
Romanian Journal of Medical and Dental Education 

Vol. 9, No. 1, January - February 2020 

 

96 

 

NEUTROPHIL-TO-LYMPHOCYTE RATIO, LYMPHOCYTE-TO-

MONOCYTE RATIO AND PLATELET-TO-LYMPHOCYTE RATIO 

CORRELATES WITH HISTOPATHOLOGICAL GRADING OF ORAL 

SQUAMOUS CELL CARCINOMA 

 

Mihnea Octavian Petrescu
1
, Gabriel Sebastian Petrescu

1
, Cristina Munteanu

1
, 

Adrian Camen
1
, Dumitru Rădulescu

2
, Valeriu Șurlin

2
 

 
1
Department of Oral and Maxillofacial Surgery, Clinical County Emergency Hospital of 

Craiova, University of Medicine and Pharmacy Craiova 
2
1st Clinic of Surgery, Clinical County Emergency Hospital of Craiova, University of 

Medicine and Pharmacy of Craiova, Romania 

 

Corresponding author: Gabriel-Sebastian Petrescu, PhD student, University of Medicine 

and Pharmacy of Craiova, email: sebigabriel_petrescu@yahoo.com 

 

Abstract: Inflammation may have a role in the development of tumors and the apparition of 

metastasis. The objective of this study was to investigate the correlation between three inflammatory markers: 

neutrophil to lymphocyte ratio (NLR), platelet to lymphocyte ratio (PLR) and lymphocyte to monocyte ratio 

(LMR) in peripheral blood of patients with oral squamous cell carcinoma (OSCC) and cancer histopathological 

differentiation. Methods: Medical records of 205 patients diagnosed with oral maxillofacial cancer between 

January 2017 and June 2019 were retrospectively analyzed. All patients were divided in groups according to the 

histopathological results. We investigated pretreatment neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-

monocyte ratio (LMR) and platelet-to-lymphocyte ratio (PLR) and compared them between the groups. Results: 

From 205 patients, 51 had basal cell carcinoma (BCC), 7 had well differentiated (squamous cell carcinoma) 

SCC, 36 had good and moderately differentiated SCC, 67 had moderately differentiated SCC, 21 had moderate 

and poorly differentiated SCC and 23 had low differentiated SCC. The NLR, PLR and LMR for each group 

suggested an increasingly inflammatory response as the SCC differentiation was lower. Positive lymph node 

metastasis of the neck was found in 47% of all low differentiated squamous cell carcinoma (SCC) compared 

with only 1,9% in patients BCC, with higher inflammatory response in patients with positive neck. Conclusions: 

We observed that poorer histological differentiation in SCC was connected with higher inflammatory response in 

pretreatment NLR, PLR and LMR. 

Keywords: lymphocyte-to-monocyte ratio (LMR), neutrophil-to-lymphocyte ratio (NLR), and platelet-to-

lymphocyte ratio (PLR), cancer, malign lesions, head and neck squamous cell carcinoma (HNSCC), oral 

squamous cell carcinoma (OSCC), basal cell carcinoma (BCC). 

 

INTRODUCTION 

Oral cancer ranks 17th out of all 

cancers [1] and has decreased in incidence in 

recent years [2-4]. Oral cancer was also 

reported to occur more frequently (64 - 69% 

of the cases) in men. In 2018, 354,864 new 

cases of oral cancer and 177,384 deaths were 

reported. Oral cancer tends to cluster in high-

risk regions such as Asia [5] were betel quid 

chewing is known to be a strong risk factor 

for oral cancer [6]. 

Local inflammation has been 

recognized as having very important role in 

the initiation and development of primary 

tumor and metastases [7]. Inflammation is a 

normal response to injury or infection but it 

can also be a vital part in cancer 

microenvironment [8]. 
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Hypoxia and inflammation are 

known to have an interdependent 

relationship [9-11] Hypoxia (especially 

cyclic hypoxia) is frequently seen in cancers 

and inflamed tissues and it can cause DNA 

damage, induce metastasis and resistance to 

anti-cancer treatments [12] while increased 

local vascularization can help primary tumor 

growth by increasing oxygen supply, 

bringing growth factors and the needed 

nutrients faster and also providing a 

mechanism for metastasis [13]. 

