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EE] HAY RIS S ZL R I S (LDH) . 2RI E R E L EEMIHI ) C(CysC) . /MR H40IE
. (PWR) KA & Lo J5i8 2023 4F 1 H & 2023 4F 6 H B HUH i 26 DU A B 5 e 72 (5] fiti 982 £ 25 14 A W
A, SR EUEI IS R R AR R 72 B AT IR, He# 2 4 LDH. CysC. PWR K& TR EY [P
JR(CEA), MR R R ELEE(NSE), MM & H R B 19(CYFRA21-1)], 4#7 LDH., PWR, CysC 543
bR R Y IR M LA R FERAE 98 58 % LDH . CysC. PWR K, Z»#rfiiiE i LDH, PWR. CysC
K S ERERAE A DG, M LDH. CysC. PWR 454 CEA. CYFRA21-1. NSE XlifEnyigwiinit. s59% W
FL20 PWR MR TXS MB2H, LDH. CysC. CEA. CYFRA21-1 2 NSE & X BR2H (P < 0.05), filifi % PWR 5 i
FraE® CEA. CYFRA21-1, NSE £ M5 (P<0.05), LDH, CysC 5MJEHrEY CEA. CYFRA21-1, NSE £1F
(P <0.05), FGHIZERI 7. Jili iy 5 i 88 fe % LDH. CysC. PWR #, 2R ILGH2#5E X(P>0.05);
MR : [ ~ THEHE PWR & T ~ VHEE, LDH, CysCALTI ~ VA E (P<0.05); ML
BRSO . TR B PWR B T A MBS EE, LDH, CysC LT A MBS EE(P<0.05), fii
FEEE LDH, PWR. CysC SNHZETITE(P>0.05), PWR SiEESY . kO SEERZ7HE(P<0.05), LDH,
CysC SR . OB EEME(P<0.05), (ROC)MZ B7R, LDH, CysC. PWR IB-& 12 Wi i it £k
TR (AUC){H40.910, CEA, CYFRA21-1 & NSE HEG2MWr AUCHEH 0.923, i#— K LDH, CysC. PWR
%54 CEA. CYFRA21-1. NSE i2Wr AUC 1%, 5 0.940, HUBE | ¥R 510 93.06% ., 87.33%., &5 i
JE B H PWR TFE, LDH. CysC /AKETHE, HHIKFS5MEREY . GRS Mk B a5 F R B UIAHSE , T4 B
R bR AR X R UE T IS W, LA R R 2 R
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Clinical Implications of Serum LDH, CysC, and PWR Level
Detection in Lung Cancer Patients

WANG Ying, FU Cong, FU Ying
(Dept. of Medical Record Statistics, The 4th People’s Hospital of Changzhou City,
Changzhou Jiangsu 213000, China)

[ Abstract] Objective To investigate the clinical implications of lung function index, serum lactate
dehydrogenase( LDH), cysteine protease inhibitor C(CysC) and platelet/white blood cell ratio( PWR) in patients
with lung cancer. Methods  From January 2023 to June 2023, 72 patients with lung cancer in the Fourth People's
Hospital of Changzhou were selected as the observation group, and 72 patients with benign lung diseases during the
same period were selected as the control group. LDH, CysC, PWR and tumor markers [carcinoembryonic
antigen(CEA), neuron—specific enolase(NSE), cytokeratin fragment 19(CYFRA21-1) ] were compared between
the two groups, and the correlation between LDH, PWR, CysC and tumor markers was analyzed. The levels of
LDH, CysC and PWR in patients with lung cancer with different pathological characteristics were compared, and

the correlation between the levels of LDH, PWR, CysC and pathological characteristics in patients with lung cancer
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was analyzed. The diagnostic value of LDH, CysC, PWR combined with CEA, CYFRA21-1 and NSE in lung
cancer was evaluated. Results The PWR of the observation group was lower than that of the control group, and the
LDH, CysC, CEA, CYFRA21-1 and NSE were higher than those of the control group( P < 0.05). PWR was
negatively correlated with tumor markers CEA, CYFRA21-1 and NSE(P < 0.05), LDH and CysC were positively
correlated with tumor markers CEA, CYFRA21-1 and NSE(P < 0.05). There was no significant difference in LDH,
CysC and PWR between lung adenocarcinoma and lung squamous cell carcinoma( P > 0.05) . In terms of clinical
stage, PWR of stage [ — II patients was higher than that of stage Il -IV patients, LDH and CysC were lower than
those of stage M-IV patients( P < 0.05). In terms of lymph node metastasis, the PWR of patients without lymph
node metastasis was higher than that of patients with lymph node metastasis, and LDH and CysC were lower than
those of patients with lymph node metastasis( P < 0.05). LDH, PWR and CysC in lung cancer patients were not
correlated with pathological type( P> 0.05), PWR was negatively correlated with clinical stage and lymph node
metastasis( P < 0.05), LDH and CysC were positively correlated with clinical stage and lymph node metastasis( P <
0.05). The ROC curve showed that the area under the curve( AUC) value of the combination of LDH, CysC and
PWR in the diagnosis of lung cancer was 0.910, and the AUC value of the combination of CEA, CYFRA21-1 and
NSE was 0.923. Further use of LDH, CysC, PWR combined with CEA, CYFRA21-1, NSE diagnostic AUC value
was the highest, 0.940, the sensitivity and specificity were 93.06% and 87.33%, respectively. Conclusion The
PWR of lung cancer patients is decreased, and the levels of LDH and CysC are increased, and their levels are
closely related to tumor markers, clinical stage and lymph node metastasis, which can assist tumor markers in the
diagnosis of lung cancer, in order to improve the diagnosis rate of early lung cancer.

