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Study on the relationship of the plasma cfDNA levels with the efficacy
of chemotherapy and the prognosis of patients with advanced
non—small cell lung cancer

DENG Chengfeng
(Department of Oncology, Sichuan Mianyang 404 Hospital, Mianyang, 621000, Sichuan, China)

Abstract: Objective To investigate the relationship of the plasma cell-free DNA (cfDNA) levels with the efficacy of
chemotherapy and the prognosis of patients with advanced non—small cell lung cancer (NSCLC). Methods Between January
2015 and January 2018, 148 patients with advanced NSCLC treated in our hospital were selected for the study. All the pa-
tients were treated with chemotherapy, and the chemotherapy efficacy of all patients were recorded. According to the clini-
cal chemotherapy effect, the patients were divided into effective group (40 cases) and ineffective group (108 cases). The re-
lationship between the general data and chemotherapy efficacy in patients with advanced NSCLC was analyzed. The plasma
cfDNA levels of patients were compared between groups with different curative effects. The relationship between the plasma
c¢fDNA levels before chemotherapy and the clinical characteristics of patients with advanced NSCLC was analyzed. Kaplan—
Meier survival curve was used to analyze the relationship between the plasma c¢fDNA levels and the prognosis of patients
with advanced NSCLC. COX regression was used to analyze the prognostic factors of patients with advanced NSCLC.

Results The chemotherapy effect of advanced NSCLC patients without smoking history was better than that of advanced
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NSCLC patients with smoking history (P<0.05). After chemotherapy, the effective rate of 148 patients with advanced
NSCLC was 27.03% (40/148). And the level of ¢fDNA in the effective group was significantly lower than that before chemo-

therapy and that in the ineffective group after chemotherapy (P<0.05). The level of ¢cfDNA before chemotherapy was corre-

lated with smoking history, tumor size and lymph node metastasis in patients with advanced NSCLC (P<0.05). The 24~

month survival rate in the group with plasma c¢fDNA level <0.23 nge wL™" was significantly higher than that in the group

with plasma ¢fDNA level 20.23 ngs wL™' (P<0.05). The c¢fDNA level was an independent prognostic factor in patients with

advanced NSCLC after chemotherapy (P<0.05). Conclusion Plasma cfDNA is expected to be an effective reference index

for the evaluation of chemotherapy efficacy and prognosis in patients with advanced NSCLC.
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Ak /N 40 B fili %% (non—small cell lung cancer,
NSCLC) & M BH o W p i sia S 2 , R e s, 7L
TR S e R, R R I B I 22 g W B G I
A 2R T ARIAYT SR B, LUBASE Ry Sl I &
ARI7 BCMIRI T I NSCLC SR W EE FBE . H
AT, i PR 22 38 4 52 A 1AL JZ 394 (computed to-
mography, CT) . #3414 (magnetic resonance im-
aging, MRD) PPAk s iE £8 5 AR T AB 0, (H — L8/ 1)
P AT T I M ) NSCLC SR BOY7 R0
BEAERTFE 271, U7 25 DNA (cell-free DNA, ¢fDNA){E
[EER R RGP S ST 5 W= =3 W Sh TN
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5B NSCLC & ey A Rk (B 156 R EEA
O o T, AT T PR FE E NSCLC 825 1M
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1 #REFZE

1.1 EARER AR 201541 H—20184F 1 H
B Y 148 G NSCLC BB st 4, Hoh 53 71
B, Zc 77 B AR 44~81 %S4RS (65.27+10.48)
% ,<65 % 84 14|, >65 % 64 1] ; 4 W AH B 88 {4, To K
5260 ] 5 B 115 ), 8% 9 33 6] 5 4k 7 /i o 3%
cfDNA 7K ¥ <0.23 ng- wL™" 59 fi] , >0.23 ng+ pL’
8914,

2 Wi AR HE < AR SR AT OC B3 NSCLC ) 5E A
HECFEAT IS W . 9 AARE . (D) B R A
NSCLCIZWrn i , 28 4 fi 2 42U BRAF 2 Wi o
(2)TNM 2330 . % B T I C/IV A B, 28Uk H A1
XU B 0 B 5 (3) BT BB X AR IR E 98 25 9 34 O
ERIRE ; (4) A B IR R A DR 58 8 . HERR
P : (1) G IS DI Re R AT ™ 5.0 10 R4

PR KPR LA IR s (2) B2 AN
B BB TR .

