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Diagnosis value of pro—gastrin—releasing peptide precursor for small cell lung cancer
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Abstract Objective: To investigate the values of progastrin—releasing peptide precursor (ProGRPp) in the diagnosis of small cell lung
cancer (SCLC). Methods: In this study, ProGRPp, and neuron-specific enolase (NSE), squamous cell carcinoma antigen (SCC), cytokeratin
19 (CYFRA21-1), carcinoembryonic antigen (CEA), and cancer antigen 199 (CA—199) were detected in peripheral blood of 4 251patients
who were diagnosed with primary lung cancer, and ROC curve was used to analyze the results. Results: The sensitivities of ProGRPp and
NSE in the diagnosis of SCLC were 86.1% and 80.2%, and the specificities were 96.6% and 84.8%, respectively. In lung carcinoma , the
cut—off values of ProGRPp in the diagnosis of SCLC in stage I~IL, I1I, and IV were 56, 72, 99 ng /L, the sensitivities were 95.7%, 84.6%, and
85.7% respectively, and the specificities were 93.0% , 97.1% and 98.5% , respectively. Combination of ProGRPp with CYFRA21 -1/
ProGRPp, CYFRA21-1/NSE did not further increase sensitivity or specificity of diagnosis of SCLC in patients with stage [~II lung cancer,
but with the combination of CYFRA21-1/NSE and ProGRPp in stages Il and IV, the sensitivities of diagnosis of SCLC increased to 93.8%
and 97.0% respecitively, and the specificity increased to 99.0% with the combination of CYFRA21 -1/ ProGRPp and ProGRPp in the
diagnosis of SCLC among stage IV lung cancer patients. Conclusion: ProGRPp shows significant higher sensitivity and specificity in the
diagnosis of SCLC. Different cut—off values are recommended in different stages. In addition, the combination of CYFRA21-1/ ProGRPp.
CYFRA21-1/NSE could further improve the diagnosis of lung cancer pathological types.
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Tab 1 Tumor marker levels in 4 251 patients with NSCLC and SCLC

mE NSCLC SCLC
CEA>5 ng/mlL 1 601(42.5%) 171(35.6%)
TR AL 4.0 37
25% 22 2.0
75% 10.9 7.7
SCC>1.5 pg/L 866(23.0%) 44(9.1%)
LR 4 0.9 0.8
25% 0.6 0.5
75% 1.4 1.0
CYFRA21-1>3.3 pg/L 2 144(56.9%) 207(43.0%)
ERIE ¢ 3.7 3.1
25% 2.5 22
75% 6.6 45
CA199>39 U/mL 483(12.8%) 51(10.6%)
PEEL 122 12.6
25% 75 8.1
75% 226 222
ProGRPp>63 ng/L 157(4.2%) 414(86.1%)
LREIVRAe 34.6 679.0
25% 28.0 177.4
75% 432 2 340.3
NSE>15.2 pg/L 1071(28.4%) 418(86.9%)
REVE: 13.1 34.1
25% 113 20.4
75% 15.9 71.9
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Fig 1 ProGRPp distribution in patients with NSCLC, SCLC
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Fig 2 NSE distribution in patients with NSCLC, SCLC
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Fig 3 Analysis of ROC curve of tumor markers for diagnosis of
SCLC
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Fig 4 Analysis of ROC curve of ProGRPp and NSE for diagnosis of
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Fig 5 Analysis of ROC curve of tumor markers for diagnosis of
NSCLC
R2 HENARAHREDS ProGRPp 5 NSE X &
Tab 2 The relationship between ProGRPp and NSE in SCLC
ProGRPp

NSE i i JEv e
PR 367 51 392
Bt 47 16 95
PSR4 414 67 481

*3 fIENARaAHRE S ProGRPp 5 NSE X &
Tab 3 The relationship between ProGRPp and NSE in NSCLC

