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Risk Factors of Symptomatic Radiation Pneumonitis in Patients With
Driver Gene Positive Locally Advanced Non-Small Cell Lung Cancer
After Targeted Therapy Followed by Sequential Radical Radiotherapy

TAN Pei-xin, HUANG Wei, ZHANG Hong-dan, DU Qin-wen, PAN Yi
( Department of Radiotherapy , Guangdong Provincial People’s Hospital , Guangdong Academy of Medical
Sciences , Guangzhou 510080, China)

Abstract: Objective To evaluate the incidence and risk factors of symptomatic radiation pneumonitis (RP) in
patients with driver gene positive locally advanced non-small cell lung cancer (NSCLC ). Methods From January 2017
to April 2020, patients with inoperable stage [l NSCLC who received targeted therapy followed by sequential thoracic
radiotherapy in Guangdong Provincial People’s Hospital were retrospectively analyzed. Radiation pneumonitis was graded
according to the common terminology criteria for adverse events 5.0. The symptomatic RP was defined as = grade 2. Chi
square test and nonparametric Kruskal Wallis test were used to evaluate the potential clinical and dosimetric risk factors.
Results Among the 13 patients, 6 (46.1% ) had symptomatic RP. There were 5 cases of = grade 2 RP and 1 case of
grade 3 RP. After steroid treatment, all RP were recovered and resulted in pulmonary fibrosis grade 1~2. Univariate
analysis showed that age, history of chronic obstructive pneumonia and other clinical factors were not associated with =

grade 2 RP. Dose factors such as V20 and average lung dose were not related to = grade 2 RP. Conclusion The
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incidence of = grade 2 RP after targeted therapy followed by sequential radiotherapy is high. No clinical or dosimetric risk

factors related to symptomatic RP were found.

Key word : non-small cell lung cancer; targeted therapy ; radiotherapy; radiation pneumonitis
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Tab.1  Clinical characteristics of 13 patients with inoperable stage Il NSCLC received TKI induction therapy followed by sequential
radical thoracic radiotherapy
Items Gender Age Smoking Tumor TNM Clinical Pathological Driver gene TKI Best Total dose of TKI
history site stage stage therapy response radiotherapy  therapy
(AJCC (AJCC for TKI ( Gy ) following
8th) 8th) therapy radiot
herapy
1 M 64 No RUL  T1eN2MO ma Adenocarcinoma EGFR exon Erlotinib PR 60 Yes
21 L858R
mutation
2 F 54 No LUL T4N2MO B Adenocarcinoma ALK Crizotinib SD 60 Yes
rearrangement
3 F 57 No LUL  T2aN2MO mA Adenocarcinoma EGFR exon Erlotinib PR 60 Yes
19 deletion
4 M 49 Yes RLL T4N2MO mB Adenocarcinoma EGFR exon Erlotinib PR 60 Yes
19 deletion
5 M 46 No RUL  T1aN3MO B Adenocarcinoma EGFR exon Gefitinib PR 60 Yes
19 deletion
6 F 56 No LLL  T2bN3MO mB Adenocarcinoma EGFR exon Erlotinib PR 66 Yes
19 deletion
7 F 56 No RLL T3N3MO mc Adenocarcinoma EGFR exon Erlotinib SD 60 Yes
21 L858R
mutation
8 M 58 Yes RUL T3N3MO mc Adenocarcinoma EGFR exon Tcotinib SD 60 No
21 L858R
mutation
9 F 69 No RUL T3N2MO mB Adenocarcinoma EGFR exon Erlotinib PR 60 Yes
21 L858R
mutation
10 F 61 No RLL  T2aN3MO 1B Adenocarcinoma EGFR exon Erlotinib PR 60 Yes
19 deletion
11 F 70 No RUL  T2aN2MO ma Adenocarcinoma EGFR exon Gefitinib PR 60 Yes
19 deletion
12 F 62 No LLL  T2bN3MO B Adenocarcinoma EGFR exon Afatinib PR 60 Yes
21 L858R
mutation
13 M 63 Yes RUL  T1eN3MO 1B Adenocarcinoma EGFR exon Erlotinib RP 60 Yes
21 L858R
mutation