A 528 B 5% T 34 26 8 A I J 45, A
RAGE (R RFIRE T ), ARG R L&
¥ S5 S
1.2 EEZKF  fDNA FEBGLH & (8% . E0101)
WA M 5 A PR e 41 FR /A F] ,SYBR Green

[ (4895 :CO127) W F Lilg = 2 A Y RHE A BRA A .

1.3 Fik

1.3.1 WfrAE A BEEERIRIT )T % M NCCN
FERHERE S SIS AT I 48, b TP 7 22 75491
[ A2 (PTX) 150 mg-m™2,d1; 44 (DDP)75 mg-m,
d1~d3,21 d 1A 1, AP J5 58 45 5 (35 55 ih %€
500 mg-m2,d1;DDP 75 mg-m>,d1~d3,21 d Jy 14
JAH) , DP J5 %8 28 1] (Z P fh$€ 75 mg-m ™, d1; DDP
75 mg-m?,d1~d3,21 d A 148 . &6 XA
R AT RS I CT ARG AT , 10 S kv B B RN
XA BB AT A 24 4~ H I BETT , BE T T
GRAkIT 2 202047 1 H 30 H 8 g A0

132 FFROEM LSKECT, Ea Mg T
Hi AR AR RECIST 1.1 B SRS 7 80 b
HIEAIT AR, 58 4 ZEf# (complete response,
CR) AbJT I, BB SO kL 52 20 K, IR 4 FE 14 H
PL 5 5843 22 f# (partial response, PR) :fbJ7J5 , &
B kb R AR B /N>30% , I 4R 14 H LA
b TR E (stable disease, SD) : fLI7J5 , £ 35 #L0
SR TLARMEA G/ (H A I8 PROKVE , sl kB K T
2 B <20% 5 R R UF R (progressive disease,
PD) : ALIT7 5, E A S ke d5e K P AR A i >20%
s B G A oAb T A 80 = (CR+PR) /B 1l
Bx100%, HRAEITROR , F CR PR B FH AL
4,SD . PD A WA TCR A .

1.3.3 #HAWE S0l Fyr R sy 2 RS
RAR AT S W SR 2 IR N O # ik i 4~5 mL, £
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PRAFET 4 CURFE 4 h 58 BRI
1.3.4 I3 fDNAKFERN HBUE & MFEEA, #
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G3 A i OB SR HI A B e AR 2 (e ) IR A A
IML3% cfDNA 7K -7 2 [R] bb A SR A ST AR A ¢ 46 5
ARSI G I 3% cfDNA 7K 20 N H AR AR B AT ¢ 45
55 THECTORER B (%) " 3o L] LA TR 7
16 5 5 LA Kaplan—Meier [t 47 73 H7 L3¢ fDNA 7KF-
HRERE UG EE ;>R COX [mIF 53 i 4 b /8
TS s R 2

2 #HR

21 BE—MEAMNMBEEESUTITHMNXER
A R A S A L, TC K s RR A AT R A A AR
(P<0.05) ; A& M AR #Y AU 540 77 3008
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Tab. 1 Composition of general information of patients with advanced NSCLC and its relationship with chemotherapy efficacy [n (%))

Il RAFAIE BI%L(n=148) F R (n=40) TesH (n=108) X P

5 71 20(28.17) 51(71.83)

5 0.090 0.764
& 77 20(25.97) 57(74.03)
<65 84 24(28.57) 60(71.43)

k1% 0.235 0.628
>65 64 16(25.00) 48(75.00)
H 88 12(13.64) 76(86.36)

M2 S s 19.735 <0.001
e 60 28(46.67) 32(53.33)
i dE 115 27(23.48) 88(76.52)

LRI 3.293 0.070
IR 33 13(39.39) 20(60.61)

mc 11 5(45.45) 6(54.55)

TNM 434 2.046 0.153
VA 137 35(25.55) 102(74.45)
<3 69 17(24.64) 52(75.36)

JiJeg K /N em 0.374 0.541
>3 79 23(29.11) 56(70.89)
sy 57 14(24.56) 43(75.44)

JebvJeg 457 ¥ 0.286 0.593
i fiti 91 26(28.57) 65(71.43)

TG 13 4(30.77) 9(69.23)

NBERE 54 0.000 0.993

H 135 36(26.67) 99(73.33)

