Advances in Clinical Medicine Iii/REE2£3 /&, 2020, 10(9), 1932-1941 Hans )0
Published Online September 2020 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2020.109290

ctDNAXTIEHASCLCTR RV EME X5 1

HORT, WRRL B Y

TR, LK FY
SHEE KRR A mEBER, LR WE
Email: "sunping20039@hotmail.com

ks H . 202048 H20H; #FHM: 20204F9H4H; KA H: 20204F9H11H

=

Hi: P EDNA (Circulating Tumor DNA, ctDNA)-5 4% 4t 8 R br 4 2 046 7 M 15 B2 AL B
(Neuron-specific-enolase, NSE). &1/ (Carcino-embryonic antigen, CEA). FLERBEES(Lactic de-
hydrogenase, LDH)X{SCLCEEITHTBHITN, 2 HTctDNASSCLCIARRBEFRHMER TG IR R. Fik:
W £R20174E7 A ~20194E8 A TR 8 AR R BRI 2K 62 B 8]6 ISCLC B F K MR AE 4 . ECOGITES}:
0~14). AT4 ALY - S AIFEALTTH 2 R AT 1R L 4RGSR L RSl 2 iR K A U ctDNA L CEA.
NSE. LDH. ZS{ERECIST1.14ASE TR AR B it B 4H (PD) 53EE B 41 (CR + PR + SD), Eb#
JBJT /G ctDNASNSE, CEA. LDHZAAL, HE%SH: EiRFEFR* T SCLC BT BT K ME . RAZRAT
{E# R (ROC)HAE ST RT cCtDNAR KRB NG FE, 4 NCtDNAR R HNMRFRIA A, M SCLCHRE BEATREDT
53 HTctDNA S SCLCIGARIREAER TS IR R G5R: PIN62 B BEF, 494 SCLCEERMAB|ctDNA, %
49Z BEPANMIFR. 1) HI72BH)E, tDNATEHRARER TIEHESH(p <0.01), NSE. CEA. LDH
Ristfet A KR RA P AT LT ¥ZE R (p39>0.05). 2) WT4FRIE, ctDNAERBARERTIE
HR4(p<0.01). NSE (p<0.01)EdRAEARERTIEH B4, CEA. LDHFRAERRBAKIEHRAMT
Giit ¥ ZE 7 (p3¥>0.05). 3) ctDNAFRE S ZH(p < 0.01), ZWAEE(p = 0.019) L LARMIAER =
0.013)FX. 4) KILDNARREAPFSEALRIZHR(8.051 + 0.536 Vs 9.910 * 0.560; x2 = 4.356, p =
0.037), OSFECtDNARRIZHMMEFREH L B2 (10.874 + 0.408 Vs 11.166 + 0.428; x2 = 0.059, p =
0.807). 45i: 1) ctDNARINSER] DASEELH TR/ N6 T BIE TR 2) WITRTCtDNARERIE S
ZH, ZEABEBULENIES R, ERADNARREEEER SR ADNAMEREBETE,
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Abstract

Purpose: Compare Circulating Tumor DNA (ctDNA) with traditional tumor indicators Neu-
ron-specific-enolase (NSE), Carcino-embryonic antigen (CEA), and lactate dehydrogenase (LDH)
to predict the short-term efficacy of SCLC patients, analyze the relationship between ctDNA and
the clinicopathological characteristics and prognosis of SCLC. Methods: Collect blood samples of
62 newly-treated SCLC patients who were pathologically diagnosed in the Oncology Department
of our hospital from July 2017 to August 2019; ECOG score: 0 - 1 points; perform 4 cycles of
chemotherapy. Fasting venous blood was drawn to detect ctDNA, CEA, NSE, and LDH before
chemotherapy, 1 day before 2 cycles of chemotherapy, and 1 day before 4 cycles of chemothe-
rapy. According to the RECIST1.1 solid tumor efficacy evaluation standard, the patients were di-
vided into progressive group (PD) and non-progressive group (CR + PR + SD), and the changes of
ctDNA and NSE, CEA, LDH before and after treatment were compared, and the above indicators
were compared to SCLC patients in the near future. The evaluation value of efficacy was also
compared. The test worker curve (ROC) was used to determine the cutoff value of ctDNA expres-
sion before chemotherapy, and divided into ctDNA high expression group and low expression
group. SCLC patients were followed up to analyze the relationship between ctDNA and SCLC cli-
nicopathological characteristics and prognosis. Results: 62 patients were included, ctDNA was
detected in 49 SCLC patients, and these 49 patients were included in this study. 1) After 2 cycles
of chemotherapy, the expression of ctDNA in the progressive group was higher than that in the
non-progressive group (p < 0.01), and the expressions of NSE, CEA, LDH were not statistically
different between the progressive group and the non-progressive group (p < 0.05). 2) After 4
cycles of chemotherapy, the expression of ctDNA in the progressive group was higher than that
in the non-progressive group (p < 0.01). The expression of NSE (p < 0.01) in the progressive
group was higher than that in the non-progressive group, and the expression of CEA and LDH
was not statistically different between the progressive group and the non-progressive group (p >
0.05). 3) High expression of ctDNA is related to extensive phase (p < 0.01), multi-site metastasis
(p = 0.019) and hyponatremia (p = 0.013). 4) It was found that the low PFS expression group of
the ctDNA high expression group was short (8.051 + 0.536 Vs 9.910 * 0.560; x2 = 4.356, p =
0.037), and the OS was higher in ctDNA. There was no significant difference between the expres-
sion group and the low expression group (10.874 * 0.408 Vs 11.166 * 0.428; x2 = 0.059, p =
0.807). Conclusion: 1) ctDNA can predict the short-term efficacy of small cell lung cancer treat-
ment earlier than NSE. 2) Before chemotherapy, the high expression of ctDNA is associated with
extensive stage, multi-site metastasis and hyponatremia, suggesting that the prognosis of pa-
tients with high ctDNA expression is worse than that of patients with low ctDNA expression.
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1. 5|15

