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Summary

Purpose: To investigate the prognostic value of pre-treat-
ment neutrophil/lymphocyte ratio (NLR), platelet/lympho-
cyte ratio (PLR) and hemoglobin level in patients treated 
with definitive chemoradiotherapy (CRT) for nasopharyngeal 
carcinoma. 

Methods: We retrospectively analyzed 97 patients who re-
ceived definitive CRT for nasopharyngeal cancer. An NLR 
cut-off value of 4.42 was identified using receiver operating 
characteristic curve (ROC) analysis, an PLR cut-off value of 
128.6 was identified using ROC analysis and a hemoglobin 
cut-off value of 13g/dl was identified using ROC analysis 
with overall survival (OS) as an endpoint. 

Results: The 5-year progression-free survival (PFS) and 
overall survival (OS) for all patients were 67.1% and 72.6%, 
respectively. The patients with a high NLR (20.6%) had a 
significantly lower 5-year OS than those with a low NLR 
(79.4%) (OS: 46.9% vs. 79.7%, p<0.001). The patients with a 

high PLR (66.3%) had a borderline significant lower 5-year 
OS than those with a low PLR (32.7%) (OS: 66.1% vs. 87.9%, 
p=0.055). The patients with a low hemoglobin (18.4%) had a 
significantly lower 5-year OS than those with a high hemo-
globin (80.6%) (OS: 46.6% vs. 78.9%, p<0.001). In univariate 
analysis, older age, IMRT technique, low hemoglobin and 
high NLR were prognostic factors. In multivariate analysis, 
high NLR, low hemoglobin and older age remained independ-
ent prognostic factors for OS. 

Conclusions: Nasopharyngeal cancer tends to be more ag-
gressive in patients with a high NLR and low hemoglobin. 
These patients should be treated more aggressively, given 
their unfavorable prognosis.

Key words: chemoradiotherapy, nasopharyngeal cancer, 
neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, 
survival

Introduction

 Nasopharyngeal cancer (NPC) differs from oth-
er head and neck cancers in its relationship with 
Epstein-Barr virus (EBV) infection, demographic 
tendencies, clinical behavior and treatment. World 
Health Organization (WHO) statistic reports about 
800,000 new NPC cases every year. They are 0.7% 
of all cancer cases in the world [1,2]. Basic treat-
ment of NPC is radiotherapy with or without 
chemotherapy because of its radiosensitivity and 
anatomic localization [3]. Intensity modulated ra-
diotherapy (IMRT) based treatments were found 
associated with long-term survival. Five-year local 

control of NPC-treated with IMRT ranges between 
91.6-98.3% [2]. Thus, WHO recommends radiother-
apy alone for stage I and concomitant chemoradio-
therapy (CCRT) for stage II-IV non-metastatic NPC 
patients, using IMRT technique. Like the other 
solid tumors, prognosis of NPC primarily depends 
on TNM classification. But the TNM system is not 
enough to predict outcomes of treatment in NPC 
patients because in the same clinical stage patients 
with NPC generally present different treatment re-
sults [4,5]. Thus to get an optimal prediction in the 
NPC patients, we can combine TNM and biological 
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markers to avoid the biological heterogeneity of 
cancer. Some of the biological markers have been 
shown in recently studies as additional prognostic 
factors including the EBV-DNA loads, micro-RNA 
signature, EGFR overexpression [6-8]. However, all 
these biological markers require large laboratory 
equipment and high cost. Peripheral blood check 
control gives some predictable values more practi-
cally and cheaper. In the last years pre-treatment 
elevated neutrophil count was found related with 
worse prognosis in many cancers. Especially for 
high neutrophil-lymphocyte ratios (NLR) there 
are lots of trials showing that higher ratio is cor-
related with poorer prognosis in different types of 
cancers [9,10]. In non-metastatic NPC, unfavorable 
outcomes have been associated with elevated total 
neutrophil counts [11], lymphocyte counts [11], C-
reactive protein to albumin ratio [12], lymphocyte 
to monocyte ratio [13], Glasgow prognostic score 
[14], and decreased prognostic nutritional index 
[15].
 Combination of these prognostic markers may 
give better prediction of prognosis but it’s not clear 
which marker is definitely significant for prognosis 
in NPC. Thus, studies are going on to detect the 
most predictable marker for NPC. 
 The aim of our study was to find out the val-
ue of hematological parameters, especially NLR 
(neutrophil-lymphocyte ratio), PLR (platelet-lym-
phocyte ratio) and hemoglobin level, as prognostic 
factors in NPC.

