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Abstract : Objective To seek the hematological indexes combination from the blood routine inflammatory
indexes and serum tumor markers for diagnosing lung cancer. Methods The blood test data of 289 patients
with lung cancer (lung cancer group),93 patients with lung benign disease (lung benign disease group) and 89

healthy subjects undergoing the physical examination (physical examination group) in the Affiliated Union
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Hospital of Fujian Medical University from January 2018 to April 2021 were collected, including the blood
routine inflammatory indicators such as platelet count (PLT) ,platelet distribution width (PDW) , mean plate-
let volume (MPV),platelet hematocrit (PCT) ,absolute value of granulocyte (Neu # ) ,percentage of granulo-
cytes (Neu%) ,absolute value of lymphocytes (Lym # ), percentage of lymphocytes (Lym %), neutrophils to
lymphocytes ratio (NLR), coefficient of variation of red blood cell volume distribution width (RDW-CV),
standard deviation of red blood cell volume distribution width (RDW-SD) , serum tumor markers such as carci-
noembryonic antigen (CEA) ,carbohydrate antigen 19-9 (CA19-9) ,alpha-fetoprotein (AFP),soluble fragment
of cytokeratin 19 (CYFRA) , neuron-specific enolase (NSE), gastrin-releasing peptide precursor (pro-GRP),
total prostate specific antigen (tPSA) ,free prostate specific antigen (fPSA),CA125 as well as lactate dehydro-
genase (LDH). The rank sum test was used to compare the differences of these indicators among the three
groups. The indicators with statistically significance between the groups were selected for the diagnosis and a-
nalysis of ROC curve of the next step,and the indicators with larger area under the curve (AUC) were select-
ed for conducting the further joint diagnostic analysis. Finally, the binary classification Logistic regression
combined with ROC curve were used to comprehensively analyze the diagnostic ability of different indicators
combined mode for lung cancer. Results (1) PLT, MPV,PCT, Lym # , RDW-CV, RDW-SD, LDH, Neu% ,
CEA and CYFRA had statitically significant differences among the three groups (P <C0. 05). (2) The ROC
curve was used to analyze the diagnostic efficiency of PLT, MPV,PCT, Lym #, RDW-CV, RDW-SD, LDH,
Neu% ,CEA,and CYFRA for lung cancer. The results showed that only PCT,RDW-CV,CYFRA,and LDH
for diagnosing lung cancer had AUC>>0. 6, which were 0. 626,0. 603,0. 707 and 0. 630, respectively. (3) The
mutual combination of PCT,RDW-CV,CYFRA and LDH was carried out for conducting the comprehensive a-
nalysis of binary logistic regression and ROC curve. The results showed that among the various combination
modes, AUC of RDW-CV+LDH+CYFRA in diagnosing lung cancer was the largest,which was 0. 823, while
AUC of PCT+RDW-CV+LDH-+CYFRA in diagnosing lung cancer was 0. 821,and the specificity of PCT+
RDW-CV in diagnosing lung cancer was the highest (92. 0%) ;the sensitivity of PCT+RDW-CV+LDH+CY-
FRA in diagnosing lung cancer was the highest (76.5%). Conclusion Among the detected blood indicators,
the single indicator with the highest diagnostic efficacy for lung cancer is CYFRA. The combined diagnostic
efficacy of CYFRA and one or more of RDW-CV, PCT, and LDH in lung cancer is superior to the single indi-
cator, with RDW-CV+LDH+CYFRA and PCT+RDW-CV+LDH-+CYFRA modes having greater diagnos-
tic efficacy.
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PDW (L) 11.50(10. 75,12. 65) 11.60(10. 25,15. 80) 11.75(10. 7,13.50) 1. 879 0.391
MPV (L) 10.20(9.70,10. 80) 9.60(9.00,10.20) 10.20(9. 60,10.90) 28.865 <C0.001
PCT(Y%0) 0.25(0. 22,0. 28) 0.22(0.18,0.24) 0.25(0.22,0.29 31.521 <€0.001
Neu# (X 10°/L) 3.21(2.74,3.98) 3.32(2.63,4.20) 3.27(2.58,4.32) 0.194 0.908
Lym# (X10°/L) 1.78(1.53,2.05) 1.94(1.59,2.53) 1.80(1.53,2.25) 8. 135 0.017
NLR 1.77(1.46,2.23) 1.72(1.25,2.12) 1.76(1.33,2.50) 3.383 0. 184
RDW-CV (%) 12.20(11.90,12.67) 12.50(12.15,13.00) 12.60(12.10,13. 20) 14. 331 0.001
RDW-SD({L) 40.30(38.75,42.40) 41.20(39. 80,43. 35) 41.80(39.90,43.70) 11. 866 0. 003

