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ABSTRACT —— Objective. Chemotherapy for lung cancer with interstitial lung disease (ILD) has not been unified
and is often given empirically. Fewer reports exist concerning second- or later-line therapy than first-line therapy.
We herein report a case series of patients treated with docetaxel (DTX) and ramucirumab (RAM) as second- or
later-line therapy at our hospital. Previous studies have reported that vascular endothelial growth factor (VEGF)
may be related to acute exacerbation of ILD; we therefore examined whether or not chemotherapy could be ad-
ministered more safely with DTX+RAM (an angiogenesis inhibitor) than with DTX only. Methods. We retrospec-
tively analyzed patients treated with DTX + RAM as second- or later-line therapy for non-small-cell lung cancer
with ILD between April 2017 and April 2021. Results. We included seven patients with a median age of 66 years
old. Six of the patients were male. In terms of histologic types, there were five cases of adenocarcinoma, one case
of squamous cell carcinoma, and one case of not otherwise specified. In terms of ILD, four cases were idiopathic,
including one case of idiopathic pulmonary fibrosis, which developed as exacerbation of ILD related to chemother-
apy. The median overall survival was 274 days, and the median progression-free survival was 186 days. Conclu-
sion. DTX + RAM is a regimen that will continue to be studied and analyzed as second- or later-line therapy for
non-small-cell lung cancer with ILD.

(JLC. 2023;63:946-952)
KEY WORDS —— Lung cancer, Interstitial lung disease, Acute exacerbation, Docetaxel, Ramucirumab

Corresponding author: Yoshihiro Taguchi.
Received May 8, 2023; accepted September 5, 2023.

By — B, HEVRPERISA ORI 03 2 Ah AR
FHE. L TB 5T, BEBRNERESITTDONTWDLE Z EHE
VL SRIETR LIS B W T RIGEE DL B A 7
<, YBRIZBW T RIBRUBE TRy SRV + 524>
V= T xR ACIEGIRE A WSS 5. F7o, BRVEN s
L M NI IA T ORMATRIZEEI N TR Y, M
ERHERTH DI LIV T2HHT AL E RS F
YOV HLE O LA & LR - T3 A, ik 2017 4E 4

H 5 2021 48 4 H o 1] [ ¢ BRIl 28 4 0F IR /N Al
WIS LT, ZRGEHEUE TRy L+ T ALY
T a5 L7E B 2 R TR L7, R &7
JEBY. AEEG T ULE X 66 1k, SIVEAT6 B, BRIEASS B - E
SR AT 1 B - not otherwise specified 2% 1 %1, 45581
[HVRLVENG 9653 4 1, 5 B AFSETEIMMAERE A 1 BT o 7.
R I e B T % S U 72 U RS MR AAHERE O 1 Bl D> A
T, MEICX BT d o 7 ALEHI UL X 274

A2 A b SR LS - IR WRBS - L P

.

SCHARE IR
SZAFH 2202345 H 8 H, #RIRH : 202349 H 5 H.

946 Japanese Journal of Lung Cancer—Vol 63, No 7, Dec 20, 2023—www.haigan.gr.jp



Docetaxel and Ramucirumab for Lung Cancer with Interstitial Lung Disease—Taguchi et al

H, fEfgEALERAR b Ui 186 H Th o 7z, #E5k. R
VI S B IR /NI 9 00— RiBHE LIRS B W T Pt
XL+ T AN TIEESHDERERTIT> T L

LIAXAD—DTHbEEZLNDS.
R5|FHEE filiga, VEVERG 9, ZVERE,
Vv, FAIINIT

Ft%Ft

Hde =
AR =

LMl 9 DERIHE (2R3 2 16 R HEN. S L7 b DS
L, BBIIERPITbINTWD Z &% v, — KA
HEZB L Tl BOEHRMEH»SHRL S N5 25, 12 KA
WUBEICE L CIiZ e 5124 % <, #TH FEyF L+
TAYNTTICE L T EMYESN 2 LM EH 2 b o
DBEBERF) T O IL 2T S e, 3 BRI %Ik
GO MITAIE OB &, RERICBWT Py ¥t
W+ T ATV T HEER L S Hws N TE Y, iR
BETA KT A4 Y THIREI N T 5.4 Lo L, BENE
N & BEMIRE I T 2 ey SRV + LTV TDR
Sk - AHRIECBI L i il ol ) s v o,
e CALSHRE 2 4T o 7o I % S S 3 5.