Methods 

Patient features

 A group of NPC patients were included who were 
treated between 2010 and 2018 in Erciyes University 
Oncology Hospital. All patients were histopathologically 
confirmed with nasopharyngeal biopsy and had non-
keratinizing undifferentiated pathological type (WHO 
II). Non-metastatic, stage II-IV patients were collected 
and all were treated by definitive chemoradiotherapy. 
The inclusion criteria were: 1) Histologically confirmed 
NPC; 2) Karnofsky performance status (KPS) >70; 3) No 
distant metastasis; 4) Adequate renal, cardiac and liver 
function; 5) Patients aged >16 years; 6) No immunologi-
cal and hematological comorbid diseases; 7) No active 
infection at the beginning of treatment; 8) No previous 
treatment for NPC; 9) No previous cancer diagnosis. 
Ninety-seven patients with nasopharyngeal cancer were 
finally enrolled in the study.
 Peripheral blood was collected 7 days before the 
beginning of treatment in all patients. According to 
these blood checks and clinical symptoms, infection 
was excluded in all patients. Hematological values of 
hemoglobin (hb), lymphocyte (lymp), neutrophil (neu) 
and platelet (plt) were assessed using hematology ana-
lyzer (Sysmex SE-9000, Kobe, Japan). 

 Peripheral neutrophil/lymphocyte ratio (NLR) was 
calculated as the ratio of absolute counts between the 
peripheral neutrophil and lymphocyte measurements. 
Peripheral platelet/lymphocyte ratio (PLR) was calculat-
ed as the ratio of absolute counts between the peripheral 
platelet and lymphocyte measurements. Hematological 
parameters were recorded by the medical staff during 
treatment and collected from patient’s charts. 
 This study was approved by local ethics committee 
and all patients provided written informed consent. 

Clinical staging

 Staging was determined by clinical examination 
of head and neck, naso-endoscopy with direct fiberoptic 
system, magnetic resonance imaging (MRI) and positron 
emission tomography/computed tomography (PET-CT). 
All patients were restaged according to 8th edition of 
the International Union against Cancer/American Joint 
Committee on Cancer (UICC/AJCC) system [16].

Treatment

 2/3D conformal technique was performed before 
2012 and IMRT technique was performed after 2012. 
Standard dose and fractionation for 2/3D conformal RT 
was 70 Gy to primary tumor and 50-60 Gy to involved 
nodes in 35 daily fractions. The dose and fractions for 
IMRT were total 70Gy/2.12Gy per fraction to high risk 
planning target volume (primary tumor volume and in-
volved nodes), total 60Gy/1.8Gy per fraction to interme-
diate risk planning target volume and total 54Gy/1.65Gy 
per fraction to low risk planning target volume. Cisplatin 
chemotherapy was administered as intravenous infusion 
of 100 mg/m2 every 3 weeks or 50 mg/m2 intravenous 
infusion weekly. Chemotherapy started in the first radia-
tion treatment day in all patients. 