For example, in a recent study, acute 

inflammation of the pancreas was shown to 

be associated to a higher risk of pancreatic 

cancer [14]. 

Chronic inflammation is known to be 

associated with increased susceptibility to 

cancer [15, 16] by determining angiogenesis 

and thus promoting cancer progression. 

Chronic infections are considered risk or 

etiological factors for many gastric, oral and 

cervical cancers [17]. 

Neutrophil-to-lymphocyte ratio 

(NLR) is an easy-to-obtain marker for 

systemic inflammation that has been shown 

to be effective in predicting the prognosis of 

cancer treatments. Also, neutrophil count 

and NLR were found in several studies to be 

higher in patients with head and neck 

squamous cell carcinoma (HNSCC) [18]. 

Many recent studies indicate the 

important role of neutrophils in tumor 

development as cancer is known to be able to 

induce neutrophilia [18, 19]. 

Neutrophils are the most abundant 

cells found in early acute inflammation and 

are considered to be the first line of defense 

in infections [18] and are known to promote 

angiogenesis [16]. 

Several studies have shown that 

mean NLR value in healthy adults is 1,65 

[20, 21] while elevated NLR was shown to 

indicate a more aggressive and advanced 

tumor associated with a local inflammatory 

microenvironment which promotes 

metastasis. A high NLR, usually observed in 

most cancer patients, can indicate a low 

lymphocyte count who are known to have 

tumor suppressing effects and/or a high 

neutrophil count who can promote 

angiogenesis and thus helping the tumor to 

spread [22, 23]. 

Regarding the lymphocyte-to-

monocyte ratio (LMR), high monocyte count 

associated or not with low lymphocyte count 

causing a low LMR is known to be a poor 

prognostic indicator in cancer. The 

association between high monocytes and 

poor cancer prognostic is still unclear. 

Monocyte can create proinflammatory 

cytokines and thus promote angiogenesis and 

metastasis in patients with malign tumors. A 

low LMR is shown to indicate a poor 

prognostic in cancer patients. The exact 

mechanism explaining the presence of high 

monocytes in parents having malignant 

tumors is not yet fully understood. 

Monocytes promote inflammation and thus 

they can cause angiogenesis and help tumor 

spreading [24]. 

 

MATERIAL AND METHODS 

Medical records of 550 patients 

diagnosed with oral maxillofacial tumors 

between January 2017 and June 2019 were 

retrospectively analyzed from the Oral 

Maxillofacial Clinic of the Craiova County 

Clinical Emergency Hospital. The exclusion 

criteria included all patients with any acute 

or chronic systemic inflammatory or 

infectious disease, patients that were lacking 

neutrophil, lymphocyte, platelets and 

monocyte counts (n=163) in their 

observation files, as well as patients with 

benign lesions (n=141) and patients with 

malign lesions other than SCC or BCC 

(n=41).  
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Patients meeting the inclusion 

criteria (n=205) were divided into groups 

according to the histopathological results. 

The data collected included: year of 

admission, sex, age, histopathological 

results, type of tumor (benign or malign), 

monocytes, neutrophils, platelets, 

lymphocyte. 

Pretreatment neutrophil, lymphocyte, 

platelet and monocyte counts and their ratio 

neutrophil to lymphocyte ratio (NLR), 

lymphocyte to monocyte ratio (LMR) and 

platelet to lymphocyte ratio (PLR) were 

investigated and compared between each 

group using MedCalc 18.11.3 and Microsoft 

Excel 2016 v1809. Independent sample t-test 

was performed. We considered a value of 

p<0.05 statistically significant. 

The statistical analysis will be 

discussed from the perspective of: NLR, 

PLR, LMR, sex and age ratio, male and 

female, histopathological results. 

 

RESULTS 

In total there were 205 patients 

available with preoperative complete blood 

count (CBC) record and histopathological 

confirmation. Of these 205 patients, 51 

(25%) were diagnosed with basal cell 

carcinoma (BCC), 7 (3%) with well 

differentiated SCC, 36 (18%) with good and 

moderately differentiated SCC, 67 (33%) 

with moderately differentiated SCC, 21 

(10%) with moderate and poorly 

differentiated SCC and 23 (11%) with low 

differentiated SCC (Fig. 1). 