ProGRPp

NSE fiTE it B
PR 64 1007 1071
Bt 93 2 606 2 699
o844 157 3613 3 770
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Tab 4 Distribution of tumor markers in different stages of NSCLC

and SCLC
S Cut—off {&
NSCLC SCLC
ProGRPp/(ng/L.)
1 35.1 152.5 55.7
I 34.5 166.1 61.5
I~1I 35.0 166.0 56.0
I 34.7 634.8 72.0
v 33.9 1466.6 99.0
NSE/(pg/L)
| 11.8 15.0 14.5
Il 13.0 15.9 15.8
I~1 12.1 15.3 14.5
] 13.6 29.8 22.0
v 15.0 56.4 27.4
CYFRA21-1/(ug/L.)
| 2.6 24 2.5
I 34 2.5 34
1] 4.5 2.6 3.1
v 6.0 3.8 6.0
SCC/(pg/L)
I 0.8 0.85 0.9
I 1.0 0.9 1.1
] 1.1 0.8 1.1
v 0.8 0.7 1.2
CEA/(pg/L)
| 2.6 3.6 12.0
I 3.6 1.7 2.0
I 4.6 2.8 2.0
1% 11.5 5.1 12.0

R Mk G, HAE 2 38 K (P<0.001) . i id ROC 43
M1, CYFRA21-1/ ProGRPp 7E i & HHi2 B SCLC
Il FEAE T~ I VI, 2305158 0.04. 0.03.0.03,
CYFRA21-1/NSE 7€ I ~11 Il . IV 0.2 (K1 8.9),
FAME T ~1 (’=1212,P<0.001) . 1M (4°>=99.6,P<0.001 ) ,
IV (3 =115.9,P <0.001) # NSCLC ' CYFRA21-1/
NSE {2 BHPE #4457 CYFRA21-1/ ProGRPp, 71
] (’=14.8,P<0.001)SCLC ' CYFRA21-1/ ProGRPp
FLPEPERE T CYFRA21-1/NSE, 17 T ~ 1 (’=2.4,
P=0.1). IV (* =2.3,P=0.1) CYFRA21-1/ ProGRPp
5 CYFRA21-1/NSE L5
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Fig 6 ProGRPp distribution in patients with NSCLC and SCLC in
stage I ~II,1II and IV
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Tab 5 Probabilities of SCLC according to ProGRP and NSE serum levels in stage 1 ~1I, I, IV

PPV( T ~T13#1)/% PPV())/% PPV(IVH)/%

ProGRPp=356 ng/L 15.1(21/118) 67.1(157/234) 60.2(151/251)
ProGRPp=72 ng/L 38.3(18/47) 85.6(154/180) 79.2(145/183)
ProGRPp=99 ng/L 63.6(14/22) 91.9(148/161) 88.9(143/162)
ProGRPp=150 ng/L. 80.0(12/15) 95.9(140/146) 93.2(138/148)
ProGRPp=300 ng/L. 88.9(8/9) 96.9(123/127) 96.2(127/132)
ProGRPp=400 ng/L 85.7(6/7) 96.6(115/119) 96.8(122/126)
ProGRPp=500 ng/L 83.3(5/6) 96.4(107/111) 96.7(118/122)
NSE=15 pg/L 5.2(12/233) 33.3(160/480) 22.7(159/700)
NSE=22 pg/L 20.0(6/30) 62.5(130/208) 39.4(141/358)
NSE=27 pg/L 33.3(5/15) 72.0(103/143) 49.4(132/267)
NSE=40 pg/L 50.0(3/6) 84.4(65/77) 67.9(108/159)
NSE=70 pg/L 100(1/1) 94.4(34/36) 82.2(74/90)

NSE=100 pg/L 0(0/0) 100(20/20) 90.0(54/60)

PPV (BHPEFIUIMEL ) =[ B BAPE/(EC PR+ FE ) [ 100%

O
0.999 P<0.00] P<0.001
0.9991 '
0.9 3 e
e o ot
= 0.9 B of
3 .
g 0.71
n 0.5
5 0.3]
o=t 0.1
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© 0.0
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=0.03 13.7% 97.8%
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Fig 8 Distribution of CYFRA/ProGRPp in patients with NSCLC and
SCLCinstage I ~II,1Il and IV
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Fig 9 Distributionof CYFRA/ProGRPp in patients with NSCLC and
SCLC in stage I ~1I,IIl and IV
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P73 E 93.8% .97.0% , 7 IV 1 fili i 8 3 2 Wi
SCLC, B4 ProGRPp =99 ng/L. 5 CYFRA21-1/Pro-
GRPp= 0.03 5 B4 = 2] 99.0%.
3 itig