455 M, B F, s RUL, A B0 RLL, A7 R LULZE B0 LLL, 22 Rk PR, #0405 ; SD ¥R AAE

Abbreviations: M, male; F, female; RUL, right upper lobe; RLL, right lower lobe; LUL,

response; SD, stable disease

FLR 43 #] 2 Gy IEF 412U PR AL 45 < XUt
V20<35% , W fiti MLD<20 Gy, £ % Dmean<34 Gy,
L3 JJE Dmean<20 Gy, 0> I V50<25% . K FH Eclipse
13.5 3097 TR R G A AT O R, AR B
LA 00 22 B IR S B8 2 BRUE B R i R A
ﬁfco
1.4 Bl R A G R 5 B9 FE LR
JIR FH TKI B J30r T ash 78 v A A3 1 Bt s a2 It
SR CT, LAHERR 055 37 i sl A 7 R Sl 4%
T 45 S R 3 H HEAT R CT & A LITEA

left upper lobe; LLL, left lower lobe; PR, partial
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KA B P AR E 5.0 it (common terminology
criteria for adverse events, CTCAE 5.0) : 1 %, TCHE
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YﬁKJJ;?’«Zi,ﬁfE)H(,%HHH WG Sl BT E A 4
P, TE G T A BE A S AT, =2 9UE
SCON AT SE IR B RP. il 21 4 4k 73 90 b i R T
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CTCAE 5.0 Bt : 1 9%, 5248 “F U AN B AL 42 ili 259% 14
B2, AR 2= MR 5 42 il 25%~50% 1R 81 53 2%,
AR U 5 A 50%~T5% TR 4 9, 445
ARt il 75% A 59, FET
1.5 SGitFHiE

K IBM SPSS 21.0 A4 X Bt 47 48 1127 Ak
BLAHT T ORR I B bR vl 22 R OR R A
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Tab.2  Progression pattern of 13 NSCLC patients after
sequential thoracic radiotherapy following TKI therapy

Progression pattern No. of patients (% )

No progression 7(53.8)
Progression
Local progression 1(7.7)
Lung metastases 4(30.8)
Distant metastases (brain) 2(15.4)
1.0 1
081
E
; 0.6 7
£ 047
gﬁ 0.2 7
Ay
0.0 T T T T
0 10 20 30 40

Time (months )

E1 136185 #Z TKIAST FREEMAT e TR
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Fig.1  Progression-free survival of 13 NSCLC patients after
sequential thoracic radiotherapy following TKI therapy

2.2 2MERL SR R

13l & 12491 (92.3%) K AE T 2k Rp, Ho
619 (46.1%) =2 Y RP (S 29, 1 134 ), %}
T=2 9 RP B H T LA IAIT , AR 15 0 1
R % JE iy 40 mg/ H 55k 1 28 K FA 1 mg/kg/ H 3%
W2 Ik AR E 6~8 Bl . ZRYTJE T A RP Y
U AL R Y 1A [ A A 08 1 2T A Ak i s
(%3),

K3 RHBIEERPHAYR.GETEHIA

Tab.3  Grading, treatment and outcomes of 12 acute RP

[tems No. of patients(% )

Grading of RP

1 6(50.0)

2 5(41.7)

3 1(8.3)
Initial treatment

Prednisone 40 mg 4(33.3)

Dexamethasone 1 mg/kg 2(16.7)
Grading of pulmonary fibrosis

1 10(83.3)

2 2(16.7)

2.3 BIEK AR 2R E =

TE 13 491 8 35 1) S R 3R i v oR e B 5 i R
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V50 MLD ¥ 565K RP i & A FDE (5, 82) 0

3 i it

H A8 JC A X 3R o 5 PR BE A ] AR A T30
NSCLC &5 TKIi% 3097 5 )7 51 B B 2l 07 19
Il R 5T, b 22 A AT SOk oK ARG . A
WF5T B 43 B T 13 451 5 7 R T =R 14
HITRL =2 B RP 1Y & A KA R R R

