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Simultaneous modulated accelerated radiotherapy combined with chemotherapy for the

treatment of locally advanced non-small cell lung cancer: a prospective study

HUANG Lisheng', WU Fangcai', LIN Baihan', XU Yiwei?, LI Dongsheng', CHEN Jie'
1. Department of Radiotherapy, Cancer Hospital of Shantou University Medical College, Shantou 515041, China; 2. Department of
Clinical Laboratory, Cancer Hospital of Shantou University Medical College, Shantou 515041, China

Abstract: Objective To investigate the therapeutic effect and safety of simultaneous modulated accelerated radiotherapy
(SMART) combined with chemotherapy in the treatment of locally advanced non-small cell lung cancer (NSCLC). Methods
Forty-eight cases which were newly diagnosed with stage III locally advanced NSCLC were treated by concurrent
chemoradiotherapy using SMART combined with paclitaxel and carboplatin. The prescribed doses were 69 Gy (2.3 Gy/F) for
primary lung lesion PTV1, 64 Gy (2.13 Gy/F) for metastatic lymph nodes PTV2, and 60 Gy (2.0 Gy/F) for subclinical lesion
volume PTV3. Dosimetric analysis was carried out on the radiotherapy plans. Moreover, overall survival, progression-free
survival, overall response rate and acute toxicity were analyzed. Results All the 48 patients completed the course of
to PTV1, PTV2 and PTV3 were (70.3£2.4), (66.5+2.1) and (64.5+3.1) Gy,

respectively. The median overall survival and progression-free survival were 22.0 months and 17.0 months, respectively; and

concurrent radiochemotherapy. The D,
the overall response rate was 72.9%; and the 1-year and 2-year survival rates were 78.7% and 45.8%, respectively. No serious
esophagitis, pneumonitis and cardiotoxicity were found. Conclusion SMART combined with chemotherapy is effective in
the treatment of locally advanced NSCLC, with tolerable acute toxicity, but more follow-up is required to evaluate the late
toxicity.
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FR A 2020 4F 4 BRI AE B X ALAL B9 # 45, il
B TR R AR SR ARG TR A AR Ak
30%~40% (1) 3E /N 24f g fili & (Non-Small Cell Lung
Cancer, NSCLC) & & fEH] 12 I E ik B I . F
JR RIS NSCLC Joik FARVIER S48 I 4R R 4 n)h
7 R RETE T I b el st 1R A B I AR A (H (R
TR ST AT 8K 02 A IR 97 B 2, A v 04 0T R A R
60 Gy/30 F*' SRl 250 5t 1 Jay B 2 O3 ATh ik 85%,
SAEAAE R A 15%~20%" o BEEA 24T/ B
5% 7% W8 o B8 w57 0T R T i B 4 R O B ) AT 4
% NSCLC Jiy7 BIZCRE . 4K RTOG 0617 AF5¢ 42
71N vy 7] e 2H 08 H S, AR AE IR AR AE I ] 3820 T AR
HER A iz b m R AT R B R R
PERT R, X 5B AR . Cox”'1E RTOG
0617 25 F 5 A1 i 5k & Ve Fa iz A 98 % FH I 5 il
JT (Intensity-Modulated Radiotherapy, IMRT) £ K I,
B ask 71N % A DX e R ™ L BE M SO A K, 3 AT
FE X 235 JR i 1l 71 T 5% 0

38 o BT He AR SR L0 E il A IE R A E A
U 2 B, SR RO R A e kiR fR 7 BT
UG, ASHIF ST I JR T /INEEAS () TUH i s M F 5, i [
A 4 2 0 I 5 ST 4% R (Simultaneous Modulated
Accelerated Radiotherapy, SMART) , & 1L J7 8 J=y
1639 NSCLC Jit % kb ey v 77 B 42 5 2] 69 Gy , 5% 5% 1Mk
25 5] 2 1 2] 64 Gy, PEA 7 I T AT, AL iR
7 AH DG 3 91 B PR RN, 43 B % W 42 fi# % (Overall
Response Rate, ORR) 4= 7] (Overall Survival, OS)
FNIC#E A= A7 (Progression-Free Survival, PFS)

1 MR5FH*

1.1 fROLHERE R —MER

PEHL 2016 4F- 9 H % 2019 4F 9 A jili 3k K2 R 2 B
Fh g e 1 e 5y 7 R B2 i UBTAS T TR B NSCLC
B 48 4, SF A4 59.2(38.0~69.0) %, ECOG M43
R 0~2 43, I RERAE WLZE 1, AT 42 R BE A2 P2
oW A IEHEUE IR YT T IS AR W) O A A
() 2 A5 5 200 2 A b DI R0 e i o W G
ChiCTR-OPC-15006113) .
1.2 i8FT A%

4 415 ) R FH R0 AT 5 28 ity O AR
SMART, B& S A2 B F-REAALTT .