[ Key words] Lung cancer; Lactate dehydrogenase; Cysteine protease inhibitor C; Platelet/leukocyte ratio
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Wi JC R O . BRI B, Il AORE 1L T 2 bR AR

T I Bz ™, ISR RCR . BEE
JEPLHI AR AT, & 3040 LR T i OC 22 25 i I
PR TS T A R DDA G SR T Y L R
ZU I (lactic dehydrogenase, LDH), 7] i i< b % i
ARt RE R Y . BRSO, R ER
R EE I C(eystatin C, CysC) 52 e 2 12 &
FIEB b T3 A PR, 38 Z R F- A7 2% I i
RN IR AR B ORI DG, Ak, FE IR A
KRAERS I TT I, A7 E AR HME i i
/N 4 L 1B ( platelet/white blood cell ratio,
PWR) 41 3 1 — ZR 51 JAE S5 I A8 I Jes i Joe v k4%
FEAEFNO T AR S S A AR 4 R g
51 LDH, CysC, PWRZEfL, B, AWK
A LDH. CysC. PWR A& HAth Jif 98 b 25 1 12 Wi
fifiges ,  IFERTE 5 Ml g s BRARF R A AR OG0T
Hollm PRI HANME

AHIF 5T 28 M T AR DU N R I B A8 R 22 51 2 o
Bl [2023(SRINO.027], JIifs (B aE ¥ e i &
R R . BEHC 2023 4F 1 H & 2023 4F 6 A 2
il 96 R B AR, A AR UE : TR A2
Wrbn e, JRE M | R ELE MR A R A
Wiz, HYNWng i 8, ABEi R H2 i
FOGIRYT , MCBOREA 788 s HEBRARIE : HEBR
HAGEMEMREE . GIFE RS IR,
A 2 RGP o 53 e BRI i R
PR A8 S 72 ) S R R, Hrp il 35 4]
SCREEYTR 104, SRR 21 B, Hopd 6
1.2 #®NF=*E

ABE SR RS T , REHTEE M S AEBTEE
I 2 B M, HhHrEE R SYSMEX I 434
AC(XE2100 %) LAS J3 2 L35 23 A ik I 5 /vl K
IR, TH5 PWR JEPUBEM 250403, B
D38, 3500 r/min, 16.5 cm. 10 min, BHEL L Z
TBWRAFR . R4 A 3 A7 RO (i 2 G
e801) KA W1 Ak 5% & Ot ik W E IR PR
(carcinnembryonic antigen, CEA). # & ks 51
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J# I AL i ( neuron specific enolase, NSE). 4f fifd ffi
EE B 19(cyt0keratin fragment 19, CYFRA21-1 ),
K4 B 3 A A (R DT 58 & AUS800) LA il
IR A 2 W B ZELDH . CysC /K-,
1.3 WEIEHR

FeAs 2 4 —f %k X% LDH. CysC. PWR M 4%
T AR Y, 43 HF LDH., PWR. CysC 5 4 3
FiRE bR A A D 5 LA [ B A i 98 #8
#H LDH. CysC. PWR /K-, 43#rhilisiE i # LDH
PWR. CysC 7K 5 Jk BL4F AF A9 A G M, 174
LDH. CysC. PWR 455 MEtRE Y2 Wit 2ae .
1.4 SitFEaE

ik SPSS23.0 43 Hr s, T TORR Y
B AriEZE (kxs) Fon, A%, THECRRIRA

n(%)Fmw, x*rRs, SRR Spea-
rman ¥, Pearson, 12 Wi i {6 7 H7 2k F 52 i & T
EHRME M 26 (ROC), P<0.05 £m 2 54 %1%

2 #R

21 2AHA—MERLLEER
2 ARG AR BT HR R A I A R S8 Al AT
e (P>0.05), WL 1.
2.2 248 LDH.CysC.PWR K & TMEIREI L5
WELLH PWR K TXF AL, LDH, CysC. CEA,
CYFRA21-1 & NSE @& Xt 82 (P<0.05), L2,
*3,

