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Abstract: [ Purpose ] To evaluate the value of blood inflammation and lipid-related detection in the
diagnosis of non-small cell lung cancer (NSCLC). [Methods] Total 965 NSCLC patients and 464
healthy controls were randomly divided into two groups: training set and test set. The blood levels
of CEA,NSE and SCC, platelet(PLT), neutrophil and monocyte ratioNMR), hemoglobin(HGB), albu-
min(ALB), high-density lipoprotein cholesterol(HDL) and triglyceride(TG) were detected. The diag-
nostic efficiency of individual indicators was analyzed using a receiver operating curve(ROC),and a
combination diagnostic model was established in the training set using binary logistic regression,
which was further validated in the test set. [Results] Compared with the control group,PLT,NMR
and TG levels of NSCLC patients were increased,while HGB,ALB and HDL levels were signifi-
cantly decreased(P<0.001). The models combined with ALB,NMR,TG,NSE and SCC were more
effective for the diagnosis of NSCLC ,the area under the curve(AUC) of the training set and test set
was 0.910 and 0.887,the sensitivity was 83.44% and 76.76% ,and the specificity was 88.26% and
86.23% ,respectively. [Conclusion] The levels of PLT,NMR,HGB,ALB,HDL and TG are signifi-
cantly different between NSCLC patients and healthy controls. The combination of ALB,NMR, TG,
NSE,and SCC may improve the diagnostic efficiency of the conventional tumor markers.
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(Table 1),

Table 1 The characteristics of the selected population
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Table 2 Levels of individual biomarkers in NSCLC patients and healthy controls

Index Training set Test set

NSCLC Healthy controls P value NSCLC Healthy controls P value
BMI(kg/m?) 23.94(15.06~36.07)  23.95(17.44~32.05)  0.796 23.95(16.02~35.49)  23.69(16.44~34.79)  0.391
PLT(x10°L) 227(115~562) 214(65~377)  <0.001 224(71~545) 213(105~485)  0.001
WBC(x10%L) 6.29(2.85~10.00) 5.57(3.09~9.86)  <0.001 6.52(2.85~10.00) 5.59(2.90~9.92)  <0.001
NEU(x10°/L) 3.72(1.32~8.13) 3.18(1.62~6.70)  <0.001 3.86(1.47~8.90) 3.13(1.48-6.94)  <0.001
LYM(x10%L) 1.95(0.45~4.86) 1.90(0.86~4.23)  0.280 1.89(0.57~4.20) 1.85(1.00~3.94)  0.133
MONO(x10%L) 0.31(0.01~1.02) 0.38(0.06~0.82)  <0.001 0.35(0.01~1.32) 0.37(0.16~0.86)  0.001
HGB(g/L) 136(81 188) 141(88~174)  <0.001 139(90~192) 143(82~174)  0.003
ALT(U/L) 16(3~40) 16(5~38)  0.332 15(2~39) 16(6~38)  0.997
HDIL(mmol/L) 1.13(0.36~2.60) 1.33(0.78~2.34)  <0.001 1.10(0.28~2.35) 1.39(0.69~2.88)  <0.001
LDL(mmol/L) 2.96(0.52~6.29) 2.80(1.13~5.42)  0.033 2.85(0.66~6.27) 2.87(1.15~5.55)  0.770
TC(mmol/L) 4.59(0.9~8.91) 45402.48~7.07)  0.427 4.45(0.43~8.18) 456(2.50~7.57)  0.010
TG(mmol/L) 1.16(0.33~8.04) 1.00(0.41~3.67) 0.001 1.16(0.33~10.80) 1.07(0.33~7.41) 0.002
ALB(g/L) 41.8(27.2~53.0) 45.9(40.3~64.0)  <0.001 41.7(25.8~73.4) 45.5(37.8~52.5) <0.001
NSE(ng/ml)  12.010(1.240~86.140) 11.600(0.286~25.000)  0.015  11.980(3.321~72.220) 11.605(4.280~25.460)  0.073
CEA(ng/ml)  2.760(0.262~391.300) 1.680(0.233~26.230)  <0.001  2.780(0.200~2229.000) 1.865(0.429~12.490)  <0.001
SCC(ng/ml) 0.90(0.00~256.20) 0.80(0.30~8.35)  0.001 0.90(0.00~49.30) 0.80(0.30~17.30)  <0.001
NMR(%) 11.95(2.78~247.00) 8.54(3.76~34.50)  <0.001 11.33(3.51~368.00) 8.32(3.36~22.25)  <0.001
NLR(%) 1.88(0.53~9.22) 1.65(0.56~3.68)  <0.001 1.97(0.62~14.83) 1.74(0.65~4.32)  <0.001
PLR(%) 117.11(43.98~396.84) 111.70(29.41~284.73)  0.033  116.75(35.32~376.00) 114.38(2.37~336.81)  0.258
LMR(%) 6.20(1.13~210.00) 5.19(1.96~36.00)  <0.001 5.63(0.43~319.00) 4.99(2.05~11.80)  <0.001
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Table 3 The diagnostic efficiency of candidate biomarkers in differentiating NSCLC patients and controls