22 BEUFTRRAETHEEME DNA K
Frei fIT)E, 148 i B35 th A7 241 40 151 (PR 8
B .CR 32451 ), JCA 4 108 ] , ALy 5 A 55K 27.03%
(40/148) . ALITHI, P ZH 35 1L 3% fDNA ZK-F-J6
i 2% 55 (P>0.05) s 17 )5 , A RIS fDNA 7KF-B]
AR T AR T B IR (P<0.05) , TCRLZH Il ofDNA
SRR TC I 25 5 (P>0.05) (62 &1 1),
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K2 RFITRE A R ADNA KPR
Tab. 2 Comparison of plasma ¢fDNA levels in patients with

different therapeutic effects

cfDNA 7K/ (ng- wL™")

o "
211 531 ke P s t P
R4 40 0.22+0.06 0.12£0.04 8.771  <0.001
JCRH 108 0.24+0.07 0.26+0.08 0.026  0.979
t 1.601 10.573
P 0.111 <0.001

24 WIFETmMEE SDNAKESHEHWEER Xt
148 i F F BE T 24 4~ H L BET 101 6, A A7 R
31.76%(47/148) ., Kaplan—Meier 4= 7743 #7715, 1k
JYHT L ofDNA 7K F-<0.23 ng- pL7' 4l E LT 24
A H B AR N 57.63%(34/59) , W &t @& FALI7 i
I3 ofDNA 7K F>0.23 ng- wL' 4 i % [14.61%
(13/89) ] ; Log—Rank # 5 25 & 5 755 , 9 20 A 47 5 1)
ZRA G L (=25.822, P<0.001)([F2).

04 =
L ESpvedil

| Pl

cfDNAZKF/(ng-uL ")

Liargii}
B R JTREH K ofDNA AP 2 57
Fig. 1 Difference of plasma ¢cfDNA levels in patients with

T

different therapeutic effects

25 COXSHEZERASHMEBEEMENZMEZR
DLEEE PR AR R sl B A AT I
W fDNA K-k B A8 &, 1T COX Z R R A0 M,
g5 LR AT T cfDNA /K J2: B 3 NSCLC fby7 &
TR AL S R (P<0.05) (% 4) .

A3 AT AT R DNA KT 5 & 2 s R A ARG X &[] (%))

Tab. 3 Relationship between the plasma cfDNA levels before chemotherapy and the clinical parameters of patients [n (%)]

ALTT I I fDNA 7K F

it PRARAE 1% (n=148) P
AR Gl <0.23 ng* pL ' 4 (n=59) =>0.23 ng-pL "4 (n=89) X

3 71 28(39.44) 43(60.56)

5 0.010 0.919
& 77 31(40.26) 46(59.74)
65 84 30(35.71) 54(64.29)

k1% e 1.396 0.237
>65 % 64 29(45.31) 35(54.69)
H 88 20(22.73) 68(77.27)

AT B2 26.593 <0.001
Jc 60 39(65.00) 21(35.00)
I 115 45(39.13 70(60.87

ZHANTY s ( ) ( ) 0.116 0.733
e 33 14(42.42) 19(57.58)
mciy 11 4(36.36) 7(63.64)

TNM 43 0.005 0.941
VA 137 55(40.15) 82(59.85)
<3 69 41(59.42) 28(40.58)

JifJg K /N em 20.621 <0.001
>3 79 18(22.78) 61(77.22)
il 57 26(45.61) 31(54.39)

JibvJeg {57 ¥ 1.278 0.258
it 91 33(36.26) 58(63.74)
To 13 7(53.85) 6(46.15)

iNBERT 4 22.486 <0.001
&l 135 52(57.14) 83(91.21)

3 it A AT TR R SO R R * . NSCLC i 38 DA G 3 J

NSCLC %9 R R S A0, Tim 22 , %

£ ALITIEM I NSCLC B E 2067 . AHFSY i
7, B NSCLC S B by 7 A 08 M 27.03% , 5 BE A
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Fig. 2 The relationship between the plasma cfDNA levels be-

fore chemotherapy and the prognosis of patients with advanced

NSCLC

WFRARIEISA, FAh, ISEARF 45 PP NSCLC
A BNRIT ORI R T B B R A A
Sy AR, Ho9R B 5, A — R R BRE . IR AR
Py xR G T RO A — E WP, B RA
SRR HE A PRkt | o A MRS A