 
Fig. 1. OSCC histopathological differentiation 

 

Of the 205 patients included in this study, 142 were men (69%) and 63 women (31%) with 

a mean age of 68 ± 2.86 years, respectively, 65.77 ± 2 years (Table 1); (Fig. 2). 

Table 1. Average age 

 Cases Mean age 

Men 142 65.77 ± 2 

Women 63 68 ± 2,86 

Total 205 66.62 ± 1.65 

 

 

25% 

3% 

18% 33% 

10% 

11% 

OSCC histopathological differentiation 

basal cell carcinoma
well differentiated
good and moderately differentiated
moderately differentiated
moderate and poorly differentiated
low differentiated
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Fig. 2. Distribution by gender 

 

The mean NLR, PLR and LMR were 

found to be significantly related to the tumor 

histopathological differentiation. One third 

of cases were moderately differentiated 

OSCC.  

Cervical lymph nodes metastases 

were found in 47% of all low differentiated 

SCC compared with only 1,9 % in patients 

with BCC (Table 2). 

Table 2. NLR, PLR, LMR correlated with carcinoma histopathological 

differentiation 

Carcinoma Cases Female Male 

Mean 

age NLR PLR LMR 

neck 

metastases 

basal cell carcinoma 51 28 23 

69.6 ± 

2.9 2.4743 105.6773 4.5012 1 

well differentiated 7 2 5 

72.8 ± 

8.5 3.082 123.6397 5.0897 0 

good and moderately 

differentiated 36 10 26 

62 ± 

3.7 3.3504 132.4595 3.4987 12 

moderately 

differentiated 67 11 56 

64.4 ± 

2.8 3.3157 140.6221 3.6369 17 

moderate and poorly 

differentiated 21 6 15 

66.6 ± 

5.6 3.443 144.7566 3.6662 5 

low differentiated 23 6 17 

66.1 ± 

4.5 3.7283 139.9133 3.3931 11 

 

A comparation between patients with 

and without neck lymph node metastases 

showed a higher mean NLR and PLR and 

lower mean LMR in cases with neck lymph 

node metastases, suggesting a higher 

inflammatory response (Table 3). 

Table 3. NLR, PLR, LMR for cases with cervical lymph nodes metastases 

Cervical lymph nodes metastases Negative Positive 

NLR 2.99 ± 0.32 3.63 ± 0.72 

PLR 126.08 ± 9.15 143.2 ± 18.39 

69% 

31% 
men

women
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LMR 4 ± 0.36 3.39 ± 0.61 

 

The mean NLR in BCC was 2.47 

(2.15 – 2.78; SD: 1.12), while patients with 

SCC had a NLR mean of 3.39 (2.98 – 3.8; 

SD: 2.56). With a p <0.001 a significant 

difference in the inflammatory response 

between BCC and SCC was shown, with a 

higher inflammatory response in SCC (Table 

4). 

Table 4. Mean NLR in BCC and SCC 

NLR  BCC SCC 

Sample size 51 154 

Arithmetic mean 2.4743 3.3922 

95% CI for the mean 2.1587 to 2.7898 2.9831 to 3.8012 

Variance 1.2589 6.6021 

Standard deviation 1.1220 2.5695 

Standard error of the mean 0.1571 0.2071 

F-test for equal variances P < 0.001 

 

 

The mean PLR in BCC was 105.6 

(94.3 – 116.9; SD: 40), while patients with 

SCC had a PLR mean of 138.4 (127.6 – 

149.1; SD: 67) with a p <0.001 showing a 

significant difference between the two 

groups (Table 5). 

