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Tetsuya Ueda', Toshihisa Nakash|ma , Yayoi Fukushi', Hironobu Hashimoto'
Koji lzutsu®, Masakazu Yamaguchi', Tetsuya Furukawa'

Comparison of Infusion Reaction Characteristics between Original
Rituximab and a Rituximab Biosimilar in CD20-positive B Cell
Non-Hodgkin's Lymphoma

Abstract

A biosimilar (BS), which is manufactured by a living cell, likely has structural differences from the originator and may
also differ in terms of efficacy and safety. Therefore, a new BS must be compared with the originator in clinical practice.
Rituximab, a monoclonal antibody against CD20, frequently causes infusion reactions (IR) as an adverse event. However,
few studies have evaluated the IR of rituximab BS and compared them with those of original rituximab. Therefore,
this retrospective study aimed to compare the IR of intravenously infused original rituximab and rituximab BS (Kyowa
Hakko Kirin Co., Ltd.) in adults with CD20-positive B cell non-Hodgkin's lymphoma. We identified patients who received
one of these treatments at the National Cancer Center Hospital (Tokyo, Japan) from February 2018 to January 2020
and analyzed data from 228 patients (original rituximab, n=125; rituximab BS, n=103). The incidences of IR at first
rituximab infusion in the original and BS groups were 54.4% and 57.3%, respectively. At the second and third infusions,
the incidences were less than 5% in both groups. We found no significant difference in the incidences of IR from the first
to the third rituximab infusion between the groups. In both groups, IR were most frequently observed at an infusion rate
of 100 mg/hour. Symptoms of IR showed no significant difference between the two groups. Our study suggests that
characteristics of IR are not significantly different between original rituximab and rituximab BS in adults with CD20-
positive B cell non-Hodgkin's lymphoma.

Key words
rituximab, infusion reaction, original, biosimilar, CD20-positive B cell non-Hodgkin's lymphoma
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HEoD IR Z8HERIZIEIE M BE K U BS BEZ N ZN54.4% ] OF57.3% Tdh o720 28I H KOS [ B 5-0 IR I miEEH 12 5% K
Thotzo HHEENO IR EHIZ2HMTHELRZZIRD SN LG h o7, 1A HEGRKEO IR ZEBIE W #4412 100 mg/hr T
DL LADOONT IR DIERIZ2 B THELRZZRD SN D 572,

F—J—RKR YvFI<7, infusionreaction, I, 2N A fekimn, CD20 Btk B MIREMEIER T F 2 o VE

&

[

INA F B (biosimilar: BS) (X465 5 & [F) 25,
HWMEOAEMIMB L ORERrFTLH2IDE SN
BV LarLedss, 3 A o BRI HUME 7 7 ARk
R D, BEICB VTR0 S eREE 2 R
THIEDND, TG ORI AET S, F
D7z, st s BS OEZ &Il —HIE5H T
LIWEETH D AEUFEER I EIC D ERE A
THWREE R ST 52,

v b B ERENIAAAET % 5 EHUE CD20 1243
HITA L NEFATHE ) 7 u—F VK TH S
U F e TId. OF AR Bl > o3
JE RNk ) > Sl A X Ued & L7z CD20 i B Al
FatEdER ¥ % o) Y EO LI BV T &
nzY, VY F T IIREMNLEEREE LT
B OESE, EL. UUE. BE. R, Bt AR
i 72 & OIEIR % & 727 infusion reaction (IR) % f=i#H
FEICHHT A2 LA SR Twa Y, IRIZEIC
EEALTALAELD L0, VY F I TELEL
T 5I12iE, IRFEHMY A7 RHE, ERE ED
FEBUFMEZ T ICHR L, RIS L o
Hzdiw, SERSEHIF IR E D @I/ Is T 5
CENEEERBY,