F &

20174F4 H1H25 202144 A 30 H £ ToM
12, BEEICBWTRERUBET Ry F 2L+ 54
V= TR & AT o 7o VR VERG S & BRAEAT - FRSEIE/N
B BB 2DV T, BT AN T %2 CTHREBIIC
fEAT L 7.

iE Bl

SEBNT 4 7 SR, AREBI AN L BLE 2 A LT w7,
A5 fhiy vh Uit 13 66 7% (61~75), 75 ik BA b oD B i A% 1
BICTd o7z PEHNZH D6 B - LA 1 1. ECOG-PS
( Eastern Cooperative Oncology Group-Performance
Status)0 281 %1, ECOGPS1 236 Bl TH-7z. F/z, 4
JEBICBWT Fe ¥ F )L+ 5 4 v~ 785 Do M
BN R EIIREO o 72, BiiE ORI L <,
L stage IIIB 25 3 5 - IVB 254 91, ALARZ NG 2
560 - k¥ £ Bz 9 A1 61 - NOS (not otherwise speci-
fied) 281 BITH -7z, FEFZFEV+FLI VT TE
WIEFEE LTRG-S N7REBDS 3 6 - gkt & LT
B sNER»ABITH -7z, F72, BEHEMZICBEL
TUIAEFEVE R BN 255 4 B (5 B FEFS MM RHEE 25 1
1), IPAF (interstitial pneumonia with autoimmune fea-
tures) A% 3 I TH o 7=, WHiff/$¥ — > 1% UIP (usual inter-
stitial pneumonia) pattern 75 1 %, probable UIP pattern
A% 1 #l, indeterminate for UIP pattern 2% 2 %1, alterna-
tive diagnosis ¥ 3 Bl Td - 72.5 FVC F Il i 2.58 I,

%EVC F¥MEix 834% Th - 7.

F7o, BEMEMZICHL TPy F L+ T LV LT
TG0 E TICHMMELIR2SE A STz oid 341
(Ev7z=Fr 20, =v75=7:18l) THh-o7:
(Table 1). Mz T, SIEBDHHRFEE AL < — T
o v k& LT Figure 1 1278 L7z,

FEsyFt+I LTV TOHEGY A 7 VORI
L 53 A4 7 (2~9), #FS5 ka7 Loss fl,

29 A 7 VHLETOHRG 8 21T o 72REPNE 2 5
7208, 3BNTBWTITZENEI grade 2 OE UL, KIWDFE
i, BHEOMWALZIZLVIFEGAFy 724 TbNh7z. £
72 G-CSF (granulocyte colony-stimulating factor) #.5#] o
FHIZAEBITITDNTB Y, —k P& LTokygss
561, ZRFPBiE L TOFEGH2H)Tdh o7z (Table 2).

Grade 3 DL o7 EFHGUI T ERIRA 25 3 B, I v BRI
AHs 360, MG 1B TH - 7= (EHED D). fbE
PR O BV R PENG 28 VR 2 RO 7012 1 BT, TR
D 6 BNXEEE A PD (progressive disease) & 72 5% %
THVRVENG 9€ 0 2V 7 < e G-kfe 23T AL, HEEE
& o TIHEHR B HIBILFR D 72 B2 o 7= (Table 3). i RIGHE
ZhH 1 PR (partial response) 2% 2 #1, SD (stable disease)
23261, PD2S3BITH D, =R)E1X 286%, WWeha > b
O —)VEIE 571% TH -7z (Table4). HLEWI (OS;

overall survival) Frgefiiix 274 (90~736) H, MEH4EA
3 (PFS : progression-free survival) 1 J&{iE 1% 186
(42~267) HT>» -7- (Figure?2).

zZ =

HRE S R R 98 C U I B EE LN A FEAE S B S & A8
HHINT WS, HT b e FE IR AERE 12 3 v THid 5~
30% THiREZIEHEL, XY 2213 7~14 5L s NTH
D, BN EED—D2 L LTI T\n5b. 68 F
7z, FNDIAHC D Bl RS VERRRAEE O SE RN BT
SERE (40%), MRPENIASAT (24%) ISIRSEZENMLO
SEH (11%) & LTHIAL AL TS,

LarL, RRVERG & BEMiE 12 35 v T VBT 212
X% PS O, BHEHFIC X 22 MWHE) 27 o LA
B LGS OPIERII AT S 2L, £ HRKED
A C VR S AP BSIEASE ] 5~15% (Tl 2 % & Sh
TWb IRy, e RIEAHD SHEHEHTIRD D 22> T
%, NS OMREMI DS, 1011 5 F T o R R

Japanese Journal of Lung Cancer—Vol 63, No 7, Dec 20, 2023—www.haigan.gr.jp 947



Docetaxel and Ramucirumab for Lung Cancer with Interstitial Lung Disease—Taguchi et al

Table 1. Baseline Characteristics
n=7
Age (years) Median (range) 66 (61-75)
>75 (n) 1
Sex (n) Male/Female 6/1
Smoking status (n) Former 7
Pack-year Median (range) 40 (9-108)
Performance Status (n) 0/1 1/6
Stage (n) B 3
VB 4
Histology of cancer (n) Adenocarcinoma 5
Squamous cell carcinoma 1
NOS 1
Line of treatment by DTX+RAM (n) 2nd line 3
3rd line 4
Detail of treatment before DTX + RAM (n)
1st line CBDCA +nabPTX 5
CBDCA +PTX + Bevacizumab 2
2nd line S1 4
Classification of ILD (n) IIPs 4
IPF 1
IPAF 3
CT pattern of ILD (n) UIP 1
Probable UIP 1
Indeterminate for UIP 2
Alternative diagnosis 3
KL-6 Mean (range) 1058.3 (372-2007)
FVC Mean (range) 258 (1.77-3.32)
%FVC Mean (range) 834 (52.4-102.2)
Use of antifibrotic drug for ILD (n) Use 3
Pirfenidone 2
Nintedanib 1