Follow up 

 Patient follow up was assessed from the first day 
of treatment to the last examination or death. Both MRI 
and PET-CT were performed to evaluate treatment re-
sponse on the 3rd month after the last treatment day. 
Treatment response evaluation was made according to 
Response Evaluation Criteria in Solid Tumors (RECIST 
criteria) [17]. The response to treatment was classified 
as complete response (CR), partial response (PR), sta-
ble disease (SD) or progressive disease (PD). If patients 
achieved a CR, they were monitored every 3 months for 
the first 2 years with MRI and the follow up examina-
tions continued every 6 months thereafter. The location 
of the first clinical relapse in nasopharyx was accepted 
as local failure. The location of first clinical relapse was 
accepted as regional failure, if the relapse happened in 
the nodal area. If the relapse was beyond the above-
mentioned areas it was accepted as distant failure. The 
duration of disease-free survival (DFS), time to locore-
gional failure (LRFS and RRRFS) and time to distant 
failure (DMFS) were calculated from day 1 of treatment 
until documented treatment failure. Overall survival 
(OS) was calculated from day 1 of treatment to the date 
of last follow up or death (Table 1).
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NLR<4,42
n (%)

NLR≥4,42
n (%)

Total
n (%)

p* PLR<128 
n (%)

PLR>128 
n (%)

Total
n (%)

p* Hb<13
n (%)

Hb≥13
n (%)

Total
n (%)

p*

Gender 0.41 0.63 <0.01

Female 24
(31.2)

4
(20)

28
(28.9)

8
(25)

20
(30.8)

28
(28.9)

10
(55.6)

18
(22.8)

28
(28.9)

Male 53
(68.8) 16 (80) 69

(71.1)
24

(75)
45

(69.2)
69

(69.1)
84

(4.6)
61

(77.2)
69

(71.1)

Age, years 0.8 0.27 1.00

<50 42
(54.5)

12
(60)

54
(56.1)

15
(46.9)

39
(60)

54
(55.7)

10
(55.6)

44
(55.7)

54
(55.7)

≥50 35
(45.5)

8
(40)

43
(43.9)

17
(53.1)

26
(40)

43
(44.3)

8
(44.4)

35
(44.3)

43
(44.3)

T category 0.45 0.01 0.79

T1-2 36
(46.8)

7
(35)

43
(44.3)

20
(62.5)

23
(35.4)

43
(44.3)

7
(38.9)

36
(45.6)

43
(44.3)

T3-4 41
(53.2)

13
(65)

54
(55.7)

12
(37.5)

42
(64.6)

54
(55.7)

11
(61.1)

43
(54.4)

54
(55.7)

N category 0.02 0.38 0.06

N0-1 42
(54.5)

5
(25)

20
(20.4)

18
(56.3)

29
(44.6)

47
(48.5)

5
(27.8)

42
(53.2)

47
(48.5)

 N2-3 35
(45.5)

15
(75)

38
(38.8)

14
(43.8)

36
(55.4)

50
(51.5)

13
(72.2)

3
(46.8)

50
(51.5)

RT Technique 1.00 0.16 0.04

3D-RT 4
(5.2)

1
(5)

5
(5.2)

0
(0)

5
(7.7)

5 3
(16.7)

2
(2.5)

IMRT 73
(94.8)

19
(95)

92
(94.8)

32
(100)

60
(92.3)

92 15
(83.3)

77
(97.5)

TNM 0.20 0.24 0.01

II 17
(22.1)

1
(5)

18
(18.6)

9
(28.1)

9
(13.8)

18
(18.6)

0
(0)

18
(22.8)

18
(18.6)

III 28
(36.4)

8
(40)

36
(37.1)

10
(31.3) 

26
(40)

36
(37.1)

9
(50)

27
(34.2)

36
(37.1)

IVA 32
(41.6)

11
(55)

43
(44.3)

13
(40.6)

30
(46.2)

43
(44.3)

9
(50)

34
(43)

43
(44.3)

Local recurrence 0.55 1.00 0.35

- 60
(77.9)

14
(70)

74
(76.3)

24
(75)

50
(76.9)

74
(76.3)

12
(66.7)

62
(78.5)

74
(76.3)

+ 16
(22.1)

6
(30)

23
(23.7)

8
(25)

15
(23.1)

23
(23.7)

6
(33.3)

17
(21.5)

23
(23.7)

Regional recurrence <0.01 0.26 0.63

- 74
(96.1)

15
(75)

89
(91.8)

31
(96.9)

58
(89.2)

89
(91.8)

16
(88.9)