Table 5. Mean PLR in BCC and SCC 

PLR  BCC SCC 

Sample size 51 154 

Arithmetic mean 105.6773 138.4000 

95% CI for the mean 94.3804 to 116,9743 127.6673 to 149.1327 

Variance 1613.3261 4545.1128 

Standard deviation 40.1662 67.4175 

Standard error of the mean 5.6244 5.4327 

F-test for equal variances P < 0.001 

 

 

The mean LMR in BCC was 4,5 

(3,81 – 5,19; SD: 2,44), while patients with 

SCC had a LMR mean of 3,63 (3,29 – 3,98; 

SD: 2,16) with a p =0,259 showing a less 

significant difference in the inflammatory 

response for LMR between BCC and SCC 

(Table 6). 
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Table 6. Mean LMR in BCC and SCC 

LMR BCC SCC 

Sample size 51 154 

Arithmetic mean 4.5012 3.6382 

95% CI for the mean 3.8125 to 5.1900 3.2936 to 3.9829 

Variance 5.9972 4.6868 

Standard deviation 2.4489 2.1649 

Standard error of the mean 0.3429 0.1745 

F-test for equal variances P = 0.259 

 

Out of the 205 patients, 142 men 

(69%) and 63 women (31%), 41 men and 5 

females had neck metastases meaning only 

7,9% of the females included in our study 

had positive neck compared with 28,8% of 

total men (Table 7). 

Table 7. Mean NLR, PLR and LMR by age and gender 

Carcinoma Gender Mean age Cases NLR PLR LMR Metastases 

Basal cell 

carcinoma 

 

 

Male 

70,08 

(65,96 to 74,2) 

23 2,55 

(2,16 to 2,95) 

105,26 

(91,85 to 118,67) 

4,03 (3,41 to 4,65) 0 

Female 

69,35 

(64,94 to 73,76) 

28 2,40 

(1,90 to 2,9) 

106,01 

(87,81 to 124,22) 

4,88 (3,71 to 6,05) 1 

Total 

69,68 

(66,73 to 72,63) 51 

2,47 

(2,15 to 2,78) 

105,67 

(94,38 to 116,97) 4,5 (3,81 to 5,19) 1 

 

Well 

differentiated 

 

 

 

Male 

73,8 

(68,35 to 79,24) 5 

3,02 

(1,80 to 4,25) 

130,31 

(85,9 to 174,73) 5,4 (3,93 to 6,87) 0 

Female 

70,5 (56 to 85) 

2 

3,21 (2,03 - 

4,38) 

106,94 

(80,53 - 133,35) 4,29 (3,30 - 5,27) 0 

Total 

72,85 

(64,3 to 81,4) 7 

3,08 

(2,1 to 4,06) 

123,63 

(91,39 to 155,88) 5,08 (3,93 to 6,24) 0 

Good and 

moderately 

differentiated 

 

Male 

61,76 

(58,2 to 65,33) 26 

3,73 

(2,26 to 5,19) 

149,01 

(120,18 to 177,84) 3,16 (2,39 to 3,93) 11 

Female 

62,9 

(51,17 to 74,62) 10 

2,35 

(1,55 to 3,15) 

89,4216 

(59,83 to 119) 4,37 (3,24 to 5,51) 1 

Total 

62,08 

(58,30 to 65,86) 36 

3,35 

(2,27 to 4,42) 

132,45 

(108,99 to 155,92) 3,49 (2,86 to 4,13) 12 

Moderately 

differentiated 

 

Male 

63,44 

(60,55 to 66,33) 56 

3,44 

(2,88 to 4,01) 

147,92 

(129,31 to 166,53) 3,48 (2,76 to 4,19) 15 

Female 

69,72 

(59,71 to 79,73) 11 

2,63 

(1,62 to 3,64) 

103,45 

(83,28 to 123,61) 4,42 (3,74 to 5,11) 2 

Total 

64,47 

(61,63 to 67,32) 67 

3,31 

(2,81 to 3,81) 

140,62 

(124,37 to 156,86) 3,63 (3,02 to 4,24) 17 

Moderate and 

poorly Male 

62,46 

(56,79 to 68,13) 15 

3,76 

(1,61 to 5,91) 

151,12 

(98,20 to 204,04) 3,61 (2,27 to 4,95) 5 
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differentiated 

 Female 

77 

(64,87 to 89,13) 6 

2,63 

(1,62 to 3,64) 