I A B LIRS IR 2 — KGR 43 RE T R BN L8 2 M T [0 o 30 U M /I 00 P R0 SR A 186
HiRir —EH R DL, BUTAE, B HARERUR, (HR KA m AR AR S R[2], TS — MR 2,
FAFAAF A 5%~10% [3]. K H #7875 ZE— Pt i) F B Bh AT 5 B R e i3t e

7 IR A B T B AT AR A I A kG 0 248 R i DNA (circulating tumor DNA, ctDNA), iX & — il
TEE TR P 4R 4t DNA, 2375 DNA (cell-free DNA, cfDNA)F I —2, Z15H 0.1%~1%, FEk
5 T VR BE IR T A% iR 4 1 B bR A AL [4] i CtDNA T DL—E R _EARBILIN R i Aetk, A B
7T ctDNA X SCLC A7 1 J& BT BT A%« e D5 175 13k e B i 1) 2 S

2. IRMRE7FZE

TEWCEE 2017 4F 7 H~2019 4 8 A TIBi M W EEi2 1 62 ] SCLC B#H IR AEA, ArE B i
R 2R BRAES2 N SCLC, HIN¥IkiZEr. ECOG ¥F4r: 0~1 4. i 49 {4 S50 4 ctDNA,
FEMAWIFL, BT B K B E TR AE R E BMAT . AR S L R,

2.1. WHRMRANBHERIRAE

PINFRUE: RIS W IR R N e . HERRARAE: 1) G IR HARRALME: 2) G0 . E
SR EAL: 3) RIS PRI 4) PEEREN . WA RGN B
2.2. JRIT R ERITHEMN

1) WBIT

2) —ZRIAIT: EP (IKFEIAEF 100 mg/m?, d1-3 + %1 75 mg/m?, d1) 5%, 21 KA 1AM, LT 4
JAATT o

3) AT IERE PR R, HEAT AT IP (B F B 60 mg/m?, d1,8,15 + )% 30 mg/m?, d1,8),
28 KN 1 .

4) ST ARAE: BRI IEMT AR A A, S8 RECIST SLARSR7 8O it I T 24[5]. 764 %%
fi#t(CR, Complete remission): Fikhse4ilA, 4ERF 4 ALl L #25A# (PR, partial reponse): iR i K%
Z FN45/N>30%, 4ERF 4 B DAL ; 5505 Fa 2 (SD, stable disease): /1 PR 11 PD 2 [8]; %97 3k & (PD, progressive
disease): il B B K AR 2 FIBE K >20%, Bl H BT AL

2.3. IRERERKN %

HEL SCLC BT A, 25 2 WMLy AL 4 BT AT 1 RAEMEF KM 5 ml T EDTA HultE .,
4IRS, 2 h AL 4000 r/min B0 5 min 73 B3, FfR HALR T80 CUKF H ArEE 7 il . ctDNA 7K~
ME L. 418 QlAamp DNA Blood Mini Kit 177 &5 84 B 3424l ctDNA. 12 F nanodrops
2000 23606 B TR B RFE A CtDNA WRE. FHFIH ROC BRI T /L7 AT ctDNA iRk I e #
BENREIEH ., wERIEH.