LDH(U/L) 194(174,214)
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LoRUUE R W4 (n=289) il B AR 4 (= 93) Jifi i 20 (n = 89) H P

Neu% (%) 59.10(54.40,63.10) 55.10(49.00,62.00) 57.40(51.40,65.00) 6. 460 0. 040
Lym%(%) 33.20(27.90,37.40) 32.50(29.10,38.20) 33.00(25.9,38.70) 1.163 0.559
CEA(ng/mL) 1.70(1.30,2. 38) 3.15(2.45.5.50) 2.60(1.40.,4.45) 20.695 <C0.001
CA199(U/mL) 10.17(6.92,14.01) 10. 58(8.14,21. 30) 9.80(7.15,19.08) 1.025 0.599
AFP(ng/mL) 2.64(1.95,3.62) 3.48(2.27,5.03) 2.53(1.79,3.43) 2.748 0.253
CYFRA(ng/mL) 1.93(1.51.2.74) 1.87(1.53.2.44) 2.75(1.91.4.24) 25.858 <C0.001
NSE(ng/mL) 10.57(10.57,10.57) 10.00(9. 25,10.01) 13.92(11.02,16. 65) 4.570 0.102
pro-GRP(ng/L) 41.41(32. 34,49. 34) 40.53(27.74,62.10) 42.94(36.02,53. 64) 2.844 0. 241
TPSA(ng/mL) 0.91¢0.58.,1.11) 0.86(0.55.0.96) 0.7500.45,1.30) 0.515 0.773
FPSA(ng/mL) 0.26(0.17,0.39) 0.25(0.15,0.33) 0.38(0.22,0.45) 2. 755 0.252
CA125(U/mL) 9.95(8.00,13.80) 14.16(8.38,19.71) 12.60(7.48,25.97) 5.542 0.063

R 2  3ABFEESHMNRKFE KRS B

35 AUC AUC B 95%CI P REED RFECHD  IEHIER cut-off f
CYFRA 0.707 0.636~0.767 <<0. 001 58.6 73.1 0.317 2.52 ng/mL
LDH 0. 630 0.548~0. 692 0.001 81.1 37.5 0.186 153 U/L
PCT 0. 626 0.567~0.672 <0.001 52. 4 34.3 0.133 0.24%
RDW-CV 0. 603 0.550~0. 689 <<0. 001 43.2 72.5 0.157 12.70%
RDW-SD 0.597 0.558~0. 695 0.001 45.5 69.1 0.146 42.10 L
MPV 0.596 0.523~0. 646 <0.001 43.1 70. 8 0.139 10. 30 L
PLT 0.571 0.505~0. 648 0.010 45.3 67. 4 0.127 253%X10"/L
Neu% 0.523 0.443~0.586 0.411 25.6 84.8 0.104 64.85%
Lym# 0. 486 0.405~0. 548 0.203 31.5 69.7 0.012 2.14X10°/L
CEA 0. 445 0.389~0.503 0.139 35. 2 87.7 0.229 3.40 ng/mL

3 K38 IR HREK & X Bl 5 B9 12 B 2L R

AR AUC AUC 9 95%CI P REUE%) B BB
PCT+CYFRA 0.708 0.640~0. 769 <<0. 001 57.0 77.3 0.343
LDH+CYFRA 0.803 0.708~0. 876 <<0. 001 75.9 81.0 0.569
PCT+LDH 0. 630 0.576~0. 673 0.001 38.9 80. 9 0.198
PCT+RDW-CV 0. 660 0.597~0. 652 <<0. 001 33.0 92.0 0. 250
RDW-CV+CYFRA 0.761 0.690~0. 814 <<0. 001 71.0 76.2 0.472
RDW-CV+LDH 0.692 0.620~0. 727 <0. 001 67.5 65.5 0. 330
PCT+CYFRA+LDH 0.802 0.721~0. 886 <<0. 001 75.9 81.0 0.569
PCT+RDW-CV+CYFRA 0.761 0.695~0. 819 <<0. 001 69.0 77.4 0. 464
PCT+RDW-CV+ LDH 0.693 0.640~0. 747 <0. 001 71.7 63.2 0. 349
RDW-CV-+LDH+CYFRA 0.823 0.748~0. 903 <£0. 001 74.5 88.0 0.625
PCT+RDW-CV+LDH-+CYFRA 0.821 0. 745~0. 899 <<0. 001 76.5 86. 7 0. 632
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