73
(92.4)

89
(91.8)

+ 3
(3.9)

5
(25)

8
(8.2)

1
(3.1)

7
(10.8)

8
(8.2)

2
(11.1)

6
(7.6)

8
(8.2)

Distant metastasis 0.11 0.16 0.08

- 66
(85.7)

14
(70)

80
(82.5)

29
(90.6)

51
(78.5)

80
(82.5)

12
(66.7)

68
(86.1)

80
(82.5)

+ 11
(14.3)

6
(30)

17
(17.5)

3
(9.4)

14
(21.5)

17
(17.5)

6
(33.3)

11
(13.9)

17
(17.5)

Death 0.01 0.03 <0.01

- 64
(83.1)

11
(55)

75
(77.3)

29
(90.6)

46
(70.8)

75
(77.3)

9
(50)

66
(83.5)

75
(77.3)

+ 13
(16.9)

9
(45)

22
(22.7)

3
(9.4)

19
(29.2)

22
(22.7)

9
(50)

13
(16.5)

22
(22.7)

NLR: Neutrophil/Lymphocyte ratio, PLR: Platelet/Lymphocyte ratio, Hb: Hemoglobin, 3D-RT: Three-dimensional radiotherapy, IMRT: Intensity 
modulated radiotherapy; TNM: T and N categories are according to 8th edition American Joint Commission on Cancer staging system, *Fisher’s 
Exact Test

Table 1. Comparison of patient characteristics between groups
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Statistics

 All data were expressed as mean ± SD unless other-
wise stated and controlled for normality using Shapiro-
Wilk test. A receiver operating characteristic (ROC) curve 
analysis was performed to determine the optimal cut-off 
value. Chi-square and Fisher exact tests were used to 
compare categorical variables, such as different age, gen-
der, T stage, N stage, NLR, PLR and hemoglobin level. To 
clarify the prognostic factors of survival, Cox regression 
model was applied to identify the best predictive vari-
ables using univariate and multivariate analysis. The 
predictors were estimated with relative risk and 95% CI 
in the regression model. Survival was estimated with 
Kaplan-Meier method and differences between groups 
were assessed by log-rank test. Differences were consid-
ered significant at p<0.05. The statistical analysis of the 
data was performed by using IBM SPSS Statistics 22.0 
(IBM Corp., Armonk, New York, USA).

Results

Patient characteristics

 From 2010 to 2018, a total of 97 (28 female 
and 69 male) eligible patients were evaluated. The 
median age was 49.5 years (range 16-75). Of the 97 

patients, 16 (16.3%), 28 (28.6%), 20 (20.4%) and 33 
(33.7%) had T1, T2, T3, and T4 disease stage, respec-
tively. Of the 97 patients, 20 (19.6%), 28 (28.9%), 
38 (39.2%) and 12 (12.4%) had N0, N1, N2, and 
N3 disease stage, respectively. Of the 97 patients, 
18 (18.4%), 36 (36.7%) and 43 (43.9%) had stage II, 
stage III and stage IVA disease, respectively. Five 
of 97 patients (5.1%) were treated with 2/3D con-
formal RT technique. Ninety-four of 97 patients 
(94.9%) were treated with IMRT technique. Median 
treatment duration was 48 days (range: 30-87). After 
chemoradiotherapy 79 patients (81.4%) were evalu-
ated as complete responders and 18 (18.6%) as par-
tial responders. Seventy-six (77.6%) of 97 patients 
were alive at the time of the last visit, 22 patients 
(22.4%) had died. The median NLR ratio was 2.68 
(range: 0.21-28.36), the median PLR ratio was 156.8 
(range: 6.8-424.7), and the median hemoglobin level 
was 14.3 g/dl (range: 10.7-17.3). 

Cut-off values of parameters

 ROC curves were used to identify the cut-off 
NLR, PLR and hemoglobin level. The patients were 
divided into groups. The best significantly cut-off 

Figure 1. Progression-free survival between groups. A: lower group <4.42 and ≥4.42 higher group for NLR. B: lower group 
<128.6 and ≥128.6 higher group for PLR. C: lower group <13 g/dL and ≥13 g/dL higher group for hemoglobin levels.

