumor response (CR) was confirmed 
in 226 patients, while partial response (PR), sta-
ble disease (SD) or progression were diagnosed 
in 87 patients. Strong negative correlation of pre- 
and post-NLR with probability of CR was found 
[odds ratio (OR): 0.23 (0.08–0.6), p = 0.003, 
and OR: 0.39 (0.2–0.8), p = 0.01, respectively) for 
the whole group. For the oropharyngeal cancer 
subgroup only pre-NLR was significantly correlat-
ed with CR [OR: 0.18 (0.04–0.8), p = 0.03).

Discussion

Results of research on the key role of the im-
mune system in carcinogenesis and cancer treat-
ment caused an increased interest in studying 
components of this system, including neutrophils 
and lymphocytes circulating in the blood [2, 3, 18]. 

Table 3. Univariable Cox regression analysis of overall survival in oropharyngeal cancer subgroup. Asterisk marks 
p values < 0.05

Variable Reference HR (95% CI) p

T STAGE  T1

T2: 0.5 (0.11–2.31)

T3: 1.4 (0.32–6)

T4: 1.45 (0.35–6)

0.37

0.64

0.61

N STAGE  N0

N1: 1.76 (0.65–4.76)

N2: 2.95 (1.26–6.88) 

N3: 1.83 (0.45–7.36) 

0.26

0.01*

0.39

Age 1 year 1.01 (0.98–1.04) 0.29

Tretament RTCT vs RT 0.66 (0.36–1.18) 0.54

Smoking 10 pack years 1.03 (1–1.05) 0.002*

log 10 pre-NLR 1 log NLR 3.19 (1.21–8.44) 0.02*

log10 post-NLR 1 log NLR 1.06 (0.54–2.19) 0.79

p16 Positive vs. negative 0.25 (0.09–0.71) 0.0087*

HR — hazard ratio; CI — confidence interval; RT — radiation therapy; RTCT — radiochemotherapy; pre-NLR — pre-treatment neutrophil-to-lymphocyte ratio; 
post-NLR — post-treatment neutrophil-to-lymphocyte ratio
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Numerous studies investigated impact of NLR on 
outcome in non-small cell lung cancer [7, 8], but 
there is also growing evidence of negative impact 
of increased NLR on survival in other solid tumors 
[19, 20], including squamous cell carcinoma of head 
and neck [21–28]. A clear advantage of studying 
NLR and other components of CBC is their avail-
ability from routinely collected blood samples, low 
cost of analysis and lack of additional burden for 
patients. Results have a potential for clinical appli-
cation and risk assessment. However, in the light 
of the latest basic research of the complex role of 
the immune system, translation of these results 
into clinical practice might not be straightforward. 

Balance between neutrophils circulating in blood 
and maturating in bone marrow is related to chron-
ic inflammation, which is cited as one of the hall-
marks of cancer [29]. Circulating neutrophils have 
a complex influence on carcinogenesis.  They fa-
cilitate proliferation of tumor cells by decreasing 
the impact of the host immune system and in-
duce angiogenesis. [30] Neutrophils can promote 
the spread of cancer cells outside blood vessels, as 
well as support formation of metastases by inhib-
iting natural killer function (NK) [2, 30, 31]. On-
going and further studies focus on identification of 
neutrophils subpopulations, like for example poly-
morphonuclear myeloid - derived suppressor cells 
(PMN-MDSC), and insight in their role in carcino-
genesis and resistance for cancer therapies [32].  

The complex and still not fully studied inter-
play of the immune system with host and cancer 
reflects the role of tumor associated neutrophils 
(TANs), which increase anti-tumor immune re-
sponse by interacting with CD8+ lymphocytes. 
Also, TANs induced by radiotherapy increase pro-
duction of reactive oxygen species (ROS), leading 
to increased rate of apoptosis of tumor cells.  On 
the other hand, different phenotypes of TANs were 
recently discovered, which might exhibit different 
impacts on tumorigenesis. Their role is dynam-
ic and their impact on the course of disease still 
needs to be studied. [18, 30] Moreover, immune 
system components localized in the tumor micro-
environment (TME) play a very important role in 
increasing the benefit of radiotherapy, including 
potential abscopal effect [33].

Lymphocytes are another important component 
of the immune system involved in response to can-
cer. It is acknowledged that “hot tumors” — infil-

trated by tumor-infiltrating lymphocytes (TILs) 
— have a more favorable prognosis than “cold 
tumors” [5, 34]. Lymphocytes are also very sen-
sitive to irradiation and chronic decrease in lym-
phocyte population is often seen after radiotherapy 
and chemoradiation. 