128,83 

(99,22 to 158,45) 3,79 (2,59 to 4,98) 0 

Total 

66,61 

(61,00 to 72,23) 21 

3,44 

(1,92 to 4,95) 

144,75 

(107,50 to 182,01) 3,66 (2,70 to 4,62) 5 

Low 

differentiated 

 

 

Male 

62,76 

(57,88 to 67,64) 17 

3,56 

(2,4 to 4,72) 

130,43 

(93,76 to 167,09) 3,24 (2,42 to 4,06) 10 

Female 

75,66 

(67,46 to 83,86) 6 

4,19 

(0,37 to 8,) 

166,77 

(147,34 to 186,20) 

3,8136 

(1,4910 to 6,1363) 1 

Total 

66,13 

(61,53 to 70,72) 23 

3,72 

(2,59 to 4,85) 

139,91 

(112,41 to 167,4) 3,39 (2,64 to 4,14) 11 

 

DISCUSSION 

There is a growing interest in 

researching the correlation between 

inflammation, infection and cancer. 

Several meta-analyses on patients 

with HNSCC have shown that a high mean 

value of NLR indicates an unfavorable 

prognosis [25, 26] which is in consonance 

with this study where we also observed a 

higher NLR in patients with OSCC that had 

lower differentiation. 

Studies on patients with oral tongue 

cancer indicated an increasing chance of a 

large invasive tumor with neck metastases if 

NLR is above 2.93 - 2.95 [27, 28]. Our data 

correlate, as in the 46 patients with neck 

metastases, the mean value of NLR was 

3.63, and in those with no neck metastases it 

was 2.99. 

A study made on head and neck 

squamous cell carcinoma (HNSCC) 

observed a correlation between higher 

neutrophil count and lower overall survival 

(OS) and between higher lymphocytes and 

good OS, indicating that NLR can predict the 

OS in HNSCC [17]. 

In this study, we found that NLR was 

increased with the stage of histopathological 

tumor differentiation, confirming the 

published data [22]. 

The mean NLR values in healthy 

adult people is shown in several studies to be 

1.65 [±1.96 SD: 0.78-3.53]; [20, 21] while in 

our analysis on 205 patients, 63 female and 

142 male, the mean value of NLR in patients 

with BCC was 2.47 (2.15 – 2.78) with a SD 

1,12, while patients with SCC had a NLR 

mean of 3.39 (2.98 – 3.8) and SD 2.56 

(Table 3). 

In a recent study, performed on 

patients with HNSCC, it was found that a 

high platelet-lymphocyte ratio (PLR) as well 

as an increased number of platelets can be 

associated with poor prognosis [29]. This is 

consistent with our data as we found an 

average PLR of 105.6 (94.3 – 116.9; SD: 40) 

in patients with BCC and an average PLR of 

138.4 (127.6 – 149.1; SD: 67) in patients 

with SCC compared with the average PLR in 

healthy adults of 132.4 [20] (Table 4). 

Our findings of LMR mean value 

was 4.5 (3.81 – 5.19; SD: 2.44) in patients 

with BCC and 3.63 (3.29 – 3.98; SD: 2,16) 

in OSCC, while mean LMR in healthy 

people is 5.31 [21] (Table 5). 

Even though there is a small 

difference in the age-related variance 

between the two groups the data analyzed is 

relevant. 

The current study has some 

limitations due to a relatively small number 

of selected patients which can be verified in 

future larger studies. 

CONCLUSION 

We found that a high NLR and PLR, 

and a low LMR, suggesting a high 

inflammatory response, were associated with 

higher risk of a lower differentiated tumor in 

OSCC as well as with a higher probability of 

having cervical lymph nodes metastases. 
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Abbreviations 

NLR = neutrophil-lymphocyte ratio; 

SD = standard deviations; 95% CI = 

confidence intervals of 95%; LMR = 

lymphocyte-monocyte ratio; PLR = platelet-

lymphocyte ratio; ROC = receiver-operating 

characteristics curve; CBC = complete blood 

count; HNSCC = head and neck squamous 

cell carcinoma; OSCC = oral squamous cell 

carcinoma; BCC = basal cell carcinoma; 

SCC = squamous cell carcinoma. 
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