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[ Abstract ] Background and objective Neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio
(PLR), indexes of systemic inflammation, have been associated with worse survival for many types of cancer. The aim of this
study is to investigate the impact of NLR and PLR on overall survival (OS) and to explore the value of changes in the NLR and
PLR with treatment as a response indicator in non-small cell lung cancer (NSCLC). Methods A total of 68 NSCLC patients
in Peking University Third Hospital were eligible for retrospective analysis between April 2008 and April 2015. The pretreat-
ment and posttreatment NLR and PLR in all patients were calculated based on complete blood counts. Potential prognostic
factors such as age, gender, performance status, histology, stage, response to chemotherapy, NLR and PLR were analyzed. NLR
and PLR were assessed at baseline and during chemotherapy treatment. OS was calculated by the Kaplan-Meier method. Uni-
variate and multivariate Cox regression analyses were performed to determine the associations of the PLR, NLR and clinical
features with OS. Results Among the 68 cases, the values of the posttreatment NLR after two cycles of chemotherapy (NLR2)
and the pretreatment NLR (NLRO) were (2.69+2.06) and (3.94+2.12), respectively. NLR2 was significantly lower than NLRO
(P=0.000). There was no difference between the pretreatment PLR (PLRO) and the posttreatment PLR after two cycles of che-
motherapy (PLR2) (P<0.05). NLR2 significantly correlated with the response of first line treatment with two or four cycles of
chemotherapy. The proportion of high NLR2 in the patients with progression disease was 100.0%, significantly higher than the
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proportion of high NLR2 in the patients with partial response or stable disease. NLRO, PLRO and NLR2 were significantly cor-

related with the OS (P<0.05), but not with age, performance status, histology, stage, status and regimens of treatment (P>0.0S).

According to univariate analysis, the OS was significantly associated with NLRO, PLRO, NLR2, the response of 2 and 4 cycles

of first line chemotherapy, status and regimens of second line treatment (P<0.0S), but not with stage, status of third line or be-

yond treatment and radiotherapy (P>0.05). The multivariate analysis showed that NLRO (P=0.004), the response with 4 cycles

of first line chemotherapy (P=0.022) and status of second line treatment (P=0.007) were independent prognostic indicators in

the 68 patients. Conclusion The study showed that NLRO was well connected with outcomes and NLR2 was well connected

with the response to first line chemotherapy in patients with advanced non-small cell lung cancer. Therefore, NLR may be a

biomarker for predicting the outcomes and response of first line chemotherapy and a potential target for management of non-

small cell lung cancer.
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Tab 1 The clinical features of 68 cases with advanced non-small cell
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lung cancer
Clinical features Cases (n) %
Age (yr)
=70 1 16.2
<70 57 83.8
Range 37-81
Median age 60.5
Gender
Female 18 26.5
Male 50 73.5
Performance status (ECOG)
0 17 25.0
1 49 721
2 2 2.9
Stage
Illa 7 10.3
Illb 15 22.1
IV 46 67.6
Type of histology
Adenocarcinoma 42 61.8
Squamous cell carcinoma 24 353
Adenosquamous carcinoma 2 2.9
Status of EGFR gene
EGFR wide-type 37 54.4
EGFR mutation 8 11.8
EGFR-unknown 23 33.8
First line chemotherapeutic regimen
Taxanes-based 18 26.5
Gemcitabine-based 26 38.2
Pemtrexed-based 23 33.8
Others 1 1.5
Response after 2 cylces of chemotherapy
PR 13 19.1
SD 45 66.2
PD 10 14.7
Response after 4 cycles of chemotherapy
PR 19 279
SD 33 48.5
PD 16 235
Second line treatment
No 16 23.5
Yes 52 76.5
Chemotherapy (CT) 21 309
Radiotherapy (RT) combined with CT 20 294
Targeted therapy 1 16.2
Third line or beyond treatment
Yes 25 36.8
No 43 63.2

CT: chemotherapy; RT: radiotherapy.
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Tab 2 The relationship between high NLR and clinical features of 68 cases with advanced non-small cell lung cancer