) ¥ = 7132018 4E1 H 12 BS @ WS¢ 23 Bl 4k
ENTWD, BT E DIERRIR SO %M 2R
LRI E 22 5 728 MM S ~ ¥ 2L BB
(ASSIST-FL #Er) TIZ IR ICH ¥ % 284 7 o1
fibNTBLT, IROEMEE, FHEY, £ 50
BN ORBLEE % EOBHITHE ShTnin”,
F 720 ZOREEICEB T SRS B E 1T performance
status (PS) E4F 7% K iGHEAEAT WIIE R ) > /<
HIZROSNTED, Zoftio CD20 Bk B Mila Ik
FVF V) UONEREZEIIOVWTRERF I TV
Vo 51, EREE2T A0 b HARANEEZ
9 NELRL, HAANBEIZBIT AEHIEREN
Tholze —H. EERIZBISI Y FT<7TBS
CHF A HUEILEE N ohHE SR TWw B Y,
HESICE2ME T, VYF I TBSIIBITS
D350 IR DFEHRIIZ OV THED 2 SN T
WABD, M E DA ENTW iR, VY F
V7O RIBBUIRMIZATFTO A F2EEhkdEo
FEHIRIIC K E B EZ T B0, B b5 4
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FFCToOREKETIE R, VY F =703 MmE BS
HICHSEOHKG LM T T+ 52 LIZEETH
bo T2 ZOMOHE TS ME BS O HEIX
T Cidvs b oo, FhldhRE L 2 ol H¥x 5 L
Kz KB T b2z iE 2, 12 61 & KB
ARG BEDOARZNFRE LzHEHIcE T oTw
20, ZASHETIZ. VYF I TEIEME BS
®2 [ H LT O R FBIRDIZ DO W TE IR E D 7%
ENTBELT, ZOEVIZOVWTEAHTH S, £
CCAMZETIEZ, )Y F YT BS EEREMD IR T
B % L3 % 720, Z5BTo HAR N CD20 By
PEBMIBBMEIE R YV F ) YSERE 2RI, W
A O IR OFEBBEERAER 7 EOFBRIIZDO W
THG RN E 4T - 720

Al

1. WREHE

E V. ASAWZE & — e Be Tl 2019 4£2 H
DV YFRITEEMDPO BN B 2T
o 7zo AWFFETIZ2018 42 A 2252020 41 A I
M ESE T EBRICBWTY X4~ © i
e (3T TR (Esgmit) By
¥ < 7 BS MY TKHK] (3> F(#). #H50)
(BS#) #WIMBEA L, [V v &~ 7 8AICHE
ke LN Z RS E Lz, FIREEAIZY Y
FIRTHEGRBROBRVEHE D) Y F T THE
LEFR LT, WG HEZI M EHEGIIB T
i & & 1225 mg/hr—100 mg/hr—200 mg/hr 12 $% 5- 34
A BT A A, 2B HUEORL TIE304545 2
& 12100 mg/hr—200 mg/hr—300 mg/hr—400 mg/hr (2
ez FFs i (A, F21IBMIE
{2100 mg/hr—200 mg/hr {2 5-#E % FiF 5 Hid: (B
) W, VYR I TOREELELT, &
BECTEINT7I /) 72740mg BL W g7 0
Tr=F3I v UbA VER2mg #RO¥E L, 48
WIS CTEREHBICED A7 04 FBEH I
720

2. RA&EER

R EHEOFE R R, RE, PS.
PR 95 1 (Ann Arbor 73 %1). Bfifg ) > 73 i @ %
PEALMEAY, fEF L ¥ A . international prognostic