NSE. LDH. CEA fatnillzik: KA EFHIE R IEFIKI 5 ml, 56X MR AR 34T B0
S IE . EHCA B A A S BRI S i 8 S E B PR A NSE. LDH 5 CEA 7K,

2.4. B
AWTFENS BEREYT 14, WORBE T A A ] PFS FLE A 773 OS 1 1L
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25. GiHESW

SKHLL SPSS 17.0 Gt A AR, IHE TR DI SRR R, KA T R ILBHEEE, %
FH Pearson MK I ME . THEURRER BV B ELA K, IRk 2 A5 thas; ) Kaplan Meier y:42: 14
£ith4e, H Log-rank LB AEAER, P <0.05 AR SR X

3. &R
3.1. —i&ER

RRILGIN 62 5. 49 BIEF I H ctDNA, FEARETT, FBEEE 38 A, Lihfs 11 A,
HorpJRBRI 16 N, Tz 33 N vadT 2 AR 12 N, ARHER4L 37 N 6T 4 IS kA 23
N, ARdtfed 26 A

3.2. ctDNA 5IiGFRFIBFEX R

K2R TAEH 4 (ROC)Hi E AL STl ctDNA E ik iA IG FHE (17.226 ng/mL) (W] 1), ZMEER4
19 N, mRIEH 30 Ao HEMRIGARBERES TR, iz BB Rk 28 A, MiKREEN 5
N, MEEFHEGIUEE (P =23.758, P <0.01); ZREHEBE 27 NhA 25 NmRik, masEks
%6 Nh 3 NmRIL, S8R0 % R A & (= 5.495, P < 0.019); {R&NIMAESL 36 A, FLd 29 A&
Rk, MIHEWIEH# 13 N, 5 NERE, ZEFA5HE X(F = 6.109, P < 0.013). RIFHEE £S5 ctDNA
FIBEMZE RG2S (P KT 0.05), I« 1.

Table 1. Relationship between ctDNA and clinicopathological characteristics

%% 1. ctDNA 51K FRIBFIEXHR

Bil% ERIEE = Suey AH Pl
TSI
5 38 24 14 0.027 0.869
e 1 6 5
GRS
>40 % 39 25 14 0.205 0.651
<40 ¥ 10 5 5
W sk
El 43 27 16 0.024 0.877
T 6 3 3
5339
JRI BRI 16 2 14 23.758 <0.01
Tz 33 28 5 Ha
B H RS
B 1 0 1 1.588 0.208
it 5 3 2
JH#:R 0 0 0
li7kag:4 0 0 0
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Continued
PIREHR 6 3 3 5.495 0.019
LB 27 25 2 b
A E AL
HE
A 16 15 1 0.075 0.784
T 11 10 1
iR
H 13 12 1 0.003 0.957
¥ 14 13 1
it 7
H 23 21 2 0.669 0.414
x 4 4 0
722
A 3 3 0 0.491 0.484
7 24 22 2
(RG]
1EH 13 5 8 6.109 0.013
AN AR 36 29 7 e
% ¥ (Na+ < 130 mmol/L) 10 8 2
71 (Na+ < 125 mmol/L) 14 12 2
¥ (Na+ < 120 mmol/L) 12 9 3
F: ab,c, P¥<0.05HLHEX.
ROCH£;
i
&
B
/
O.G / I 1 I 1
0.0 0.2 0.4 0.6 0.8 1.0
1R
Figure 1. ROC curve
[ 1. ROC fhzk
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3.3. ctDNA 5inHifF 8 < &

I3 EEEARTT R ST 2 J I R AR T T 54697 4 I ctDNA 2tk REET e, BERRAGYT
2. 4 FWEREGRTT R TE R, AR ARG ERIE R FRE S IR 2 K 3.

Table 2. The relationship between ctDNA and the short-term efficacy of 2 cycles of chemotherapy (ng/mL)
= 2. CtDNA 51457 2 BEAEHATT 39 5% R (ng/mL)

il HRIT R 2 A
e 19.274 £ 4.137 20.645+4.295 ji a
(R 14.259 £ 5.125 11.898 £4.323 jE ¢

Table 3. The relationship between ctDNA and the short-term efficacy of 4 cycles of chemotherapy (ng/mL)
7= 3. ctDNA 5117 4 EERL AT 3AY % & (ng/mL)

H YBITHT 4 A
b s 19.274 + 4.137 22.897+4.731 ¥ b
St 14.259 +5.125 10.176 +3.764 ¥ d

T a H5RITATLE A gt R L, T=2.962, P =0.006.
¥ b 5HITAHERE &l X, T=5.651, P <0.001.
W c H5RITATEA St = L, T =355, P =0.002.