cfDNA S i 25 T4 ML SM ) DNA ] S B fi 85 971
i, 5 LA T A B A A R AR DG Y
R, fDNATE B i 8 & 3K h 3Rk B, AR
LI i VS TEAN (A, HE AT BB H T A% R AL
i e 40, B N DNA BT I, BT 51 B it ¥
cfDNA 7K F- Tk &5, 35 B A 19 3~5 (51 ek,
cf DNA TEHE RS PR R0 200 B H LR PR, 5
697 R Sfer AR O, T R PR AL R AR
PR O ZOR R FH WY bR L BB R,
S KV 19 of DNA 7] BE -5 22 i i e O R % 1)
fDNA G FI T I IZ W RIS DAl . IR e R
T 38 451 3 iz A < - 52 1 (epidermal growth fac-
tor receptor, EGFR) % 7% [H 1 NSCLC & # Il 3¢
ofDNA H1 ) EGFR 2 22 15 UL, 45 R o , f J& 20
NSCLC JB 3 I3 cfDNA EGFR HEPH 2845 4 Hh % i
AR P Bl A I I cfDNA 582815 A

B F % NSCLC i e FE B2 . 1 LAl & Y, cfDNA
IR HE 5 NSCLC#YIAH K ALK fDNA /K5
NSCLC & 1L I7 7 R A D&k i oK DL 4R, T
AN I e P E W ST N i =
A R I fDNA 7K 7 B 5 B ARG, T8 2 4 il 3%
fDNA 7K JC B A8 Ak, HA 4L 3K ofDNA /K
A AT O, #2847 5 3K ofDNA K- 5
WINSCLC B ARy 7 8R4 5. Ak Aby7 )5 i
fDNA K- REAIG, T X £ e R B MR, A
HE— B R FEUESE o ik Bt AE AR PRI AR 14 il
2R B AT I B R R A AT A R T
AeI7 TCRLAL , L3 20 AE W02 I KT il B AT 2 4
JE 1 I B 0l 3% cfDNA ZKF , 25 S 5 AR BF AL,
cfDNA A 52 A PEAS £ 8 i 18 35 A7 ) i 67 £
MR AR o ARAFFE BIR , LI7 AT fDNA 7K -5 B 1
NSCLC FE & (W AR s e /0N bk B S5 5 A 4 O
FEIRALIT T fDNA ZKF- 1] 8 5 B 1] NSCLC £ 3 i
Jea 011 ar S5 I RARAE SC R 25 V), ] R R 40 0B F8 2
o v 1

AHFFE R , Wil NSCLC 58 F by r s i 5
W s AR I cfDNA ZK S AH G, 2 78 W A
BT R I fDNA 7K 7 1T BB 5 B 3 NSCLC /B & 1Y
TRI7 3R A G o AR DT T 407 AL 2K ofDNA
K5 BRI NSCLC B TlJE G &R L 45 SR B, 1
I cfDNA 7K F-<0.23 ng- nL ' 4 B #F L7 )5 24 4 H
F) A A7 R B S = T AR 9T I 2 ofDNA 7K SF->0.23
ng- WL 41, BRI NSCLC # #AL 7R 3% ofDNA
IR 5N BTG AH G, of DNA B 4 3] NSCLC
BE A RS VEAG TR bR 1008 J1 . WF9E & B, Ak 7 Al
L% fDNA 7K J2 16 1 NSCLC b y7 B 3 s /Y
SERC 2R $E R AR TT R LK cfDNA 7K 1] 58 5 1
i 309 NSCLC AL 7 £ 35 %) 19 J A% 00, R Ao 4 ) oy ¢
cfDNA 7K F T IPAl I NSCLC 3 Tl -

zi b g, b7 A I 2 ofDNA 7K 7 5 i )
NSCLC B 1bI7 A 5k WG & R & D), Kl ik 7

k4 Hwawdi NSCLC &%z 69 COX =2 5 47

Tab. 4 COX regression analysis of the prognosis of patients with advanced NSCLC

SRR B SE Wald P HR 95% CI
A 0.075 0.105 0.512 0.474 1.078 0.877~1.324
5 0.099 0.112 0.780 0.378 1.104 0.886~1.375
I AR sl 0.030 0.101 0.086 0.770 1.030 0.845~1.255
HAEAD 0.124 0.108 1.318 0.251 1.132 0.916~1.399
L7 RIS cfDNA /K- 0.613 0.220 7.764 0.005 1.846 1.199~2.841
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