Α Β C

Figure 2. Overall survival between groups. A: lower group <4.42 and ≥4.42 higher group for NLR. B: lower group <128.6 
and ≥128.6 higher group for PLR. C: lower group <13 g/dl and ≥13 g/dl higher group for hemoglobin levels.

Α Β C
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value was 4.42 (area under the ROC curve: 0.592, 
p=0.19) for NLR. The best significantly cut-off value 
was 128.68 (area under the ROC curve: 0.599, p=0.17) 
for PLR. Statistically significant cut-off value was 
13.0 (area under the ROC curve: 0.678, p=0.003) for 
hemoglobin. The patients were divided two groups 
(low-group and high-group) according to cut-off 
values.

Survival analysis

 The 5-year OS rate of all patients was 72.6 
months and 5-year PFS was 67.1 months. Five-year 
PFS rate for NLR group (low <4.42 and high>4.42) 
was 69% versus 57% and 5-year PFS rate for the PLR 
group (low<128 and high>128) was 65% versus 67%. 
There were no statistically significant differences be-
tween groups (p=1.57, p=0.47, p=0.82 respectively, 
Figure 1). Five-year PFS rate for the group of he-
moglobin level (low<13g/dl and high>13g/dl) was 

47% versus 71% with statistically significant dif-
ference (p=0.03, Figure 1). When the groups were 
evaluated in terms of OS, 5-year OS rate for NLR 
group (low<4.42 and high>4.42) was 79% versus 
46% (p=0.006) and 5-year OS rate for the group of 
hemoglobin level (low<13 and high>13) was 46% 
versus 78% (p=0.001). There were statistically sig-
nificant differences between groups. Five-year OS 
rate for the PLR group (low<128 and high>128) was 
87% versus 66% with difference close to being sta-
tistically significant (p=0.055, Figure 2).

Univariate and multivariate analysis

 Univariate analysis included gender, age, T 
stage, N stage, TNM stage, radiotherapy tech-
nique, NLR, PLR and hemoglobin level. High age 
(≥50), RT technique (IMRT), and low-hemoglobin 
(<13) were found as prognostic factors for PFS in 
univariate analysis (HR:2.98 95%CI:1.328-6.692 

Univariate analysis Multivariate analysis

HR 95% CI p value HR 95% CI p value

Gender

Female

Male 0.99 0.431 – 2.283 0.98

Age, years

<50

≥50 2.98 1.328 – 6.692 <0.01 3.195 1.415-7.211 <0.01

T category

T1-2

T3-4 1.07 0.492 – 2.335 0.86

N category

N0-1

N2-3 0.97 0.451 –2.102 0.94

RT Technique

3D-RT

IMRT 0.21 0.075 – 0.634 <0.01 1.519 0.793 - 2910 0.20

TNM stage

II (ref) (ref) 0.65

III 0.562 0.193 – 1.817 0.36

IVA 0.839 0.358 – 1.964 0.68

NLR

<4.42

≥4.42 1.84 0.775 -4.400 0.16

PLR

<128.6

≥128.6 1.09 0.476 – 2.530 0.82

Hb g/dL

<13 

≥13 2.40 1.041 – 5.540 0.04 2.728 1.172 – 6.351 0.02
3D-RT:Three-dimensional radiotherapy, IMRT: Intensity modulated radiotherapy; NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte 
ratio, Hb: Hemoglobin, TNM: T and N categories are according to 8th edition American Joint Commission on Cancer staging system