¥ d SEITAHERAE SR, T=4.922, P <0.001.

3.4. NSE 5ir#T8RIxFR

o3 BB TR SALTT 2 J I AT AT SA0TT 4 I NSE A8tk RIEALT L RET, it AE b
Tt AR RAIE . BT R ST 4 BN ER A SR . WAL 4 M 5,

Table 4. The relationship between NSE and the short-term efficacy of 2 cycles of chemotherapy (ng/L)
= 4. NSE 5177 2 BHAIHATT 3HY X B (ng/L)

H YRIT AT 2 J&
e 35.31+9.28 36.7+9.31 ¥ a
et 36.57 £11.21 35.09+6.95 {3 ¢

Table 5. The relationship between NSE and the short-term efficacy of 4 cycles of chemotherapy (ng/L)
= 5. NSE 51457 4 BHREHRTT8AI X R (ng/L)

4 MEE ) 4 JE
e 35.31+9.28 42.02+10.66 7Eb
E|$e 95 36.57 £11.21 29.95+8.34 7= d

W a 5RIT RIS ¥ E X, T =1.657, P =0.109.
W b BRI A St B X, T=3.482, P =0.002.
W oo SRITRTHEREST = X, T=0.511, P=0.615.
W d HIRITHT A SRR X, T=2.415,P =0.025.

3.5. CEA. LDH 5infifFx%&

TP A ECEALST T 54T 2 J AT T 54097 4 J3 CEA Je LDH Z2fb. Giit=aatnifyTile 2
FEITGEE L. K 6~9.
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Table 6. The relationship between CEA and the short-term efficacy of 2 cycles of chemotherapy (ng/L)
F 6. CEA 5157 2 BERIAERT A X R (ng/L)

A YBITHT 2 A
b 5.99 +2.83 6.34+292 Jfa
et 5.87 +2.26 577+231 JEc

Table 7. The relationship between CEA and the short-term efficacy of 4 cycles of chemotherapy (ng/L)
% 7. CEA 51477 4 BHEREEATT A X & (ng/L)

4 1BITHT 4 A
piid s 5.99 +2.83 6.09+221 yEb
el 5.87 +2.26 6.19+2.71 v d

W a SR RTHRE ST 3, T =1.349, P =0.189.
W b HEITHT LR E SR X, T=0.365,P=0.718.
¢ HRITATILERE ST E X, T=0.402, P =0.692,
W d SEITET B E SR X, T=0.865, P =0.397.

Table 8. The relationship between LDH and the short-term efficacy of 2 cycles of chemotherapy (U/L)
3 8. LDH 51L77 2 BERIAEAFT X R (L)

H YRIT AT 2 JE
e 249.89 + 64.50 25554 +71.71 ¥ a
et 207.18 +53.73 194.48 +47.05 7¥ ¢

Table 9. The relationship between LDH and the short-term efficacy of 4 cycles of chemotherapy (U/L)
% 9. LDH 51L7r 4 BHRLEATT AA9 K F (UIL)

4 TRITHT 4 3
R 249.89 + 64.50 266.83 +64.37 ik b
it 207.18 +53.73 196.75+49.25 i¥ d

e a 5RIT RIS ¥ E X, T=0.378, P =0.708.
W b HIRITHT IR RSB X, T=1.280,P=0.212.
¢ SIRIT RIS E L, T=0.892, P=0.383.
e d H5EITHT RS R X, T=0.662, P =0.515.

3.6. ctDNA X 5MENXF

BE V& 2020-6, FALRETIIS A 12 A H (3.9~12 M H), KM FERIEA PFS BRF£ A4 54 (8.051 +
0.536 Vs 9.910 + 0.560; 4* = 4.356, p = 0.037), ctDNA 5 PFS £ fikio%, OS 7&K iEH ML KL H T
i 7% 5#(10.874 £ 0.408 Vs 11.166 + 0.428; »° = 0.059, p = 0.807), #&7~ ctDNA 5 /4 it fii i T J A1 5% 5
LK 2 K 3,

4. ¥Hig

AN R AR B R R, R 2 SRR AR R AUNTE 1% [6]. TEMNZE, S RAK, 4K
S EUEASG, AR ARIE 52/ N0 M e ot 0T AT 3o s, SR B R AR R T R AR R RS L
RARE[7]. 1E% ARG - AEE T 5K DNA, B cfDNA (Cell free DNA), i 241t DNA f77E 58751}, P
N CtDNA, XFRAR— A R, ZAEMREORKAE, Fril ctDNA BRBCARE R 3R e ik A 8]
1B NBE A R GAER, e i) cFDNA FEAEAL THUR K [9] . 72 it 48 i A= i B AR v 22
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SREIRTE JHT:, FHCADNA KERIH[10]. {845 ctDNA X HA BUF 3R~ 1E R o 10 24 J5UR b
TR AR N R, BB CtONA AT BETS AR IC A VEH AR DR 1 (KPR, - 3 SR 88 8 9 1L FRD 7
Jl X AR 2 P e e B R R NI R B R[] CABEFUIESE, fESMEMATIFI) ctDNA

IR R B bR 2 —[12].

