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Abstract: Introduction: The identification of some prognostic markers in head and neck cancers (HNC) is nec-

essary for the stratification of the therapeutic approach with benefits in increasing treatment response rates 

and limiting the toxic side effects of treatments. Neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-mono-

cyte ratio (LMR) and pallets-to-lymphocyte ratio (PLR) are currently validated as cheap and accessible bi-

omarkers in different types of solid tumors.The purpose of the study was to evaluate the possible biomarker 

value of NLR, PLR and MLR recorded pre-treatment (radiotherapy/chemotherapy) for prognostic purposes in 

HNC. Materials and methods: The study included 190 patients with HNC included in the oncology record in 

the oncology outpatient clinic of the Craiova County Emergency Hospital starting from January 2002 and de-

ceased until December 2022. Among them, 40 patients treated multimodally in the Clinic were included in the 

study of Oncology of the Craiova County Emergency Hospital for which the pre-treatment value (chemother-

apy/radiotherapy) of NLR, PLR and MLR could be calculated. Overall survival (OS) values were correlated 

with NLR, PLR and MLR. Results: Median values for NLR, PLR and MLR were 6.15 (1.24-69), 200.79 (61.3- 

1775.0) and 0.53 (0.12-5.5) respectively. In the study, the mean values for NLR, PLR and MLR of 2.88, 142.97 

and 0.36 respectively were obtained. Median OS in the study group was 11 months (1-120). Although a negative 

Pearson`s correlation, the relationship between your variables was only weak, values R =.07, p=.67; R=.02, p=.31 

and R=07, p=.62 being related with NLR, PLR and MLR respectively correlation with overall survival (OS). The 

median values of NLR, PLR and MLR were calculated (1.53, 90.32 and 0.18 respectively) for HNC cases with 

pre-treatment values of NLR <2 and for HNC cases with NLR values ≥6 (23.5, 232.78 and 0.79 respectively). 

Median OS for cases with NLR<2 and NLR≥6 were 17.4 and 13 months, respectively. Conclusions: The negative 

correlations of  NLR, PLR and MLR with OS reported in the study are in accordance with the data reported 

in the literature for locally advanced recurrent and metastatic HNSCC cases. The comparative analysis of the 

data in the group with NLR<2 and NLR≥6 highlights an advantage of 4.4 months in median OS in favor of the 

group with low values of NLR. Being cheap and accessible, these markers could change the therapeutic ap-

proach even in centers with limited resources. The role of borderline NLR values as a prognostic factor in 

HNSCC must also be defined. PLR and MLR are less evaluated as biomarkers but the study demonstrates their 

potential to be used as prognostic biomarkers, it remains to be clarified if their inclusion in multivariable mod-

els along with NLR would bring a benefit. 

Keywords: head and neck cancers; HNC; HNSCC; NLR; PLR; MLR; biomarkers; prognostic 
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1. Introduction: 

The role and value of peripheral blood biomarkers has been demonstrated in several types of 

cancer, especially in recent years. Neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-monocyte 

ratio (LMR) and pallets-to-lymphocyte ratio (PLR) were investigated independently or in association 

are evaluated markers of inflammation, increased values being correlated with unfavorable progno-

sis. NLR, one of the most frequently evaluated biomarkers is correlated with 2 factors: acute and 

chronic inflammation indicated by neutrophil count and adaptive immunity correlated with the 

number of lymphocytes. PLR can be associated with the release of cytokines and chemokines, and 

MLR reflects both inflammation and the risk of cancer progression, an alteration of this ratio involv-

ing the inability of the host to block tumor proliferation [1–3]. One of the major advantages of using 

NLR, PLR and MLR as a biomarker is the simple, inexpensive evaluation method, the patient's dis-

comfort being minimal, only peripheral blood samples being required. In contrast, the modern meth-

ods of immunohistochemistry and polymerase chain reaction (PCR) are mentioned, which involve 

taking samples by biopsy [4]. 

The heterogeneity of the response to aggressive multimodal treatment including surgery, radi-

otherapy, chemotherapy, target molecular therapy and immunotherapy justifies the efforts to iden-

tify prognostic and predictive biomarkers in head and neck cancers (HNC). Even if the subtype of 

the disease associated with Human Papilloma Virus (HPV) infection is related to a superior response 

to treatment and a favorable prognosis, a stratification of the treatment to limit the toxicities associ-

ated with the treatment, but also to increase the response rate is still the subject of clinical studies. 