NOS, not otherwise specified; DTX, docetaxel; RAM, ramucirumab; CBDCA, carboplatin; PTX,
paclitaxel; ILD, interstitial lung disease; IIPs, idiopathic interstitial pneumonias; IPF, idiopathic pul-

monary fibrosis; IPAF, interstitial pneumonia with autoimmune features; CT, computed tomogra-

phy; UIP, usual interstitial pneumonia; FVC, forced vital capacity.

BRI ED —D L o TWDB Z E A% L, HIAEIS
D F CTHHEBIEDTE. LT Wy, —RBHFEIZE LT

B LEBIZ NG E LS 2 25> Tw b
P5,12 ZRGHIDIE L 2 B LIS L 51X ko
THEY, SHEOIET Y ADEMPEH Th 555 H0—
DTH L. 3 MMM SEIEE PRI NG D&, Ik
BHICBWT RFE Y T+ 5 43I~ 7 A
JHENTBY, WS A K4 VIS HHERE 2B &
LCitiRS N Twb. 4 Lo L, HURIEI 94 B 12 ok
LTOFREZ FEL+ 543~ 70t L% BIE0E B
F LD HRETEINT R L, KRGO b O L b
nb.

LSEIOPEREICBNT, FEyFEL+F6T 0T
PRI X 2 B PERI I 1 BloATH D, BIE
1L 143% Th o7z, BEHTlE, B2 A PERE 2

XE B Nty F )b BT oo Bk B S =S
14.3~260% &L SN TE Y, 121 KRFECToOER L K
EGTMEHEITRD T, L LAKDOKETH 72, o0&
PEHE A & U72EBNICBI L CRL ISR 5.

JEBIIZ 61 s (R, 93k, s < CEA &ifii % fai
SNMBENELE 235, WER CT A T SRR & ik
SN2 DIFRZERNE 2 BAZZ Lz, 2ok, [EX
BRAT A AT 5 722 FE TERE VIR A O MM £ TITH
F 0 E B WO S, AR AR D S AT 5
(cT2aNOMO, cStage IB) &2l L, FEUEFHLECTAIN
WOTist L o7z F72, FMICK 2 MM EY X 71
OO E Y EL T 2= FrONREMB L. L
2L, TR IR 2 58 5 A % 20, FIRZE DA
- MR DRI D A TR & 7 5 720 FATREORK
25 MR HE 2SO S, AR RIS (pT2aNOMlc,

948 Japanese Journal of Lung Cancer—Vol 63, No 7, Dec 20, 2023—www.haigan.gr.jp



Docetaxel and Ramucirumab for Lung Cancer with Interstitial Lung Disease—Taguchi et al

—+

T CBDCA+nabPTX
CBDCA+PTX+Bev

DTX+RAM
I:l PEM
- T Nivo
VNR
.] T Drug free
0

200 400 600 800 1000 1200

Figure 1. Swimmer plot of all cases. CBDCA, carboplatin; PTX, paclitaxel; Bev, bevacizumab; DTX,
docetaxel; RAM, ramucirumab; PEM, pemetrexed; Nivo, nivolumab; VNR, vinorelbine; T, death; %,
acute exacerbation.

Table 2. Summary of Chemotherapy Regimens

n=7
Drug concentration for cycle 1 (n) full/reduction 5/2
Reduction of drug concentration from cycle 2 (n) 0
Cycles of treatment median (range) 5 (29
Skipping of chemotherapy (n) 3
anemia (grade 2) 1
pneumothorax 1
others 1
Use of G-CSF (n) 7
primary prophylaxis 5
secondary prophylaxis 2

G-CSF, granulocyte colony-stimulating factor.

Table 3. Adverse Events

Hematological adverse events over grade 3 (n)
Leukopenia
Neutropenia
Thrombocytopenia 1

wW w

Adverse events of special interest (n)
Hypertension Grade 1/2 1/1
Proteinuria Grade 1

AE of ILD (n)

Treatment related death (n)

S = DN

AE, acute exacerbation; ILD, interstitial lung disease.
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Table 4. Tumor Response

n=7
Best overall response (n) PR/SD/PD 2/2/3
Response rate (%) 28.6
Disease control rate (%) 57.1

PR, partial response; SD, stable disease; PD, progres-
sive disease.
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Figure 3. Chest HRCT at acute exacerbation.
HRCT, high-resolution computed tomography.
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Figure 2. Results of a Kaplan-Meier analysis of (A) the OS and (B) PFS in the intent-to-treat population. OS, overall

survival; PFS, progression-free survival.
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