Training set Test set

Index Cut off

AUC(95%CI) SN(%)  SP(%) P value AUC(95%CI) SN(%)  SP(%) P value
PLT(x10°L) 289  0.589(0.552~0.624)  17.18  95.00 <0.001  0.575(0.538~0.611)  18.67  93.52  <0.001
HGB(g/L) 117 0.589(0.552~0.625)  10.14  95.14 <0.001  0.570(0.534~0.607) 498  96.76 0.002
HDL(mmol/L) 093  0.676(0.640~0.710)  24.84 9500 <0.001  0.728(0.694~0.760)  25.52  91.50  <0.001
TG(mmol/L) 2.31 0.575(0.538~0.611) 9.73 9500 <0.001  0.573(0.536~0.609) 8.92 9393 <0.001
ALB(g/L) 419  0.830(0.800~0.856)  52.17  95.00 <0.001  0.802(0.771~0.830)  51.04  95.14  <0.001
NSE(ng/ml) 125 0.555(0.518~0.591)  40.99  67.61 0.013  0.538(0.501~0.574)  44.40  67.61 0.092
CEA(ng/ml) 5 0.697(0.662~0.730)  26.09  97.57 <0.001 0.673(0.638~0.707) 2427 9595 <0.001
SCC(ng/ml) 1.5  0.576(0.539~0.612) 2547  93.52 <0.001 0.584(0.547~0.620)  23.24 9474  <0.001
NMR(%) 13.8  0.718(0.684~0.751) 3851 9500 <0.001 0.715(0.681~0.747)  34.02 9433  <0.001

Table 4 The diagnostic efficiency of models in differentiating NSCLC patients and controls

L Training set Test set
Combination
AUC(95%CI) SN(%)  SP(%) P value AUC(95%CI) SN(%)  SP(%) P value
NSE+CEA+SCC 0.734(0.701~0.766)  53.83 87.04 0706(0.671~0.739)  49.17 85.02

ALB+NMR+TG+NSE+CEA  0.910(0.887~0.929) 8344  88.26 <0.001 0.887(0.862~0.909) 76.76  86.23  <0.001
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B (Table 4, Figure 1),

Training set Test set

Sensitivity
Sensitivity

3o i

ok A T kB
965 ] NSCLC & # &
494 4 fd JE X IR R )
NMR .PLT HGB ALB 00 02 04 06 08 10 00 00 02 04 06 08 10
HDL #1 TG /K - 547 5 1-Specificity 1-Specificity
FxR, AT A AW
I IR i 98 2 Wi 48 b
NSE.CEA Fl SCC 5 i%
S8 bR AT RS T,
AL IZ WAL R
PR b B gl fift B LA
Jed 12 Wi 46 br i R AL R
B T SN AR 48 bR 0 RS ool e
E1S A = R R S = £ ] == ALB+NMR+TG+NSE+CEA “= ALB+NMR+TG+NSE+CEA

AUC, R 8 K ¥ 5= 0.0 . . . . 0.0 - - : .
‘lﬁz 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
°© 1-Specificity 1-Specificity

Sensitivity
Sensitivity

1

ENISEEPN S
35 98 RE 1 R A R Figure1 The diagnostic efficiency of models in differentiating NSCLC patients and controls

468 ¥ @R B 2018 % 27 A% 6 M China Cancer,2018,V0l.27,No.6



55 & 40 L A0 AR A DG i A A B T L
WAL T A0 e S R Ak R AT 5 R 2Ok 48 S5 A
G 45 A0 (R )& NEU A MONO) 7, 55 4h
P A2 9% 41 A PR 35 98 S S0 I /DN A T Ak A A AR
HE I AR A E P E RS, Il /IR 2R A2 kL
DA R it 22 7 A B4 It/ AR 2B AR 14 A A J5T ) i
PN R AR K E B Yo R R, I SRR E
fEFLIRE . B AL H b ¥ & B NLR \PLR Al
LMR 525 Fhim Y S AR A A I SR A0 A i
) NLR \PLR F1 LMR 4548 #5 AT LLAE A i 98 1) A3 2%
HiUE 8 AR, AETE i 12 Wb B ROR I AR 15 2 78 4
WHoE, AAE/NEARBESE T & 3 NLR #1 PLR A ] T
fiisEg iz W B AR KAEAR GG I 7E A B 5
NMR #5242 Wik AL b 38 7R e 4 Y L LA
WIEL B e

AN ALB Fl HGB AU e TR, 5 R AE
W YIFH I, A MIE LI ALB F1 HGB ¥ & [ A% ]
FE R AE /N i i A8 3R TS 48 A, TRE & Hh & B
ST SN R Ji Ay s B 22 T AR R A 7R R
T R E AR IR R AE R R A
fALB Fil HGB 7K V- B A AL AT VR SV ZE 12 Wi 48 45 .
BATTHI B FE 45 5 5 Z B AE VT 22 g v i i fa #—
48R ALB WIVE TR /Y It 12 Widn i e

e 240 6L v ) JIEL D RS S E A A L 3 e
117 3 P I T A A5 S 3 A48 114 v TR AR A 2 45 9 400 i
14 18 K T3 B & A AR D AR A
HDL B8 538 o7 1 A =E /N0 B 38 A i PR 1505 717
T3 A T K H I =R (TG) 5 A W) 98 E 19 &
A RS B U, B BT A I8 7 il g 0412 I (.
WEFE AR TE S, AR R gy A TG 2k A J5 i
5% TG 5l i & & Rt T — e &,