(1) 8 X 2) 11 o KR iR & 1 (Gross Tumor
Volume, GTV ) #E 4 fifi &7 ity P4 g o A, 4 3 T A B
BT b R AR SZ SR 45 (IR L4542 >1 em, B

1 BEIGKEHE

Table 1 Clinical characteristics of patients

i PRAFAIE 1k
PE5 5 34
oL 14
JE A +i 27
7 21
P R 5 30
s 18
Il R 4341 (UTCC 8) A 17
B 23
1c 8

2 PET/CT 12 Wi ) #4722 1] ; lifi IR #E X 44 FX ( Clinical
Target Volume, CTV) {i GTV 114N 6~8 mm, | F
WA 7 16 A8 47 10~20 mm 1 1B 5 3+ R 58 X 44 7
(Planning Target Volume, PTV) {1 PTV1 (J& & k)
MPTV2(CEEBWRELZ,) , A GTV AN S mm, BT
FIATTTAM 10 mmIE R PTV3 R CTVAlIEAM 5 mm,
FRPASDT AT 10 mm i AR .

()7 TRl E At fb. PTVI AR5
69 Gy, 2.3 Gy/F;PTV2 4 64 Gy,2.13 Gy/F; PTV3 Jy
60 Gy,2.0 Gy/F, &K 1, B f 5k, dh6 Al 5e . %
3K 95% PTV RT3 >100% AY 4k 5 751 2 BE A .

(3) T ofe 2 B A RS . 2% NSCLC 1)
NCCN 5 B8 ™ Hp o o7 130 f8 S B 1 75 2 B ol
1Sk A B 2 B B s = B £ 45 9 141 BA SMART
() 52 B 28 96 X e R g B AT R BRI . AR
D,...<45 Gy ;.0 E V,,<100% .V ,5<67% . V,<33% ; XUl
V,,<30% . V,,:<50% . V,<60% ; & & D,,<62 Gy .
D,..<34 Gy. I&J7 115 58 BUa 75 40T m) 34T B2 0
DL A% B A 5 A RE LR IR o

(4) R A4 IT 7 B - A2 BE (45 mg/m?, 3 JA] 1
PO+REI(AUC=2, B8 1) . T4 1.8.15.22,
20 Fl136 KAfi

()T . A RST I5 #5322 i %
F2 1 (200 mg/m?) +R 41 (AUC=6) JL[EfLIT , ilLST 58
R 3 IR 63 EA
1.3 R EAYT 3 F E Fn 2 B R M Ry

IBIT AR 34 A ST AT P RCH R AR S A
S8 7 WCPE A AR ME (RECIST 1.1) ¥4 7 3 70 Ak 97 2%
R A1 5¢ 4> 2% f# (Complete Response, CR) #1543
2% fi# (Partial Response, PR) | %< %% 1 J&& (Progressive
Disease, PD) A% J 2 22 ( Stable Disease, SD) . A< ff
G 2t B BN AL A I O
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9 PRl 58 RO IR EEME PR AR S IR A T A
HLBUETT AN BRI 53 2R HE AT RTOG 2P i S 1 4
Bior GbnifE
1.4 FEA

SKHITT2 0 5 L [l i fs 55 20, 2k AR
FHIFNEINATTZESE LR, IFLL EEEFT T2
SEAY VIR WA A TE AT DLl 4k FERR . B2
202149 H 30 H , B2 N FEAFR I RAEIR A4
o A | 0LV 2 A A RN IR AR CT R A, 002 B Sk f
PR B4 B PET-CT Kt .
1.5 HitEH*E

K FH SPSS 25.0 #4748 124430 . THEGEOR Y
B 22 KR BB B 3 (%) Kox . R
Kaplan-Meier 25 355 37 A2 7 16 8] 1 4F 2 4R A4 77
R KM E N 0=0.05,