R1 2H-MABLLE (n/(Fxs)]

Tab.1 Comparison of general information of the two groups[n/(X+s)]

415 n PRI F /%) R (S) KR 4 (kg/m?)
pUEZSA:| 72 47/25 58.76£7.27 21.59+1.24
pagiisEic) 72 43/29 57.83+8.46 21.34+1.17

1 0.474 0.707 1.224

P 0.491 0.480 0.215

%2 240 LDH.CysC.PWR L& (X +s)
Tab.2 Comparison of LDH, CysC, PWR between two groups (X=+s)

Rl n LDH(U/L) CysC(mg/L) PWR

MEEH 72 180.72+44.16 0.8620.09 32.60+8.43

Xof REZH 72 95.37+23.25 0.65+0.07 37.41+5.06

t 14.511 15.628 4.151

P <0.001* <0.001" <0.001"
*P<0.05,

RT3 2HBWPEREDLER (L)

Tab.3 Comparison of various tumor markers between two groups (X £ s)

25 n CEA (ng/mL) CYFRA21-1(ng/mL) NSE(ng/mL)

ML 72 4.17+1.24 5.04+1.45 15.43+3.58

X HEAH 72 2.18+0.85 2.46+0.94 8.52+2.77

t 11.232 12.669 12.953

P <0.001" <0.001" <0.001"
*P<0.05,

2.3 LDH.CysC.PWR 5 &I g +x 54 A9 HE %
45 #7
Pearson #HCPE AT AT 1, Filidig R PWR 5
Jih 95 bR & ) CEA. CYFRA21-1, NSE & 11 5&
( P<0.05), LDH. CysC5 il & ¥ & 9 CEA,

CYFRA21-1, NSE B IFAMZ(P<0.05), W 4,
24 AEHRIBYFAEEE LDH,CysC.PWR K F

R

g BRIy T . il R R 5 i k98 S8 2 LDHL.
CysC. PWR [b#, ZRFTLGIH=E L (P>0.05);
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% 4 LDH.CysC.PWR 5 & i B iR S W aIHE X 5 1
Tab.4 Correlation analysis of LDH, CysC, PWR with

various tumor markers

izt CEA CYFRA21-1 NSE
LDH r 0.602 0.637 0.620
P <0.001 <0.001 <0.001
CysC r 0.614 0.625 0.618
P <0.001" <0.001" <0.001"
PWR r -0.507 -0.501 -0.517
P <0.001" <0.001" <0.001"
*P<0.05.

IR . 1 ~ TEE PWR & T~V
W, LDH. CysCART I ~ IV (P<0.05);
B ERE . ok CL a5 558 3 PWR
T AMRES R EY, LDH, CysC{ETA#E
SRR 3 (P<0.05), W3 5.
2.5 FfifE A% LDH,.CysC.PWR 7k 5mIB4F1E
FIHE X1
Spearman AR M vl 1, fides 238 LDH

PWR. CysC 5¥HEIAAITE(P>0.05), PWR S
PR 1. ik 00 45 7% B & £ A OC (P<0.05), LDH.,
CysC 5K . kLS55 58 52 1EAH G (P<0.05),
L3 6,
2.6 LDH.CysC.PWR % & B8 #x -5 9 % i 98 B9
SN E
224l ROC e, 45 W s, LDH. CysC.
PWR I & i2 Wr fili & (1) AUC{H N 0.917, CEA,
CYFRA21-1, NSE BX&i2Wr AUCE M 0.923, it
—E R LDH., CysC. PWR 454 CEA. CYFRA21-
1. NSE 2 AUC {H# =, 4 0.940, HUREE | ¢
SERESY R 93.06% . 87.33%. WK 1. %7,

3 iTie

3.1 FfifE M E AR R YIS BT AR

BB B, SCu kA AR FLIURE il . R
TG | AN B nT E A v AR T i R
Wrrp A2 Tz BT, BT, IRIRE K CEA
CYFRA21-1 J NSE % IfiL 1% 2 b 7 9 FH T il 98 i

x5 AEHEBIFMEEZE LDH,.CysC.PWR K FLLB (X +5)
Tab.5 Comparison of LDH, CysC, and PWR levels in patients with different pathologic features (X =+ s)

S BRAE n LDH(U/L) CysC(mg/L) PWR
it B
it B 55 180.49+45.27 0.86+0.07 32.74+8.14
it 95 17 181.46+40.13 0.86+0.10 32.15+7.98
t 0.079 0.000 0.262
P 0.937 1.000 0.794
e PR 539
[~ 48 175.41425.16 0.82+0.08 34.88+9.25
I ~ Vi 24 191.34+28.37 0.94+0.14 28.04+6.07
t 2214 4.456 2.857
P 0.030 <0.001" 0.006°
W25 %R
A 19 209.47+50.12 1.05+0.12 26.19+6.98
y 53 170.41432.06 0.79+0.08 34.90+9.12
t 3.020 8.356 4.172
P 0.004 <0.001" 0.025°