index (IP). #L M 7 & F o 7 + — ¥ (lactate
dehydrogenase: LDH), ~E 2 1 ¥ Ui (hemoglobin:
Hb). HEVEREE, #H 7 LIVF—BE, BiER, BHE
B R B, bulky W25, FiAVRZEL WE,
MEEE L CHHEIN-AT7 04 FOMEEB X 0¥
Ha, VX TBIMEEEEORS-H, U
F T OHRGFE REHOAE, IR OERELE,
IR OFEIR, REHEOY v F o< TG HEICD
WCETFANVT XD EFEICHAEL 72, BIEks
2B W TSR0 & Nz B8 2 KRR
HY L L7, BAIREY ¥ EoRAAMRAIL, I8
Y o8, <~ v MVRIR ) SN, REERE )
2SRRI S A M AT ) v oS BE aB kR ) >N
Wl ) v oXE B O MBI, N v
INERMEYD VOoSHE, ) SR EMIETE Y VosHE, R
PEEEY) 3 E - 5384 EER 2 indolent lymphoma &
L. OF AMEKHMREE BAiNE Y > 23l % aggressive
lymphoma & L. /N—F v § 1) o8N, &EEEE
B g ) >~ 73)lf % highly aggressive lymphoma & L
720 IR @ HJE £ 1 Common Terminology Criteria for
Adverse Events (CTCAE) version 5.0 % F TPl L
720 VY F U THEE Y HIZBIT S CHOP #E5IC
X BWEHELER AT AL FHEGIZOWTH, ik
FLLToATuAf FIFHICE®D, £AT704 F
OPHEIZOWTIE 7L F=vu VIR T 5 &I
WAL CRAELRY,

3. R

TRMBEBLOBSHO2HEBOBRETRB X
O IR BEHBFEOIEICB VT, ®HT— 5 OIIK
(22 Tl Student's ttest ¥ 72 1 Mann—Whitney U
test V. BT — & O I IZ DWW Tt Fisher's
exact test, Chi-square test % F \> THEFHEMT 2 17\,
AREAKHE P<0.05 & L7z #ERMENTICIZ R (The R
Foundation for Statistical Computing, Vienna Austria)
DI TAHANIL—H— A VT —T2—AThHh
EZR version 1.52 (F{REFIKFEME S Wiz F R
¥y — IR % 7z,

4. (RIBMECE

AREF7RIE, TAZERNG LT 5 EERMRICET S
f st | 2 85F UCHEM L, UBE oW selm iR A
TEAEDOKB 215 THERM L 72 GRFAFE 5 2020-367)
N T — & (BN TSR B L 729 2 CTF
L7,

e

1. BEER

SR AN 3= 72 EEEA L2 A
BHEII228 ATH Y, Jexmit125 AKX U BS #:103
ANCTHho7z (M1)e Z0H B, 2HEB L3 MH
DY)V F T TG EEIILEMNEE. BSETEN
FN125 A, 9 ABLTU1I25 A, 96 ATHo720 A

HERICUYF YT Z2FHBBA LIRS

N = 228
VATE L-Je Y E 3 BS &f
BRI RE - ﬁﬁﬁ%%%
= n=
n=125 = BAn=4
——>| #fE n=2
BRAEE n=1
BEFRIE n=1
BRAT RE BRI o
n=125 2B ERES n =99
R4 n=3
—>| #&fT n=1
/ / BEEE n=1
AT R s | AETik n=1
h=125 3CEkRS n=96