28 B

2.1 FIBZESH

FLIX G S B B 2 SRR 2 Pl o
DX TR R A 1 AN R B 119 A T 50 5 K5 R, 6 K
B AU U R 10 52 R ) A 2
T BT B BRI

F2 BEMERFENAEFSHG )

Table 2 Dosimetric parameters of target areas and organs—at-risk

(Mean=SD)

HX ZH fE e ZH

PTVl  D,./Gy 70324 | WUl D,../Gy 14.8+9.4
Do/Gy  67.5+1.2 Vi/%  51.582.2
D,/Gy  67.4%1.6 V%  42.0£5.5
DJ/Gy  71.8£2.3 V% 252423

PTV2 D, /Gy 66.5+2.1 V,/%  15.7+0.8
Dy/Gy  62.1£2.3 | | D,../Gy 10.2+11.4
Dy/Gy  64.3£1.4 Vi/%  12.1£5.2
DJ/Gy 68323 V/%  8.4+2.6

PTV3 D, /Gy 645+3.1 | |HH D,../Gy 37.6£3.3
Dy/Gy — 57.443.1 D,./Gy 40.2+2.3
Dy/Gy  60.2+1.5 | |&% D,.../Gy 45.3+4.2
DJ/Gy  71.0+2.1 D,./Gy 63.0£1.6

WF5E HR PTV3AL$E T PTVIL, R # 1Y D 2T

22 BT MAAR R M

48 ) f8 & ¥ 58 B A0 e yT L o, 26
(54.2%) 332 2 BRILE LYY, 8 1 (16.7% ) #:5Z 1 B2 I
FAEST , 1461 (29.2% ) AR A2 L EARYT o A& 0T

FHIERIBET R 1], 3 9 LA L OSSP B 8 R Sy P il
REPUAERMBEIRIT IR U5, I /B 2R B
SR OHEREE(R3),

x3 FTREMEER[HI(%)]

Table 3 Incidence rate of adverse reactions [ cases(%)]

VNS 1~2%% 3~4%%
FIAE R R 33(68.6) 5(10.4)
F AL 12(25.0) 0(0.0)
1L/ I 2> 9(18.8) 3(6.3)
UM PR R 30(62.5) 3(6.3)
TS PR 58 15(31.3) 3(6.3)
D IEEEME 0(0.0) 0(0.0)

23 EFESH

R E 2021459 H 30 H, 19 i B & 7735 , 28 1)
YT, 1612355, ORR(CR+PR) K 72.9%, H1{ii OS
20MNH, B PFS N 17.0 M H 1 EFELEHFER R
78.7%, 2 FELEAF R 45.8%., EAFMIL LA 1,

RTOG 0617 fff 5% 45 % 7 v 7] st 07 i 45 F
o o SR B O, JHG D PR AT R R O R e ) 2 R 3
TREME RN, T H A A ST T 50% LA L 191 R FH = 4
WEIEHE AR, K A IMRT £ AR 199 191 R A7 45%, X AR AT
R o 7 ] A S R L S5 4 Rl A K
FARUER ALY R T BB T I s, ABFIER
F SMART £ A, PUHE X F1 A5 S 2% B 71 82 2% o0 A ok
F , SMART 7E #2236 97 $E X 551 2t (%) ) Bsf 3 R 1) T /s
F A% B )52 B R B 5 BT T R IR R B K, RETEARfE
TBIT B )N S8 RS s @R E RO 2 1~29%,3
UL B EEE RN R AR, HARYT IR Re g2, T
ZVE R AT, I A I RTOG 0617 BF5E 7™ 5 4.0
R R AR X AR T SMART AR 1A 5

FEST LT, 48 1 B2 #% ORR 4 72.9%, 1 4E A4
F N 78.7%, A7 OS K 22.04 A , 147 PFS Ky 17.0 4
Ho ARWFSE VAEAEAEZ RN 7 OS #23E RTOG 0617 fiff
FE P bR HE ] (60 Gy) 2H (78.7% vs 81.0%,22.0 4~ H
vs 21.7 4 ), L F & & (74 Gy) 41 (78.7% vs
70.4%,22.0 ™ H vs 20.7 1 H)' . BIRABFIE A /M
AR IEFE , AFEFI RTOG 0617 A7 H 48, (HHL AR T
SMART # R34J7 NSCLC A4 %