In this study, the impact of changes of pre- 
and post-treatment NLR was retrospectively evalu-
ated in a group of patients treated for head and neck 
cancer with curative intent.  The study demonstrat-
ed that NLR is a strong predictor of overall survival 
and cancer related death, supporting previous re-
search [21, 22, 24]. In univariable analysis the in-
crease of NLR at both time points was significant 
for cancer related death, with post-NLR remaining 
significant when adjusted for other factors in mul-
tivariable analysis. Pretreatment NLR also showed 
significant impact on the risk of distant metasta-
ses, which is in line with previous studies [27, 35]. 
The involvement of regional lymph nodes was 
a significant factor together with increased NLR in 
both OS and DFFS analyses, providing evidence for 
the suggested complex role of the immune system 
in pro- and anticancer response. 

Results of research of impact of NLR on locore-
gional failure are conflicting. Concurrent with Bo-
jaxiu, this study did not confirm decrease of time 
to locoregional failure in patients with higher pre- 
and post-NLR for the whole group of patients [22]. 
However, meta-analyses conducted by Yang and Yu 
[35, 36] suggests shorter time to locoregional fail-
ure for those with higher NLR. The reason could 
be the ethnicity of included patients, as according 
to Yang higher NLR has a negative impact on time 
to failure in Asian population with higher rate of 
nasopharyngeal cancer, whereas such impact was 
not observed in included studies with non-Asian 
patients [36].

However, in this study both pre- and post-treat-
ment NLR were significant for locoregional failure 
in a subgroup of patients diagnosed with oropha-
ryngeal cancer. These findings are in line with re-
sults of Ng and Gorphe studies [27, 37] and support 
the hypothesis that the immune system plays a key 
role in the etiology of p16 positive cancer [38]. P16 
was not included in multivariable analysis in this 
study due to the relatively low number of patients 
with a known p16 status. Assessment of the p16 
status became a standard in our center in 2018. Ac-
tive smoking was a significant predictor of OS only 
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for oropharyngeal cancer, which was also report-
ed by Ng [27]. Active tobacco use has been shown 
to influence tumor immune microenvironment 
via suppression of IFN pathways, and decreasing 
the number of cytotoxic T lymphocytes in patients 
with head and neck cancer [39].

A novel finding of this study is the negative cor-
relation of probability of complete response with 
increased pre-NLR level, which in this context like-
ly reflects the different characteristics of tumor mi-
croenvironment (TIM). Infiltration of tumor by 
lymphocytes (“hot tumors”) was previously shown 
to correlate with better prognosis in comparison 
with “cold” tumors [34], where depletion and in-
hibition of lymphocyte population by the excess of 
neutrophils recruited from bone marrow protect 
tumors from infiltration by NK and T lymphocytes. 
These findings were also confirmed for oropharyn-
geal cancer, as well as for osteosarcoma and pros-
tate [11, 12].

The NLR ratio could be potentially used in 
the clinic as an additional factor in planning treat-
ment strategy for individual patients, including 
closer surveillance after treatment for high-risk 
patients. Many studies made an attempt to strati-
fy the patients according to NLR ratio, generating 
risk groups or nomograms. Indeed, such an ap-
proach makes this parameter easier for use in daily 
practice; however, there is no consensus in avail-
able literature regarding valid threshold separating 
risk groups. Value varies from 3 to 5 and above, 
depending on the study [16, 17, 23]. Thus, in this 
study we did not make an attempt to find a thresh-
old value but used the hazard ratio to assess indi-
vidual patient’s risk.

The study has several limitations. First, 
the dataset was collected retrospectively. However, 
all of the included patients were treated according 
to the same therapeutic and supportive care pro-
cedures, making this group of patients unique-
ly homogenous and decreasing the probability 
of selection bias. The study also failed to demon-
strate significant correlation of NLR with outcome 
in multivariable analysis if adjusted for p16 status 
due to a high number of missing observations.

An interesting novel finding is the negative im-
pact of high pre- and post-NLR on complete re-
sponse, both in the entire group and in patients 
diagnosed with oropharyngeal cancer. These find-
ings support the concept of the role of the immune 

system and neutrophil subpopulations in the natu-
ral history of cancer and treatment response. 

Conclusions

Neutrophil-to-Lymphocyte Ratio  evaluated 
before and post chemoradiation of head and neck 
cancer was a strong predictor of unfavorable treat-
ment outcome for the whole group of patients 
and, if confirmed in prospective studies, could be 
used for risk evaluation and clinical decision about 
treatment as well as for selection of high-risk pa-
tients for closer post-treatment surveillance. Fur-
ther studies are necessary to translate the complex 
role of immune system components in pro- and an-
ti-tumor activity and exploit it for individualization 
of the treatment.
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