Understanding the physiopatological mechanisms, the role of inflammation and the host's immune 

response in initiating cancer progression and metastasis, but also in modulating the response to treat-

ment, explaining a favorable response due to the abundance of immune cells in HPV related HNC 

are arguments that explain the growing interest in NLR, PLR and MLR as possible biomarkers in 

HNC [5]. NLR is the most frequently reported biomarker, and the meta-analysis of Rodrigo et al. 

which includes studies related to oropharyngeal cancer identifies NLR, more precisely the increased 

values of this ratio as a negative prognostic factor. Even though, regardless of HPV status, high pre-

treatment NLR values were associated with an unfavorable prognosis in oropharyngeal cancer. The 

correlation of NLR with prognosis was more significant in cases of HPV-related oropharyngeal can-

cer [6]. 

The aim of the study was to evaluate the possible biomarker value of NLR, PLR and MLR rec-

orded pre-treatment for prognostic purposes in HNC. 

1.1. NLR, PLR and MLR – from prognostic markers to future orchestrator of HNC multimodal approach? 

The rapid development in recent years of genetic and molecular analysis made it possible to 

identify specific molecular changes that could guide oncological treatments in HNC. However, the 

absence of clear correlations between molecular and genetic features with a prognosis make studies 

on large samples and uniform characterizations of tumor specimens necessary. Excision repair cross 

complementing group 1 (ERCC1), a deoxyribonucleic acid (DNA) repair enzyme involved in Cispla-

tin resistance and HPV status are the most promising biomarkers in HNC. However, the generation 

of combined markers including not only imaging/radiomics features and genetic and molecular mu-

tation, but also peripheral blood biomarkers could predict not only prognostic, but also the pattern 

of evolution in order to stratify treatment escalation and elective management of neck lymph-nodes 

[7]. The three reports including the value of neutrophils were analyzed in a systematic review of 49 

relevant studies that included HNC patients. Even if an obvious heterogeneity was observed between 

studies, NLR, PLR and MLR were strongly correlated with prognostic. Kumarasamy et al. considers 

that these biomarkers could be introduced in clinical practice for the therapeutic decision [8].The 

study conduced in the Department of Otolaryngology, Head and Neck Surgery of Beijing Tongren 

Hospital included 50 laryngeal cancer patients and 40 healthy subjects as a control group and evalu-

ated NLR, lymphocyte to monocyte ratio (LMR) and monocyte-to-white blood cell ratio (MWR) as a 

prognostic markers. The values calculated were higher for NLR, PLR, MWR and were lower for LMR 

in the group of patients with cancer than in the control group. Increased values of NLR, PLR and 
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MWR and lower values of LMR were associated with a reduced 5 years OS, this positive correlation 

for NLR, PLR and MWR and negative for LMR being also identified in the case of comparative as-

sessment of survivors and deceased patients. Age, alcohol consumption and smoking as well as TNM 

staging were correlated with these biomarkers, being considered that their  association could confer 

a superior performance [9]. A significant increase in NLR and PLR with the degree of histological 

tumor differentiation and TNM staging was observed in a study that included 170 HNC cases and 80 

cases as control group. The increased values of NLR and PLR were also higher in HNC cases com-

pared to values obtained in healthy patients, but they were also correlated with an unfavorable prog-

nosis. The authors recommend confirmation of the results on larger patients groups and assessment 

of these markers correlations with the treatment response [10,11]. An NLR value ≧3.6 is considered 

the cut-off value in a group of 180 patients from Taiwan diagnosed with advanced stages (stage III 

and IV) of nasopharyngeal cancer. NLRs higher than the maintained value are associated with re-

duced PFS, DFS and OS [12]. 

Brewczyńsk and colleagues proposed the evaluation of NLR, PLR, MLR and the SII systemic 

inflammation index before and after radiotherapy/chemotherapy in patients diagnosed with oropha-

ryngeal cancers related and unrelated to HPV infection, trying to identify a correlation of these pa-

rameters with DFS and OS. In the case of HPV positive patients, a correlation with a reduced OS was 

identified for increased pretreatment white blood cells (WBC) (>8.33 /mm3), but also with values of 

NLR>2.13 and SII >448.60. Values NLR>2.29 and SII>462.58 were strongly associated with a reduced 

DFS. In the case of patients with HPV-unrelated disease, these correlations were not identified [13]. 