"P<0.05,
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% 6 FfifEE#E LDH.CysC.PWR 7k 5K IR E R L1
Tab. 6 Correlation of LDH, CysC, and PWR levels with

pathologic features in lung cancer patients

fatr JREESEARL MR AR
LDH r 0.114 0.604 0.611

P 1.569 <0.001" <0.001
CysC r 0.129 0.598 0.634

P 1.710 <0.001" <0.001"
PWR r 0.094 -0.579 -0.621

P 1.409 <0.001" <0.001"

*P<0.05.

BgWih, JFRBUS — @ ORI AR 5T BE
LDH. CysC. PWR 5/Mgi & & A, Hia
D7k fai s, R R LA A A R A R A B2

Wi e &
3.2 ffiEE%E LDH.CysC.PWR 7k F
AL R B R, WEH 55X A TE LDH
CysC. PWR A bR 54 7 A B 25 5%,
Hrp g PWR K XT840, CEA. LDH, CysC,
CYFRA21-1 & NSE = F XF B 41 (P<0.05), FT4r
VLI PWR T/, LDH. CysC K HAth i #r il
IR T i B Bt A A o T X it g 43 78
B iR, LDH, CysC. PWR #5552 R1 G
XK, MR R, BRI CEA ACEAIX
=, CYFRA21-1 WU 7 Jili % 9 vhook P8, i
NSE 7 Jifi 95 . il it 98 b 238 7K 4K T /N 4t
it g 11617 AR R 431 B itk T 4 5 7% O T Y 43 BT
Won, 1~ T8, ke g% E#H PWR 405l
T~ IV, AKESEEE, LDH, CysC

B 100 C 100
80 80 f /
S S 60}
i i
# 40l B o40l
3 - = . =
: j -= CysC O ovRrazia =
wtf § 7 PWR 20 | -=NSE 20l
i — LDH, CysC, / — bR RIS W
2 PWR 2 /
0 H . . . . . 0L . . . . 0L . . . . .
0 20 40 60 80 100 0 20 60 80 100 0 20 40 60 80 100
100-5E5E £ (%) 100-5E5E £ (%) 100-FERE (%)
E 1 LDH.CysC.PWR X EtREMiSHIER ROC Hk

Fig.1 ROC curve of lung function index, LDH, CysC, PWR and tumor markers in the diagnosis of lung cancer
A: LDH. CysC. PWR ZWi; B: FEbREH2H; C: Beai2li.

% 7 LDH.CysC.PWR £ & BiEE % -5 49 X1 il 22 B 12 B 41 (B
Tab.7 Diagnostic value of LDH, CysC, and PWR combined with tumor markers in lung cancer

Ei2n AUC(95%CI) V£:ian N TR (%) e (%) P

LDH(U/L) 0.842(0.772 ~ 0.897) 10.141 180.81 65.28 83.06 <0.001"
CysC(mg/L) 0.772(0.695 ~ 0.838) 6.991 0.82 65.28 77.78 <0.001"
PWR 0.727(0.647 ~ 0.798) 5.331 40.24 83.33 55.56 <0.001"
3B 12T 0.917(0.860 ~ 0.957) 16.759 / 83.92 89.28 <0.001"
CEA (ng/mL) 0.751(0.672 ~ 0.819) 6.165 4.03 62.50 83.33 <0.001"
CYFRA21-1(ng/mL) 0.742(0.662 ~ 0.811) 5.792 435 66.67 77.78 <0.001"
NSE(ng/mL) 0.821(0.749 ~ 0.880) 9.030 15.00 68.06 87.50 <0.001"
TS 2 0.923(0.867 ~ 0.961) 17.951 / 84.72 90.28 <0.001"
6T G2 T 0.940(0.888 ~ 0.973) 24267 / 93.06 87.33 <0.001"

"P<0.05,
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ST ~ IVH, AR, il
B LDH. CysC. PWR 5l PR 4 19 K bk 00 45 4 %
FEAE—E M, HAHE 78 #0 G 43A [l R IE 52
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3.3 LDH.CysC.PWR & 5HiifE & fs &l
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#r LDH. CysC. PWR 454 s b ok 4 XiF il 98 1)
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W fili g5 9 AUC {4 0.910, CEA. CYFRA21-1,
NSE i2 Wi AUCH Jy 0.923, #F— % H LDH,
CysC. PWR %54 CEA. CYFRA21-1, NSE 2 W
AUCfEE &, M 0.940, BURPE | FF5 555k
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