Table 2. Univariate and multivariate analysis for progression-free survival
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p<0.01; HR:2.21, 95%CI:0.075-0.634, p<0.01; HR:2.40, 
95%CI:1.041-5.540, p=0.04, respectively, Table 2). 
These were confirmed in multivariate analysis: high 
age (HR:3.19, 95%CI:1.415-7.211, p<0.01) and low-
hemoglobin (HR:2.72, 95%CI:1.172-6.351, p=0.02) 
values were independent factors for PFS (Table 2). 
 In univariate analysis of risk factors for OS 
high age (≥50), NLR (≥4.42), hemoglobin (<13g/dl), 
RT technique (IMRT) were found as prognostic fac-
tors: HR:2.86, 95%CI:1.165-7.021, p=0.022; HR:3.10, 
95%CI:1.320-7.295, p=0.009; HR:3.74, 95%CI:1.584-
8.864, p=0.003; HR:2.569, 95%CI:1.088-6.067, 
p=0.031; HR:2.15, 95%CI:1.250-3.717, p=0.006, re-
spectively. That was verified in multivariate analy-
sis: high age (HR:3.81, 95%CL:1.508-9.656, p=0.003), 
high NLR (HR.3.25, 95%CI:1.354-7.801, p=0.007) 
and low-hemoglobin (HR:4.03, 95%CI:1.661-9.804, 
p=0.004) were independent prognostic factors for OS 
(Table 3).

Discussion

 Neutrophils are the type of inflammatory cells 
considered to participate in different steps of tumor 
development via cytokine production [18]. During 
tumor progression, neutrophils can produce sev-
eral cytokines, such as oncostatin-M, hepatocyte 
growth factor and transforming growth factor-β 
[18]. What’s more, neutrophils are able to promote 
tumor angiogenesis by releasing angiogenic fac-
tors, such as vascular endothelial growth factor 
[19], angiopoietin-1 [20] and fibroblast growth 
factor 2 [21]. On the other hand, lymphocytes are 
responsible for immune surveillance resulting in 
the elimination of cancer cells. The presence of 
lymphocytes infiltrate in tumors is correlated with 
good prognosis and T cells have been utilized in 
order to target cancers [22,23]. Lymphocyte level in 
peripheral blood was associated with long survival 

Univariate analysis Multivariate analysis

HR 95% CI p value HR 95% CI p value

Gender

Female

Male 0.99 0.431 – 2.283 0.98

Age, years

<50

≥50 2.98 1.328 – 6.692 <0.01 3.195 1.415-7.211 <0.01

T category

T1-2

T3-4 1.07 0.492 – 2.335 0.86

N category

N0-1

N2-3 0.97 0.451 –2.102 0.94

RT Technique

3D-RT

IMRT 0.21 0.075 – 0.634 <0.01 1.519 0.793 - 2910 0.20

TNM stage

II (ref) (ref) 0.65

III 0.562 0.193 – 1.817 0.36

IVA 0.839 0.358 – 1.964 0.68

NLR

<4.42

≥4.42 1.84 0.775 -4.400 0.16

PLR

<128.6

≥128.6 1.09 0.476 – 2.530 0.82

Hb g/dL

<13 

≥13 2.40 1.041 – 5.540 0.04 2.728 1.172 – 6.351 0.02
3D-RT: Three-dimensional radiotherapy, IMRT: Intensity modulated radiotherapy; NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte 
ratio, Hb: hemoglobin, TNM: T and N categories are according to 8th edition American Joint Commission on Cancer staging system