A meta-analysis that included 24 articles and an independent set of patients (n=540) evaluated 

the values and ranges of values of NLR that were correlated with OS and DFS. The study did not 

identify a significant cut off for OS and DFS in the range of NLR >2.2 and <6, significant differences 

being identified for values of NLR <2.2 and >6, higher values of NLR being associated with unfavor-

able prognosis [14]. Analyzing 28 cohorts including 6847 head and neck squamous cell carcinoma 

(HNSCC), systematic review and meta-analysis by Yang et al. concludes that increased values of pre-

treatment NLR are associated with DFS, PFS, OS, but also with cancer specific survival, without a 

strong correlation [15].  

Evaluating the prognostic value of NLR, MLR, PLR, alkaline phosphatase (ALP) and lactate de-

hydrogenase (LDH) pre-operatively and post-operatively, a study that included 361 cases of squa-

mous laryngeal cancer identified the value NLR, PLR and MLR in both perioperative settings as 

prognostic. ALP and LDH have not demonstrated predictive power in all situations. The authors 

propose preoperative NLR and postoperative MLR as an independent marker of OS and PFS in lar-

yngeal cancer [16]. 

The heterogeneity in the cut off values reported by different authors justifies the initiation of 

studies with the aim of identifying this value with a prognostic role. Using the maximum concord-

ance index (C-index) method and internal validation via the bootstrapping method, the NLR cut off 

was identified on a lot of non-metastatic nasopharyngeal cancer cases treated with intensity modu-

lated radiotherapy (IMRT) for curative purposes. The study included 463 patients and the follow-up 

period was 70.8 months. The value of NLR =3 was associated with the highest C index (0.548). An 

NLR >3 was considered an independent prognostic factor, being associated with reduced survival. 

The authors recommend the introduction of this prognostic factor in the evaluation of nasopharyn-

geal cancer [17]. 

The prognostic value of NLR and PLR in patients with HNSCC treated with definitive or adju-

vant chemo-radiotherapy using complete blood counts (CBCs) recorded 10 days before the start of 

treatment were evaluated in a study that included 186 patients in relation to OS, locoregional recur-

rence-free survival (LRFS), DFS and acute toxicity. Most cases (45%) were cancers of the oropharynx, 

followed by cancers of the oral cavity, hypopharynx and larynx in proportions of 28%, 14% and 13% 

respectively. The study identified a relationship between NLR and OS and between LTFS and DFS.  

Acute grade ≥ 2 toxicity was not correlated with any of these markers. PLR was also not associated 

with outcomes or toxicity. The authors considered that NLR could be used as an independent pre-

dictive biomarker of mortality in patients with HNSCC treated with chemo-radiotherapy [18]. 
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Takenada et al. analyzed 19 studies that include 3770 patients and demonstrates the prognostic value 

of NLR in HNSCC. The results highlighted in all studies a correlation of the NLR values higher than 

the cutoff with poorer disease-specific survival  and OS. A meta-analysis proposed by the same au-

thors that included 9 studies that enrolled 2327 patients also demonstrated the prognostic value of 

PLR in HNSCC. In this case higher PLR values were associated with unfavorable prognosis. Another 

study by the team from the otorhinolaryngology department in Osaka, Japan identified NLR as a 

predictor of response to immune checkpoint inhibitors (ICIs) treatment in HNSCC [19–21]. A 1.78 

combined and site-specific hazard ratio for OS was identified by Mascarella et al. in a meta-analysis 

including 24 studies and 6479 patients for cases with higher NLR values (raging between 2.04-5). The 

highest hazard ratio for OS was 2.36, being associated with hypopharyngeal cancer [22]. PLR and 

NLR were recorded in the first 4 weeks of treatment on a group of 273 patients treated at McGill 

University Health Center HNSCC in a time interval of 11 years. The study evaluated PLR and NLR 

in relation to recurrence and mortality rates. An increased mortality (43%) and a more advanced T 

stage was associated with PLR >170 and NLR ≤3.0. NLR values above 4.2 were associated with a 

higher risk of recurrence. The study identifies the association of NLR PLR at least as precise as TNM 

staging in predicting survival [23]. 