TS AR W2 £ FE R, NSCLC X Jilt S 4% vh 2 i
J&% , Hayman 25"\ S X F NSCLC 7£ % ¥ 2 Gy/F 1)
SrER AT, T B KT 84 Gy Y A&, A g
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Figure 1 Overall survival rate and progression—free survival rate

A 50% LA E /Y i 45 %% . RTOG 8311 R 1.2 Gy
BER 2 I 43E0 )5 38, B NSCLC Ry 7 7748 40 1 5 4
& X ], M 60.0 Gy & #2 = 51 79.2 Gy, 45 8 Bon
69.6 Gy #H [t 60.0 Gy A B {14 A= A7 A0 34, i B v 1Y
74.4 Gy F179.2 Gy B L, 2 4F A A7 R ik T
69.6 Gy, ASHFEH PGTV (PTV1) 4 &k 77 71 &
69 Gy/32 F, 5ZBR PGTV ) D,., 7 (70.3+2.4) Gy, 5
REWF L) R 83.9 Gy, £ % Hayman 25 A 5F
FIRTOG 8311 A 5%, i i 43 1 9 37 &2 A Al BE AT >k
G g 1 e s i

SMART (44 5 7 IMRT HH510 35 11 v [ IE £ i
o DX [R) A kB0 R AR X 4 T R i TR
(2.12~2.40 Gy/F ) Wy [EE, S IG AR kb sl FLJ Bl R 1X
Y8 B ) B Y BB (1.70~2.10 Gy/F) . SMART 4%
S D | B i S 8 R G g )
OIS P44 T i v PR s ) R 5 B R R
Rl IE 5 B A9 700, s/ IE H A 28 B Y AcbE ki
WM X — ARt B A Sk SR R R AR R
12 Y Dirkx 282U AR NSCLC 82 % bR
)25 It O 7 B AR 45 7 A7 T IR #E X 50 Gy, 1
FRI7 5 ORI T X 70 Gy A AL 77, IO A 42
FF1 A DT H [ 300 o R AT 3 2ok 4 S EIR T D
FEAN S 0 I 5 2 2505 7 0 A T 4 v e ol
RFAEARR R A 20 [l B 73 Hr i 5% o
SIB-IMRT % Jay %5 H3 NSCLC 7 2w ¥ , 77k e g ]
it 52 , £ T S B AL BRI 5% Lt AT i — 2 R R
[ A 2R F SMART % REK 4 DP 7 & (£ P fih
FEHNEA ) [F) 26 AT i6 97 Js 6 e 5 NSCLC, PGTV
AT EN 69 Gy, 25 F R %I A T 60 Gy, AR
A K22 S ¥ 0 S A S f 70 e = 2N AN )
PARERIFY , Bt A ] PN 2 1 OTT e R R 3 B, ]
HE— DT RAEA A RTEPERF 8 o A 5T TS
WFFE | BT 43 %0 7 8 A BE RIS AR, #0238 3 W] 25
e i B IR R KR A B 70 Gy 2247, BRAE AN
TIIEYF RS 1) RN 25 4 (RIS, FRAS 4 g A I AR SR

T AR SR R T 4 4 NSCLC B VAT 98 Wk #F, 2021

AF & I R R 24 23445 |, PACTFIC fiff 5% 5 4F A=
7855 BRI NSCLC BE AR ia U Y J5 |, B4R
FIIC B ERYT B 5 AFE A AE 50 42.9% >, 27~ i
J7 RN E G s A 0] R A U RIVE . B AT
AT A e A T R 1 R B A (R BT B
o P8 K A S R L BB T R ROk e
AWFE G5 T IR R KA BRI TOTT | 45 W iR YT &
AR, AT UARHE— 2 2%  SMART 4 R A e g
A S A R DL IE YT R SRR B AR i — PR .

K F SMART % R I & 4k J7 6 97 J5 6 i 1
NSCLC Y7 &t Y1, it 52 M A o AW hy i B P /A
AW, EERMEE AT A SRS % AR
ZACHETAEBEALE FEAS R/ A X RS, B
Wit 15 R [R5 J6E, 5 A4k e K 0T i A ik — 20 R AT KR
A B BE LT BRBIFSE .
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