AT 5T 256 B I DR MLV T 46 A, 5248 7T
P AR 12 W ORI AR AR 4] A R A ST IS AR L T
AT IX BEFE bR 1) T i B R Y S DR A BT
IR E 5 9 0 AR AR Z B G R . BRSSO B IR
FE NSCLC H¥FAli 4 i Fl i 52 AH DG 48 B5 XF 2 A i IR
I Iz WibR R PP ROR . FRATRIBF TR 45 R BT, 4%
i FI A 0T AE DGR AR AT 5 I br i 45 5, TR
NSCLC Wy W, 32 O A b s 00 R SR B Re Sk

SEZH .

[1]  Chen W,Zheng R,Baade PD,et al. Cancer statistics in

4’ ® ’@ 2018 jf‘ % 27 )& % 6 #  China Cancer,2018,Vol.27,No.6

2]
(3]
4]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

China,2015[J]. CA Cancer J Clin,2016,66(2):115-132.
Siegel RL,Miller KD, Jemal A. Cancer statistics,2018]J].
CA Cancer J Clin,2018,68(1):7-30.

Hsu PP,Shaw AT. Lung cancer:a wily genetic opponent
[J]. Cell,2017,169(5):777-779.

Sun N,Chen Z,Tan F et al. Isocitrate dehydrogenase 1 is a
novel plasma biomarker for the diagnosis of non-small cell
lung cancer]]]. Clin Cancer Res,2013,19(18):5136-5145.
Shinko D,Diakos CI,Clarke SJ,et al. Cancer-related sys-
temic inflammation :the challenges and therapeutic oppor-
tunities for personalized medicine[J]. Clin Pharmacol Ther,
2017,102(4):599-610.

Vilchez JA,Martinez-Ruiz A ,Sancho-Rodriguez N, et al.
The real role of prediagnostic high-density lipoprotein
cholesterol and the cancer risk :a concise review [J]. Eur J
Clin Invest,2014,44(1):103-114.

Jungnickel C,Schmidt L, Bittigkoffer L,et al. IL-17C me-
diates the recruitment of tumor-associated neutrophils and
lung tumor growth[J]. Oncogene ,2017,36(29):4182.
Wojtukiewicz MZ,Sierko E,Hempel D, et al. Platelets and
cancer angiogenesis nexus|J]. Cancer Metastasis Rev,2017,
36(2):249-262.

Deng Q,He B,Liu X,et al. Prognostic value of pre-opera-
tive inflammatory response biomarkers in gastric cancer
patients and the construction of a predictive model[]]. J
Transl Med,2015,13(1):66.

Krenn-Pilko S,Langsenlehner U, Thurner EM,et al. The
elevated preoperative platelet-to-lymphocyte ratio predicts
poor prognosis in breast cancer patients|J]. Br J Cancer,2014,
110(10):2524-2530.

Hamm A ,Prenen H,Van Delm W, et al. Tumour-educated
circulating monocytes are powerful candidate biomarkers
for diagnosis and disease follow-up of colorectal cancer|]].
Gut,2016,65(6):990-1000.

Lan H,Zhou L,Chi D,et al. Preoperative platelet to lym-
phocyte and neutrophil to lymphocyte ratios are indepen-
dent prognostic factors for patients undergoing lung cancer
radical surgery:a single institutional cohort study [J]. On-
cotarget,2017,8(21):35301.

Kemal Y, Yucel I,Ekiz K, et al. Elevated serum neutrophil to
lymphocyte and platelet to lymphocyte ratios could be useful
in lung cancer diagnosigJ]. APJCP,2014,15(6):2651-2654.
Miura K,Hamanaka K,Koizumi T,et al. Clinical signifi-
cance of preoperative serum albumin level for prognosis in
surgically resected patients with non-small cell lung can-
cer]J]. Lung Cancer,2017,111:88-95.

Zhang M,Li X,Zhang X,et al. Association of serum
hemoglobin Alc,C-peptide and insulin-like growth factor-
1 levels with the occurrence and development of lung can-
cer]J]. Mol Clin Oncol,2014,2(4):506-508.

Cruz PM,Mo H,Mcconathy W], et al. The role of choles-
terol metabolism and cholesterol transport in carcinogene-
sis:a review of scientific findings,relevant to future cancer
therapeutics[J]. Front Pharmacol,2013,4:119.

Chi PD,Liu W,Chen H,et al. High-density lipoprotein
cholesterol is a favorable prognostic factor and negatively
correlated with C-reactive protein level in non-small cell

lung carcinoma[J]. PLoS One,2014,9(3):e91080.

)

*