Using the AUROC peaks method, optimal threshold for 5 years survival amd values for NLR 

and PLR were calculated in HNSCC cases treated with surgery. Cases without R0 resection and pa-

tients with chronic inflammatory diseases were excluded from this study. Cutoff values of 113 and 

2.8 for PLR and NLR respectively were identified. It should be noted the different proportion of pa-

tients with PLR values higher than the threshold in the case of hypopharyngeal tumors (71.7%) and 

lower than the threshold in the case of oropharyngeal tumors (25.0%). Also, mortality at 5 years in 

the case of tumors with PLR values lower than the threshold was 24.6% vs 46.4% in the case of tumors 

with PLR ≥107. And for NLR, the same indicator was 32.3% vs 56.5% for NLR values < 3.9, respec-

tively NLR values ≥ 3.9. For PLR, the correlation is also observed in the case of DFS and cancer specific 

mortality. NLR is correlated only with mortality [24]. The prognostic values (including OS and DFS) 

of pre-treatment lymphocyte-monocyte ratio (LMR) in HNSCC was evaluated in a systematic review 

and a meta-analysis that included 4260 cases from 7 cohorts. The increased value of LMR was asso-

ciated with favorable prognosis. The authors mention the need for careful evaluation of the results, 

being a retrospective study [25]. Changes in the dynamics of LMR during radiotherapy for HNC were 

evaluated in relation to OS and metastasis free survival in a group of 1431 patients. The follow-up 

period was 9 years and during this period 44.4% of the patients died and 16.8% developed distant 

metastases. Higher delta-MLR variation at 2 weeks was associated with OS and metastasis free sur-

vival at 5 years of 59% and 80% rates respectively. In the case of lower delta-MLR, the same variables 

were associated with 73% and 87% respectively. Delta-MLR was identified as an independent prog-

nostic factor in HNC treated with radiotherapy. The authors recommend the use of this biomarker, 

being cheap and accessible [26]. 

An analysis that included 215 cases that fulfilled the study criteria of primary adenocarcinoma 

and carcinoma, advanced-stage sinonasal cancers, highlighted a correlation of the pre-treatment val-

ues of NLR and PLR with OS and DFS. Cases with higher values of the two markers had shorter OS 

and DFS. NLR <2.6 and PLR <156.9 were associated with reduced risk of recurrence [27]. A complex 

score involving fibrinogen value and NLR was proposed for prognostic purposes in advanced hypo-

pharyngeal carcinoma. All 111 patients in the study were treated with radiotherapy, bio-radiotherapy 

or chemo-radiotherapy. Three score values were used to divide the patients into groups, and subse-

quently the prognostic value of the scores was analyzed. Fibrinogen ≥341 mg/dl and NLR≥3.59, i.e. 

F-SCOR =2 was identified as an independent predictor of OS and PFS. In the case of patients with F-

NLR score =2, OS and PFS were significantly lower than in the group with F-NLR score =0 (fibrinogen 

<341 mg/dl and NLR<3.59) [28]. The studies considered significant for identifying the predictive 

power for treatment response, but also the prognostic value of NLR, PLR and MLR were summarized 

in Table 1 [9–30]. 
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Table 1. NLR, PLR and MLR, predictive and prognostic biomarkers in HNC. 

Investigated 

ratio(s) as bi-

omarker(s) 

Anatomical site 

of cancer/hystol-

ogy 

Number of 

case 

Results/conclu-

sion 

Cuoff 

value(s) 
Reference 

NLR, PLR, 

LMR, mono-

cyte-to-white 

blood cell ra-

tio (MWR) 

laryngeal carci-

noma 
50 

NLR, PLR, LMR, 

and MWR could 

be used as prog-

nostic and diag-

nostic markers in 

laryngeal cancer; 

their combination 

increases the accu-

racy of the predic-

tion. 