. 485 -

Clinical features n High-NLRO* [n (%)] X2 P High NLR2** [n (%)] X2 P
Age (yr) 3.102 0.107 0.992 0.482
=70 1 11 (100.0) 9(81.8)
<70 57 44 (77.2) 38(66.7)
Gender 0.153 0.733 0.069 1.000
Female 18 14 (77.8) 12 (66.7)
Male 50 41 (82.0) 35(70.0)
Performance status (ECOG) 4.090 0.106 3.412 0.188
0 17 11(64.7) 9(52.9)
1 49 42 (85.7) 36 (73.5)
2 2 2(100.0) 2(100.0)
Stage 2964  0.234 0.750 0.723
Illa 7 4(57.1) 5(71.4)
Ilb 15 13 (86.7) 9(60.0)
1\ 46 38(82.6) 33 (74.7)
Type of histology 1.173 0.689 4977 0.092
Adenocarcinoma 42 35(83.3) 25(59.5)
Squamous cell carcinoma 24 18 (75.0) 20(83.3)
Adenosquamous carcinoma 2 2(100.0) 2(100.0)
Status of EGFR gene 0.224 1.000 2.312 0.315
EGFR wide-type 37 30 (81.1) 25 (67.6)
EGFR mutation 8 6(82.6) 4 (50.0)
EGFR-unknown 23 19 (82.6) 18(78.3)
First line chemotherapeutic regimen 1.263 0.744 1.973 0.640
Taxanes-based 18 15(83.3) 12 (66.7)
Gemcitabine-based 26 22 (84.6) 20(76.9)
Pemtrexed-based 23 17 (73.9) 14 (60.9)
Others 1 1(100.0) 1(100.0)
Response after 2 cylces of chemotherapy 2.461 0.339 6.015 0.040
PR 13 12(92.3) 7 (53.8)
SD 45 34 (75.6) 30 (66.7)
PD 10 9(90.0) 10(100.0)
Response after 4 cycles of chemotherapy 1.150 0.572 10.033 0.006
PR 19 16 (84.2) 10 (52.6)
SD 33 25(75.8) 21 (63.6)
PD 16 14 (87.5) 16 (100.0)
Second line treatment 0.593 0.504 0.339 0.759
No 16 14 (87.5) 12 (75.0)
Yes 52 41 (78.8) 35(67.3)
CcT 21 18 (85.7) 1.691 0.688 18 (85.7) 5.755 0.128
RT combined with CT 20 15 (75.0) 13 (65.0)
Targeted therapy 1 8(72.7) 5 (45.5)
Third line or beyond treatment 3.160 0.111 0.154 0.789
Yes 25 23(92.0) 18(72.0)
No 43 32 (74.4) 29 (67.4)

CT: chemotherapy; RT: radiotherapy; NLR: neutrophil to lymphocyte ratio; PLR: platelet to lymphocyte ratio; NLRO refers to the baseline NLR without

any treatment and NLR2 refers to the NLR after 2 cycles chemotherapy; *High NLRO refers to score of NLR>2.16; **High NLR2 refers to score of NLR>

1.65. The score was the value of neutrophil to lymphocyte ratio.
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Tab 3 The relationship between high PLR and clinical features of 68 cases with advanced non-small cell lung cancer

Clinical features Cases (n) High PLRO*** [n (%)] X2 P
Age (yr) 0.001 1.000
>70 1 7 (63.6)
<70 57 36 (63.2)
Gender 0.850 0.407
Female 18 13(72.2)
Male 50 30(60.0)
Performance Status (ECOG) 2.028 0.357
0 17 9(52.9)
1 49 32(65.3)
2 2 2(100.0)
Stage 1.660 0.499
llla 7 3(42.9)
b 15 9(60.0)
IV 46 31(67.4)
Type of histology 1.200 0.665
Adenocarcinoma 42 26 (61.9)
Squamous cell carcinoma 24 15 (62.5)
Adenosquamous carcinoma 2 2(100.0)
Status of EGFR gene 1.798 0.478
EGFR wide-type 37 21 (56.8)
EGFR mutation 8 5(62.5)
EGFR-unknown 23 17 (73.9)
First line chemotherapeutic regimen 2.618 0.477
Taxanes-based 18 10 (55.6)
Gemcitabine-based 26 18 (69.2)
Pemtrexed-based 23 15 (65.2)
Others 1 0(0.0)
Response after 2 cylces chemotherapy 0.266 0.870
PR 13 9(69.2)
SD 45 28(62.2)
PD 10 6(60.0)
Response after 4 cycles chemotherapy 0.445 0.807
PR 19 11(57.9)
SD 33 21 (63.6)
PD 16 11 (68.8)
Second line treatment 0.274 0.769
No 16 11 (68.8)
Yes 52 32(61.5)
CcT 21 14 (66.7) 2.249 0.522
RT combined with CT 20 10 (50.0)
Targeted therapy 1 8(72.7)
Third line or beyond treatment 1.306 0.304
Yes 25 18(72.0)
No 43 25(58.1)