H 5T NSCLC 43 40U S S e A5 i (1)
RAARBIRA,, AREBFo0 8 R Sy
NSCLC & 97 77 2L Bl 2 AN [/ -19, 7 X F SCLC £
FE, H AT RE S AEAR R PIESE 69 R LR 40 i
B2, PO AAEAN 10~12 A4~ A0S, BiF LA R 2
BE IR EIE A, I ST IE# IR 7 =X,
X RRE R UL LE R, MRS IR <A
BEIER (2 R E R A B R AL A A2 W Y T
Bro ML bR Wi WA [m] i) i gis B AU Y
FES RS , A 5E B EFRSE ProGRPp 5 NSE S
f g bR s B G2 Wiy =X, DL RE A i — 20 42
1o S IS A [ SIS AU %) SR B R e vk

HF ProGRPp H A & T NSE 2 8% K 7 1+
RoE TSRS, Bl iz iE TR IR, 2
ProGRPp 45 344 T B D BEAS 4 i rh 2 s BH A1,
AT eGFR <30 mL/ min 3%, WA#EE T A fi]
AL ProGRPp RAKFE 55 5 T LAEWT 9 (B
T : 609%~70% , F5 5 5 : 90% )& O SRR, 5
R P PESE RA G . T3 4h, T R TE A F it des
mET 2 T~ I IV, ProGRPp 12 Wi SCLC
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() R RS 7 T NSE, 1M 78 il 5 2 e
4 ProGRPp 5 NSE 127 SCLC, RHUE & AUC {EH¥
B M2 SCLC T .

TR BT e 4R i i £ 1 A X 42
iz FH ROC 2% I 24 65 8 B0 HH /0N 200 B it s ) fc
FEIfG FUER2, (BARBESE LIS R 5030 8 35 it ot
%, KIS SCLC \NSCLC B[R 43191 A RE
Hiz 58— ProGRPp IIfi FHHE , M ZARYE A [ 73 iz
FARIR G FAE DBz Wi . i T SCLC IR 20 %
RIS R B F AR AT T~ THISCLC
TR D B S AE S a g rh it — g
FL] SCLC B %0k ISOBM HEFETEG AN E DI RE S
F R E H, ProGRPp =300 ng/l. 2 NSE=100 pg/L"*>
VM7 it gea £ 2 Fhi2 T SCLC IRt cut—off {7, H:
(5 TAMFEE S, 15 ProGRPp =300 ng/L % i &
B R AL T AR AR (76.6% vs 86.1%) , Yang
SR W AAELE ProGRPp =300 ng/LL ) NSCLC
BE, AR 0.3% % ProGRPp #id 1%
{8, HELLL b 22 5155 L i AN R N2 (Rl AEAE 22 5 BT
B FAMARWETE T ~ TG SYEAC T IE % S5
YL, #E—AUE LA ProGRPp FHYES 5 (E 1 Bl A
b N R i i N (S [ R -d e A (S ey
o BRILZ AN, 283 2 B 43 20 Bt o 22 PN 43 b
Ji (large cell neuroendocrine carcinoma, LCNEC ) f 3
" ProGRPp (47.4% ) NSE (42.1% ) #8 1 cut —off {E
(66 ng/L..18 wg/L),2015 L WHO %5 B ik A SCLC
[f] LCNEC #J& T#h &N oridss, HLMER 20158
#e#E LONEC #:5Z SCLC IRYT i 2P A HcHift ot =
LCNEC B3 NSCLC 1697 Jr 23k 25 5 in i g™,
AN, T LCNEC 5 SCLC 5 NSCLC HyA:= 92 %
FIARTEHE  LCNEC A A 35%~45% % 2
I SCLC B RBI&TP53 3K %248, F4M A 45%
LCNEC % % 258 NSCLC /19 STK11+KEAPT %
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— AT 25T
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