 Li et al., 2022 

NLR, PLR not specified 

170 hysto-

logical con-

firmed 

cases+80 

case in con-

trol group 

Increased NLR 

and PLR values is 

correlated with 

poor prognostic 

 
Seetohul  et 

al., 2019 

NLR, PLR 

laryngeal squa-

mous cell carci-

noma  

290    

preoperative NLR 

and PLR can be 

prognostic mark-

ers, the accuracy 

increases if they 

are used in combi-

nation 

2,22 for 

NLR and 

114 for 

PLR  

Tu et al., 2018 

NLR 
nasopharyngeal 

carcinoma 
190 

A high NLR is 

identified as a 

poor prognostic 

factor for naso-

pharyngeal cancer 

in Taiwan 

3,6 
Liao et al., 

2018 

NLR, PLR, 

MLR, sys-

temic immune 

inflammation 

(SII) index 

HPV-Related 

and HPV-Unre-

lated Oropha-

ryngeal Cancer 

127 

Studied immune 

ratios could be 

stratification fac-

tors in both HPV− 

and HPV+ cases 

NLR >2,13, 

SII >448 

for OS and 

NLR 

>2.29), SII 

>462.58 for 

DFS 

Brewczyński 

et al., 2021 

NLR HNSCC 

25 studies 

in 24 arti-

cles, 1536 

cases 

pretreatment NLR 

values below 2 

and above 6 could 

be more conclu-

sive biomarkers of 

prognosis 

NLR < 2, 2 

to 6, 

and ≥ 6 

Cho et al., 

2018 

NLR, PLR HNSCC 

28 cohorts 

involving 

6847 cases 

high pretreatment 

NLR predicted 

poor OS, DFS and 

cancer specifical 

survival. PLR not 

 
Yang et al., 

2019 
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associated with 

OS or DFS   

NLR, MLR, 

PLR, alkaline 

phosphatase 

(ALP) and l 

actate dehy-

drogenase 

(LDH) 

laryngeal squa-

mous cell carci-

noma 

361 

elevated preoper-

ative NLR, PLR, 

MLR and 

ALP  are predic-

tors of worst sur-

vival; NLR and 

postoperative 

MLR were identi-

fied as independ-

ent prognostic 

markers 

 
Chen et al., 

2018 

NLR 
nasopharyngeal 

carcinoma 
463 

A value off NLR=3 

is an  independ-

ent poor prognos-

tic factor 

3 

Setakorn-

nukul et al., 

2021 

NLR, PLR 

head and neck 

cancer patients 

treated with 

(chemo-) radia-

tion 

186 

Higher NLR is as-

sociated with OS 

but not associated 

with recurrence-

free survival 

(LRFS), distant re-

currence-free sur-

vival (DRFS), and 

acute toxicity acita 

de grad  ≥ 2; PLR 

was not correlated 

with outcome or 

toxicity 

 
Bojaxhiu et 

al., 2016 

NLR HNSCC 3770 

Elevated NLR pre-

dicts worse out-

comes  

 
Takenaka et 

al., 2017 

Platelet 

count and 

PLR 

HNSCC 

8 studies in-

cluding  

4096 pa-

tients and 9 

studies in-

cluding  

2327 pa-

tients 

Elevated platelet 

count and PLR are 

associated with 

poor prognosis 

 
Takenaka et 

al., 2018 

NLR HNSCC  

14  studies 

involving 

929 

The NLR predicts 

treatment results 

in immune check-

point inhibitors 

(ICIs) 

 
Takenaka et 

al., 2022 

NLR HNSCC 

24 articles 

and 

6479 cases 

An elevated NLR 

is a predictor for a 

poor OS 

 
Mascarella et 

al., 2018 

NLR, PLR  HNSCC  273  

PLR and NLR  in-

dependent predic-

tors of mortality 

 
Rassouli et al., 

2015 
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and recurrence re-

spectively 

NLR, PLR HNSCC 156 

NLR higher than 

the threshold is 

associated with an 

unfavorable evo-

lution. NLR is an 

independent pre-

dictor of five-year 

overall survival. 

Neither PLR nor 

NLR are corre-

lated with tumor 

recurrence 

NLR =3,9 
Szilasi et al., 

2020 

lymphocyte-

to-monocyte 

ratio (LMR) 

HNSCC 4260 

An elevated LMR 

may be a predic-

tor of favorable 

prognosis 

 
Tham et al., 

2018 

LMR HNC 1431 

Dynamic delta-

LMR during radi-

otherapy is a sim-

ple and inexpen-

sive marker for 

freedom from me-

tastasis and OS 

 Lin et al. 2020 

NLR,PLR 

 

paranasal sinus 

 
215 

NLR and PLR are 

independent 

prognostic factors 

of DFS. Higher 

pretreatment NLR 

and PLR are re-

lated to poor 

prognosis. 

NLR =2.6; 

PLR =156.9 

Turri-Zanoni 

et al., 2017 

Fibrinogen (F) 

and NLR; F-

NLR score 

hypopharyngeal 

carcinoma  
111 

F-NLR score could 

stratify patients 

into prognostic 

groups 

 
Kuwahara et 

al., 2018 

NLR, MLR 

early-stage (T1-

T2) oral squa-

mous cell carci-

noma (OSCC) of 

the tongue 

102 

NLR, MLR indep-

nednt predictor of 

o 

NLR=2,96 
Ventura et al., 

2021 

NLR, PLR laryngeal cancer. 