EX L

0.0+

T T T

00 20 40 6.0
EFAH

Figure 2. PFS survival time (months)

&l 2. PFS &£ 728318 (B)
EFRH

8.0

1.0
0.8+
0.6+
B .41
0.2-

0.0

T T T

00 20 40 60
EHFEA%

Figure 3. OS survival time (months)

[& 3. 0S £ EZAtiE(A)

T

8.0

4

i

—MEREA
CRRIEA

g A IAGFE 8 DNA A AL THARIK T, HEA T 3~63 ng/mL (8], T 24 i 4 L AE A 21 R Se 0k
BEJE, HAGHHR DNA & ETF, FEAZT 122~462 ng/mL [7][13]. EAMESECHRIFSE, ctDNA K5 i
& T R PR I T SRR MG YT G M O R N AT K [14] T CtDNA 78 S fir g 1 1 & BB 1 R 2 A
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T, 100 B TR 1 AN B A AL, FE ctDNA & &b 2 FHi[15]. X $27R ctDNA BEf8 s BpLAA iR
Gt o AR FEABAESE, 72 V2 1A s L 2 A R 1) B3 b, cIDNA S8 80E, 5T FA AR .

AHOC R FE AR U NSECEA 55 T V2 N, NSE £ /N4 i i (1) S 2 W, 57 ROl A — e A FH[16]
AW AR~ NSE ik 5 PD 454 5. {H NSE 725 PRI /N2 o fii o 16 2 rh s, A2 L Ay
Jipr g AT T [17]. CEA J&—FhaERe SR br 4, 762 FiR 5 mT B BTt &, SludEid CEA Sk
i /INeH P it RO AE G B 22 [18] o AR URBIE FEARUE S CEA 5 /N0 M Jilidee FRy 30 97 RUIE 5%« LDH J 2 A7 1E
T NESEAHL A, FHEE R BRI LDH PEAL /Nl B — e B, R Tz I /N0 i fi
Jit LDH J& HSr Pl f5 3R [19] . MiAS R e 48 Rdezn, LDH S /Nt i it 3 A7 8 6 ok . 1X 5 T8
& NHIWEFAEFF[20]

CIDNA 1 —Fl A B B VPl 7325, % T PP /N0 M et B A 7 RO 3 AR AT 9 485 SR
CtDNA REB 4 NSE B2 HL T BT 80 1 % T & R AR AL 7, JU AR ATAE I 7% 0 /N4 i fiois 265
NSE & LDH ] B Fh i [21] o (U AR SR & UK, HH%E ctDNA BECR S H . HIRITFFiHE ctDNA
BEREAT 3R R A (4 iR b 75 0 B e SR e 15 TS

AP FERETT 1 4F, KIN ctDNA SRk 4H PFS BURRIAH K (P < 0.05), #E/RIMIK ctDNA KLt
/N0 il TS B DIAA DG . WRFLER I, TEAR/NGHMAE LI S P S SR R, 240 ctDNA
TEVRTT HIT A 500 I8 1005 (ST fes B R 2R [22], AELAE /N4 M il T3 Js PR DAk (0 8 M Al 5 o AR 4R
Z CtDNA FE PRI ERAE G &R, RIAES /N 2 . 2 b I & HARANILE (1 J8 &, ctDNA
TERVESTRRE . PR LI IE S . % ctDNA 7E SCLC B3 2. 2 AR AW
MAERS AT Bk, ST RTE ctDNA, NSE, CEA, LDH SiEfPraiiisc &, KL ctDNA Al NSE
ERIEN, HBERDUNGRIERE, H ctDNA # NSE ft ¥ R IR BIREE(P < 0.05), G4t L. 1
LDH. CEA 5iziif7 Mgl =5 L. IL%E ctDNA, NSE &#is5 PD B#H AKX, H ctDNA
REE FLAR IR
5. &g

s b, CIDNA JE B B — KRR, ALl iR SCLC MBS b LB . BARIIR
FAARIED, BT S

&E 3k
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