BE BT H A, 13 4] TKLF PR & A 6
B BT B R, 32 B 0t AR X il P
7% (30.8% ) M ki e %% (15.4% ) , i J3CTT 1R S5 DX 4
PR RAF o A AT s AL PFS 4 20.7 4>
A5 H AT AR IR T 325 Ay 7 36 6 fa 328 I [
BITRIPFS(16.8 M H ) K™ 711(53.8%) 34
5 BRE |, PES 3 oA A, 5 28 T K A Bl 1 B
[8] X s A2 £ W0 (overall survival, OS) #E— 25 9F 32 1Y
TRITRECTT AL
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Tab.4  Analysis of clinical factors related to symptomatic RP
in 13 NSCLC patients after sequential thoracic radiotherapy = 0r
following TKI therapy g 40 |
Factors No. of patients Symptomatic RP(%) P value E‘J 30
Gender 0.829 = 20l
Male 5 2 ol
Female 8 4
Age 0.405 ’ 5 10 15 20 25 30 35 40 45 50
<60 7 2 Dosimetric parameters of Vdose
=60
Smoking history 0.637 B2 136135 TKIF 5 &R AT # B #RRE # NSCLC
- X ) % t>2 R 5 <2 RP(0-1 %) A B2 S M L i
No 10 Fig.2 omparison of dosimetric parameters between grade = 2
Tumor site 0.636 RP and grade <2 (0~1) RP in 13 NSCLC patients received
Upper lobe 8 3 sequential thoracic radiotherapy following TKI
Lower lobe 5 3
T stage 0961 A5 TKI [ 25 Ay 7 5 R80T B9 i R T 5 o
s : : KB, =29 RP () K5 17.4%-~24.19, 5[]
- ; ) S BT 1 % e SRR AR — 3 A5 TR
T4 2 1 BURLAIT & A =2 G RP YL ik 46.1% , T i
N stage 0.876 i T TKI )AL 7 B e A= 2o bl RE A S 2
N1 0 TKIAE 75 54T H IR ], A BE5E v 13 4
- ° ST LR TR B ]y 5.2 4, G285 K F TKI
S vsps  MEWHUIRLE ARG L TKI FT AR 6]
A KW EAE S AR IR nT e . 55
B 8 5 AN, TR0 IR AREE IR TKIVARY T U0 ] BEHS J RP & 2B 1Y
Irc WU o SRR RP & A 305 (B2 R IR YT
TRls 0525 )5 RPYYHH LT , T RPADGHET., 83.30% M3
Lo . . L | SRR SRR S
o e P O TFE S8 PR O A A

£S5 3HINSCLC#Z TKIGT FRMAHITERE X
£ HERRPHFIEFSHLE (Mean£SD)
Tab.5 Dosimetric parameters of symptomatic RP in

13 NSCLC patients after sequential thoracic radiotherapy

following TKI

Dosimetric =grade 2 RP  Grade 0~1 RP
parameters (n=6) (n=7) P value
V5(%) 58.5+10.1 54.9+6.3 0.568
V10(%) 43.0+8.2 44.8+7.9 0.568
V20(%) 26.35.1 25.3+3.1 0.568
V30(%) 18.8+4.3 18.3+3.8 0.886
V40(%) 13.744.5 14.0+4.6 1.00
V50(%) 9.6+3.7 12.4+5.4 0.253
MLD(Gy) 15.5+3.0 15.1+2.3 0.775

RELZE W it ¢ g 52 LA K Jifv g 5 - v 1 ik R oy 2
J A E AR RP AR DG fa s R 2R 7 T A —
PO RS SR, FEARWF ST I B Z AT T
R &I IG R 2 5 AR AR RP I & AR 40 G
FE ) i 2 S 5007 T, T RP 5 B 9 48 A ol
V20, BFFE3H, Y V20<22%, 2 4E N & =2 % RP
) XU R 0% , 1117 24 V20 A 22%~319% M5}, JXUES: Tt 185
2 7% , >4 V20>40% T , A 5E AR RP (4 XU BE S - 7t
236%" . V204E N A& RP 1Y fa i R 2 &l ar 18
R B A7 Bl R O SR I A AT B 5 3
fitlh b=, % T TKEEAS M F0k7 H AiIf A 0 it 2
T fERE R . AW I 98 A 19 23 5% k) ok
F A B V201 <35%, 11 =2 4% RP # & 4= %
ik 46.1% , F UL ] UL, BE AR 76 1R 7 BB T 185X



TR, 25 . B EHHED B Ry AR AR/ N A e S [ 7

FF R PEI Y R AT AR TR PR R XU I 38 251

AL A TN RP % A i KU AR R AE TKIER A 0T
HIIGIT TR AIE . S 2, AT ST R AE M VS .
V10.V20 MLD 5| f 2 S H0h K 5 k=2 %%
RP AHIC A XU A 2=

KHRAE—ENA R, HEENEARD, 3
|G IREENS . BT HETTKIE S SR aia v
WO AR JR e % NSCLC FRARFE M HE IR T T &,
LA AN B %58 i A7 106 BT 97 X AT 52 1) 9K 5
LR BH MR Gt Z 2 RS R T E , it
FEARR D HARAHE G S MBS, AS 7T ik o
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