5716 pa-

tients from 

20 studies 

higher NLR pre-

dict poor PFS and 

os and higher PLR 

predict poor OS 

 Hu et al., 2022 

NLR, PLR, 

NLR/PLR re-

lationship 

Laryngeal carci-

moma 

5716 pa-

tients from 

20 studies 

NLR is associated 

with poor OS, 

PFS, and DFS; 

Higher PLR is a 

marker of poor OS 

 Hu et al., 2022 
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2. Materials and methods: 

The study included 190 patients with HNC from the oncology records in the oncology outpatient 

clinic of the Craiova County Emergency Hospital starting from January 2002 and deceased until De-

cember 2022. Among them, 40 patients multimodally treated in the Oncology Clinic of the County 

Hospital were included in the study. The possibility to calculate the pre-chemotherapy value of NLR, 

PLR and MLR was an inclusion criteria. Cases that benefited from other systemic oncological treat-

ment and radiotherapy before the evaluation of these markers were excluded. Other synchronous or 

metachronous malignancies or autoimmune diseases treated with immunosuppressive medication 

were also exclusion criteria. Hypertension and type 2 diabetes mellitus were not considered exclusion 

criteria. However, the cases that benefited from surgical interventions for diagnostic, curative and 

palliative purposes were accepted. Complete blood test was recorded in the day of admission to the 

oncology department, being included in the evaluation of chemotherapy regimen administration el-

igibility. Later, the complete blood test was repeated before each cycle of chemotherapy, but the dy-

namic asessment of biomarkers was not proposed. The variable time interval between chemotherapy 

courses and the differences between the radiotherapy regimens delivered sequentially or concur-

rently were also considered confounding factors. We also mention that due to the long period of 

inclusion in the study, there was a variability in the technique and radiotherapy doses, from the So-

viet Union Rokus M40 cobalt machine without imaging guidance to a 3-dimension conformal tech-

nique based on a LINAC machine. The variability in the clinical or imaging assessment of progression 

and the limitations due to technical reasons of the computer tomography (CT) follow up determined 

us not to include DFS and PFS in the analysis. All patients received chemotherapy with curative or 

palliative monotherapy based on platinum salts or regimens of platinum doublet or triplet combina-

tion including taxanes, 5-flurouracil or oral analog Capecitabine, the number of chemotherapy cycles 

varying between 1 and 12. The choice of the chemotherapy regimen was the physician's choice or was 

also influenced by the temporarily limited accessibility to certain chemotherapeutic agents in Roma-

nia. It should be mentioned that, being a retrospective study, in the cases that required surgery, the 

referral to the Oncology Clinic followed the surgical procedure. For this reason, the NLR, PLR and 

MLR values were recorded pre-chemotherapy/radiotherapy and not pre-treatment in all the cases. 

Pearson`s correlation of NLR, PLR and MLR with overall survival (OS) values were also analyzed. 

Evaluating the data from the meta-analysis by Cho and colleagues, we proposed in the analysis a 

comparison of the data for lower and higher values of NLR (<2 and ≥6 respectively) [14]. 

3. Results:  

Of the 40 patients included in the study, 39 (97.5%) were diagnosed with head and neck squa-

mous cell carcinoma (HNSCC). One case was diagnosed with pleomorphic sarcoma. After the initial 

analysis, this case was excluded from the study, only cases of HNSCC were included. The average 

age at the onset of the disease was 64.84 years (48-86 years). Hypertension and type 2 diabetes melli-

tus were reported in 8 and 2 cases, respectively. The vast majority of cases, 35 out of 39 (89.7%) in-

cluded in the study are males and 4 out of 39 (10.3%) were females. All cases were diagnosed with 

locally advanced or metastatic stage (III and IV). The group of patients included various anatomical 

sites of the disease: oropharynx -11 cases (28,2%), larynx -7 cases (17,94%), oral cavity -13 cases 

(33,33%), nasopharynx -  cases (2,55%), unknown primary -2 cases (5,1%), parathyroid – 1 case 

(2.55%), sinonasal– 1 case (2.55%). Mean values for NLR, PLR and MLR were 6.22 (1.24-69), 203.17 

(61.3-1775.0) and 0.53 (0.12-5.5) respectively. In the study, the median values for NLR, PLR and MLR 

of 2.88, 142.97 and 0.36 respectively were obtained. The free online platform https://www.socscista-

tistics.com/ was used for the statistical analysis. In the study, the mean values for NLR, PLR and MLR 

of 2.88, 142.97 and 0.36 respectively were obtained. Median OS in the study group was 11 months (1-

120). Although a negative Pearson`s correlation, the relationship between your variables was only 

weak, values R =.07, p=.67; R=.02, p=.31 and R=07, p=.62 being related with NLR, PLR and MLR re-

spectively correlation with overall survival (OS). The mean values of NLR, PLR and MLR were cal-

culated (1.53, 90.32 and 0.18 respectively) for HNC cases with pre-treatment values of NLR <2 and 

for HNC cases with NLR values ≥6 (23.5, 232.78 and 0.79 respectively). The characteristics of the 
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patients and the heatmap including NLR, PLR MLR and OS (in months) for 39  HNSCC cases also 

included in Table 2 and Table 3 respectively. Median OS for cases with NLR<2 and NLR≥6 were 17.4 

and 13 months, respectively [Graphic 1–4]. 