Table 3. Univariate and multivariate analysis for overall survival
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in NPC patients [11]. Several in vitro trials have 
shown that lymphocyte’s and naturel killer’s cy-
tolytic activities were decreased when co-cultured 
with neutrophils. Besides, the level of suppression 
increased with additional neutrophils and this trial 
supported that high NLR level was correlated with 
worse prognosis [24-26].
 In the literature, there are large ranges of cut 
off values (2,8-5) for NLR in NPC patients [27]. In 
our trial cut off value of NLR was found as 4.42 and 
this value is suitable according to the literature. 
There are so many trials for NLR. In the study by 
Wang et al [28] NLR cut off was 2.6 and that level 
was a statistically significant prognostic factor in 
terms of distant metastasis. In another study by 
Liew et al [29] cut off value of NLR was 2.99 and 
they suggested that it was an independent prog-
nostic factor for DFS. In addition, in the trial by 
Sun et al [3] PLR and NLR were characterised as 
predictive factors for PFS, besides only high PLR 
was associated with poor OS. Chua et al [30] found 
that NLR ≥3 was related with AJCC T classifica-
tion, AJCC N classification, overall tumor stage, 
pretreatment EBV-DNA titers, however there was 
no relation between NLR level and OS. He et al [11] 
observed NLR cut off value as 2.74 and found it as 
independent factor for OS and PFS. The patients 
with high level NLR (≥2.74) had worse survival 
in terms of PFS and OS. In this current study, we 
found that there were statistically significant dif-
ferences between NLR≥4.42 and <4.42 for OS but 
not for PFS. High NLR (≥4.42) was associated with 
3.1-fold increase in death risk.
 Platelets are well known for their participation 
in thrombosis. They also trigger cells for tumor 
growth, dissemination and angiogenesis [31]. Ac-
tivated platelets promote tumor cell growth and 
survival via interacting with cancer cells through 
paracrine signaling or direct contact. In several 
clinical trials, increasing platelet count was related 
with worse prognosis in different types of cancers 
[32-34]. In a meta-analysis for head and neck can-
cers, the cut off value of PLR ranged from 112 to 
150.34. In the current study the cut off value of PLR 
was 128 and this value is suitable according to the 
literature. In this study we focused in PLR instead 
of platelet count. In meta-analysis which included 
head and neck cancers it was demonstrated that 
high PLR values were correlated with poor prog-
nosis [35]. 
 There is a limited number of published stud-
ies in the literature including patients with naso-
pharyngeal carcinoma [29,36-38]. In the study by 
Wei et al it was found that high-PLR (PLR ≥167.2 
for PFS and PLR ≥163.4 for OS) was associated 
poorer PFS and OS in NPC patients [33]. Li et al 

observed that PLR ≥146.2 was a predictor for worse 
OS [36]. In the two studies by Bojaxhiu et al and Li 
et al, it was reported high-PLR was not associated 
with poor survival [37,38]. Hemoglobin is the most 
known predictive hematological parameter for all 
types of cancers. There are many studies about that 
and lower levels of hemoglobin mean worse prog-
nosis. The reason of poor prognosis was probably 
the result of tumor hypoxia [39-41]. Similarly to 
literature, we proved that low hemoglobin (<13g/
dl) was associated to poor OS. 
 Our study has some limitations to be consid-
ered. First, it was a retrospective trial and single-
centered. Second, because of single-centered, the 
number of patient was limited. So, future research-
es should be carried out as multicenter, with more 
patient numbers and prospective. Third, smokers 
have leukocytosis that is also known smoker-
leukocytosis [42]. Therefore, it’s difficult to clarify 
whether failure of treatment is due to smoking dur-
ing radiotherapy or because of high NLR. Addition-
ally, patients with smoker-leukocytosis may have 
died from smoke-related comorbidities [37] that 
could not correlate with NLR and smoking in this 
study. Fourth, EBV-DNA is the most specific and 
prognostic marker in blood for NPC patients [43]. 
In addition, before and after treatment, EBV-DNA 
levels can play important role. Especially, post-
treatment low EBV-DNA levels are correlated with 
good response to treatment [44-46]. In this study, 
we were not able to correlate NLR and EBV-DNA. 
A better equipped laboratory and a higher budget 
are needed to accurately measure EBV. The current 
article can be valuable because it provides informa-
tion on prognosis without more advanced labora-
tory equipment and more costs. NLR obtained from 
the simple routine blood counts can also be used 
to predict survival. The role of PLR as a prognostic 
marker in nasopharyngeal cancer is still unclear 
according to our outcomes.

Conclusion

 In this study we reported that high NLR, low 
hemoglobin and older age were independent prog-
nostic variables for poorer OS in NPC patients 
treated with chemoradiotherapy. Patients with 
high NLR and low-hemoglobin should be treated 
more aggressively, given their unfavorable progno-
sis. Further research can help detect which mark-
er is better in the prediction of prognosis in NPC 
patients.
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