CT: chemotherapy; RT: radiotherapy; PLRO refers to the baseline PLR without any treatment. ***High PLRO refers to score of PLR=>130 and the score

was the value of platelet to lymphocyte ratio. |:| |:| |:| |:| |:| |:|
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Tab 4 Univariate analysis of overall survival in 68 cases with advanced non-small cell lung cancer

Variabe n Median OS (d) 95%ClI Pvalue
Lower Upper

NLRO 0.001
<2.16 13 1,372.0 146.7 2,597.3
=>2.16 55 430.0 3293 530.7

NLR2 0.002
<1.65 21 907.0 4341 1,379.9
>1.65 47 369.0 2521 485.9

PLRO 0.030
<130 25 675.0 355.1 994.9
=130 43 393.0 296.6 489.4

Stage 0.243
lla 7 1,297.0 152.4 2,441.6
b 15 382.0 305.0 459.0
vV 46 458.0 342.8 573.2

Second-line treatment 0.000
Yes 52 561.0 397.3 724.7
No 16 268.0 166.1 369.9

Type of second line treatment 0.000
No 16 268.0 166.1 369.9
CcT 21 466.0 346.4 585.6
RT+CT 20 443.0 54.4 831.6
Targeted therapy 1 1,313.0 786.8 1,839.2

Response after 2 cycles of chemotherapy 0.003
PR 13 561.0 96.0 1,026.0
SD 45 497.0 293.3 700.7
PD 10 233.0 101.3 364.7

Response after 4 cycles of chemotherapy 0.000
PR 19 719.0 393.4 1,044.6
SD 33 497.0 291.6 702.4
PD 16 312.0 192.4 431.6

Third line treatment 0.259
Yes 25 695.0 497.5 892.5
No 43 350.0 2549 4451

Radiotherapy 0.286
Yes 25 635.0 302.6 967.4
No |_| |_| |T3'| |_| |_| 45§70—| 311.5 604.5
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%5 268K/ NAFE A ERE TR EERS
Tab 5 Cox regression analysis of the overall survival in 68 cases with non-small cell lung cancer

Characteristic Regression coefficient 8 Standard error Wald Pvalue Exp(B) 95%Cl
Overall survival
NLRO 1.328 0.465 8.155 0.004 3.772 1.516-9.382
NLR2 0.447 0.352 1.611 0.204 1.563 0.784-3.115
PLRO 0.070 0.351 0.040 0.841 1.073 0.540-2.133
Response after 2 cycles CT -0.126 0.373 0.114 0.736 0.882 0.425-1.831
Response after 4 cycles CT 0.593 0.259 5.234 0.022 1.810 1.089-3.008
Second line treatment -0.380 0.402 0.895 0.344 0.684 0.540-2.133
Type of second line treatment -0.514 0.190 7.291 0.007 0.598 0.412-0.869
A B 10
1.0
NLRO 0.8 NLR2
0.8 PLRO PLR2
> 06 > 06
= 2
“ 04 “ 04
0.2 0'2
0.0
0.0
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
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1-Specificity

B 1 NLRO. PLRO. NLR2%PLR271iN68HINSCLCEE FEHIROCH 2. A NLROFNPLROT N & M/EAIROCH 2% ; B : NLR2FNPLR2 M & F R HIROCHH
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Fig 1 Receiver operating characteristic(ROC) curve of NLRO, PLRO, NLR2 and PLR2 in predicting prognosis of 68 cases with non-small cell lung

cancer. A: ROC curve of NLRO and PLRO in predicting the prognosis; B: ROC curve of NLR2 and PLR2 in predicting the prognosis.
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%, fIENLROZH H1{7 OS 1,372.0 d!i 3 /5 T 5 NLROZH (1)
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Fig 2 Kaplan-Meier cumulative overall survival curves analysis. A: The OS curves of different groups about NLRO; B: The OS curves of different
groups about NLR2; C: The OS curves of different groups about PLRO; D: The OS curves of different groups about stage; E: The OS curves of
different groups about second line treatment; F: The OS curves of different treatment methods in second line treatment; G: The OS curves of
different groups about the response after first line treatment with 2 cycles of chemotherapy; H: The OS curves of different groups about the
response after first line treatment with 4 cycles of chemotherapy; I: The OS curves of different groups about third line or beyond treatment; J: The

OS curves of different groups about radiotherapy during the treatment.
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