Table 1. Patients characteristics. 

Characteristics N (total =40) % 

Age at the time of diagnostic   

Median (range) 64.84 years (48-86 years). - 

Histology   

squamous cell carcinomas 

(SCC) 
39 100 

Anatomical tumor site   

oropharynx  11 28,2 

oral cavity  13 33,33 

larynx 7 17,94 

nasopharynx 1 2,55 

unknow priary 2 5,1 

sinonasal 1 2,55 

parathyroid 1 2,55 

NLR   

Mean (range) 6.22 (1,24-69)  

PLR   

Mean (range) 203.17 (61.3-1775.0)  

MLR   

Mean (range) 0.53 (0.12-5.5)  

Overall survival (OS)   

Median (range) 17.92 (1-120)  

Table 2. Heatmap including NLR, PLR, MLR and OS data for 39 cases included in the study. 

NLR PLR MLR OS (months) 

2.07 110.71 0.36 12 

2.74 83.69 0.41 6 

1.25 74.06 0.14 15 

1.24 61.63 0.22 42 

4.57 201.55 0.46 4 

3.03 127.91 0.39 15 

1.83 78.98 0.22 23 

4.44 244.14 0.78 3 

15.50 139.58 0.76 78 

2.51 188.72 0.22 6 

2.01 183.14 0.18 6 

1.88 88.63 0.14 4 

1.48 70.43 0.13 18 

8.91 142.34 0.81 13 

1.40 88.44 0.18 37 

5.04 379.33 0.23 11 

2.36 182.23 0.14 9 

1.67 89.63 0.12 13 

31.85 392.75 0.73 7 

4.33 160.91 0.34 1 

3.71 107.14 0.43 11 
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2.56 170.00 0.19 8 

8.61 146.50 1.00 11 

7.31 327.94 0.84 11 

2.75 111.71 0.33 13 

1.39 143.59 0.30 17 

1.37 201.34 0.46 21 

9.22 247.59 0.60 16 

2.97 118.70 0.30 3 

6.98 214.29 0.85 45 

2.69 331.18 0.15 11 

69.00 1775.00 5.50 1 

1.63 117.50 0.25 3 

4.10 155.69 0.45 3 

2.78 87.04 0.37 120 

4.74 174.14 0.50 69 

4.96 131.37 0.56 3 

2.34 137.21 0.30 8 

3.56 136.92 0.38 17 

 

Graphic 1. Mean NLR for patients with NLR values between 0 and 2 (left) and higher then 6 (right). 
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Graphic 2. Mean PLR for patients with NLR values between 0 and 2 (left) and higher then 6 (right). 

 

Graphic 3. Mean MLR for patients with NLR values between 0 and 2 (left) and higher then 6 (right). 
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Graphic 4. Median OS (months) for patients with NLR values between 0 and 2 (left) and higher then 

6 (right). 

4. Discussions: 

The importance of neutrophils and their involvement in the immune response has been evident 

since 1884 when the phenomenon of phagocytosis was described. These cells, the most abundant of 

leukocytes, have a short life span and have the role of monitoring infectious and inflammatory pro-

cesses, being the main effectors of the innate immune system. Their interaction with other types of 

leukocytes, modulating their immune role, explains the choice of association of these ratios as possi-

ble biomarkers in autoimmune diseases, cardiovascular diseases, infections and most types of cancer 

[31]. 

Multiple factors such as age, stress, but also diseases such as diabetes, coronary disease, anemia, 

stroke can influence NLR, a value between 1 and 2 being considered normal. A so-called "gray zone" 

between 2.3-3 can serve as an early warning of some pathological conditions including psychiatric 

disorders, cancer, atherosclerosis, being sensitive to infections, inflammation and sepsis. Related both 

with cancer-specific mortality and with overall cancer mortality of patients, but also being associated 

with the response to immunotherapy, NLR is promoted as a cheap and accessible biomarker. A value 

of 3 is generally recommended as a cut-off value for prognosis and the decrease of NLR values below 

7 is generally associated with a reduction in the risk of mortality in severe conditions. Zahorec con-

siders NLR a future biomarker related to cellular immune activation, an index of stress and inflam-

mation [32].  

A meta-analysis involving 14 studies and 5,274 patients evaluated the value of NLR, PLR and 

MLR as prognostic markers in endometrial cancer, starting from the premise that until now conclu-

sive positive results have only been obtained in cervical cancer, breast cancer, ovarian cancer and 

other types of solid tumors. NLR or PLR were correlated with disease free survival (DFS), increased 

values being associated with an unfavorable prognosis in endometrial cancer, but MLR was not as-

sociated with OS or DFS [33]. MLR, NLR, PLR and D-dimer were correlated with clinical outcome in 

lung cancer patients treated with surgery. For all these variables, lower values were identified as 

being associated with a better OS and PFS. In the multivariate analysis, the lower MLR value was an 

independent biomarker for a better OS and PFS [34]. Analyzing using Cox Regression the prognostic 

value of NLR and PLR on a set of 1435 cases from the University of Malaya Medical Center Breast 

Cancer Registry, Koh and colleagues identified both NLR and PLR as prognostic factors in breast 

cancer. The authors consider that additional studies are needed because this biomarker obviously 

brings added value if it is included in the prognostic models for breast cancer [35]. A retrospective 

analysis including 152 prostate cancer patients treated with radiotherapy in the Department of 
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Radiotherapy at the Maria Sklodowska-Curie National Institute of Oncological Research (Gliwice, 

Poland) aimed to evaluate the prognostic value of the pretreatment values of PLR, NLR, lymphocyte 

to monocyte ratio (LMR), platelets (PLT), but also other biological laboratory values including red 

blood cells (RBC), prostate specific antigen (PSA) level, Gleason score and factors related to the pa-

tient including age, smoking status and comorbidities. NLR, PLR, leukocyte count and pre-treatment 

RBC were identified as independent prognostic factors [36,37]. 

Even if in high-income countries, especially those in Western Europe and North America, Hu-

man Papilloma Virus (HPV) involvement in the etiology of HNSCC is already common, the studies 

proposed in Romania by Ursu et al. demonstrates that the vast majority of analyzed cases are non-

related to HPV infection. In a 26 cases evaluated for  oncogenic viruses involvement in HNSCC ethi-

ology, 23 of the cases are related to at least one of the viruses, but it should be mentioned that no case 

was associated with alpha or beta types of HPV infection. Only 23 cases out of 189, representing 

12.2%, were identified as HPV DNA-positive in another study conducted by Ursu and colleagues in 

Northeastern Romania, half of the cases being oropharyngeal cancers. The authors mention that only 

a small subset of HNSCC cases will be associated with HPV. Even taking into account these data, the 

lack of fully reimbursed standard evaluation of HPV status in our country, or at least p16 from im-

munohistochemistry as a surrogate marker, is obviously a source of uncertainty and possible TNM 

staging errors for oropharynx cancers [38,39]. 

The limits of the study must also be mentioned, including the uncertainty induced by the pres-

ence of comorbidities in some cases that have been shown to be associated with the two faces of the 

immune system (innate immune response and lymphocytes mediated adaptive immunity) being cor-

related with other diseases [40]. Also, the variability in the chemotherapy sequences and protocols of 

radiotherapy and chemotherapy, the lack of complete data regarding smoker status must also be 

mentioned as sources of uncertainty. The heterogeneity of the reports related to the cut off value of 

these markers, but also the contradictory results regarding the correlation of NLR, PLR and MLR 

with OS in HNC not related to HPV make investigations and prospective studies on large cohorts of 

patients with uniform inclusion criteria necessary. 

5. Conclusions:  

The negative correlations of  NLR, PLR and MLR with OS reported in the study are in accord-

ance with the data reported in the literature for locally advanced recurrent and metastatic HNSCC 

cases. The comparative analysis of the data in the group with NLR<2 and NLR≥6 highlights an ad-

vantage of 4.4 months in median OS in favor of the group with low values of NLR. Being cheap and 

accessible, these markers could change the therapeutic approach even in centers with limited re-

sources. The role of borderline NLR values as a prognostic factor in HNSCC must also be defined. 

PLR and MLR are less evaluated as biomarkers, but the study demonstrates their potential to be used 

as prognostic biomarkers, it remains to be clarified if their inclusion in multivariable models along 

with NLR would bring a benefit in prognostic models of HNSCC 
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