1 CONSORT flow diagram.

BS: biosimilar
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X1 BE

SeFEmEF (n=125) BS & (n=103) P
i (7R) 66 [22-85] 65 [22-94] 0.60°
St 65 (52.0) 59 (57.3) 0.51°
& (cm) 161.0 [140.0-183.4] 163.8 [138.3-184.9] 0.42°
A& (keg) 59.6 [40.4-98.1] 59.9 [36.8-177.2] 0.56°
PS (0/1/2/3) 76/43/4/2 57/35/5/6 0.32°
BRERmER (I/11/11/1V) 16/38/16/52 15/22/11/55 0.30°
ERALIAY
R-CHOP 71 (56.8) 73 (70.9) <0.01°
R monotherapy 22 (17.6) 23 (22.3)
R-Bendamustine 23 (18.4) 2 (1.9
ZDfth 9 (7.2 5 (4.8)
IPI
Low 56 (44.8) 39 (37.9) 0.49°
Low-Intermediate 31 (24.8) 23 (22.3)
High-Intermediate 25 (20.0) 25 (24.3)
High 13 (10.4) 16 (15.5)
LDH (U/L) 201 [83-917] 200 [107-2703] 0.25°
Hb (g/dL) 12.4 [7.0-16.0] 12.4 [6.5-16.0] 0.31°
EHE
Indolent 49 (39.2) 32 (31.1) 0.18°
Aggressive 75 (60.0) 67 (65.0)
Highly Aggressive 1(0.8) 4 (3.9
RIS D4R
DLBCL 75 (60.0) 67 (65.0) 0.48°
FL 39 (31.2) 23 (22.3)
MALT 4 (3.2) 3(2.9)
MCL 1(0.8) 4 (3.9)
N—Fv b V)\FE 1(0.8) 1(1.0)
ZDfth 7 (5.6) 11 (10.7)
ST LIV E—E(+) 23 (18.4) 18 (17.5) 0.99°
B fEK (+) 13 (10.4) 7 (6.8) 0.47°
BEEEE ) 16 (12.8) 19 (18.4) 0.32°
RAEMMZHE (+) 4 (3.2 4 (3.9 1.00°
PERE(+) 16 (12.8) 19 (18.4) 0.32°
Bulky &% (+) 14 (11.2) 9(8.7) 0.69°
HisRZER =2 25 (20.0) 37 (35.9) 0.01°
{EREEERAT 101 (80.8) 78 (75.7) 0.44°
2 BBEDRSEE
2 OB S5E n=125 n=99
AL 110 (88.0) 92 (92.9) 0.32°
Bi& 15 (12.0) 7(7.0)
3EBE’ESHE n=125 n=96
AL 114 (91.2) 90 (93.7) 0.66°
Bi& 11 (8.8) 6 (6.3)

#UE(IF median [range]. n (%) T&:t. a) Student’s t-test, b) chi-square test, c) Fisher's exact test, BS: biosimilar,
PS: performance status, R: rituximab, CHOP: cyclophosphamide, doxorubicin, vincristine, prednisolone, IPI:
international prognostic index, LDH: lactate dehydrogenase, Hb: hemoglobin, FL : &gt /B, DLBCL : UFA
MEARHRRZEY B #HAED ) CBE. MALT : #hEERSED ) RISELETSVIE DR T U /B8, MCL : ¥ MUHEREY ) (BE. {E38E
FIT UYEIITICH U THEREED LT UTcEE. A 100 mg/hr—200 mg/hr—300 mg/hr—400 mg/hr T30 9 &
B % : 100 mg/hr—200 mg/hr T1 B C & IR 5EERZ &,
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xe

BRSBICHITDATOA RHFERRR

188 2EH 3EE
SR BS® |,  uREH BS®  ,  REE BS®
(n=125) (n=103) (n=125) (n=99) (n=125) (n=986)
BHETEL 88 (70.4) 66 (64.1)  63(50) 38 (38.4) 59 (47.2) 36 (37.5) ]
BB D 37 (29.6) 37359 % 62 96 61 (61.6) 66 (52.8) 60 (62.5)
AF0OA R n=37 n=37 n=62 n=~61 n=66 n=60
Bl
PSL 29 (23.2) 33 (32.0) 58 (46.4) 58 (58.6) 62 (49.6) 58 (60.4)
HDC 7 (5.6) 101.0) 3 (2.4) 101.0) 3 (2.4) 0(0)
DEX 1(08) 219 009 18 100 019 108 2@ 018
mPSL 0 0) 1010 0 () 1010 0 ) 00)
PSL##& (mg) 60 [20-132] 100 [4-132] 0.15° 60 [20-100] 100 [4-133.3] <0.01° 60 [20-100] 100 [50-220] <0.01°

# 1B & median [rangel. n(%) T & 5. a) chi-squaretest, b) Fisher'sexacttest, c) Mann-Whitney U test, BS:

biosimilar. PSL : 7L RZVOY, HDC : £ FOJILF VY, DEX : TFYXFYY, mPSL : XFILTL RZVyOY

BTRIEERLIRT, IREFIXY X~ TR
LY XU BIUHIMRER= 2122w T, WM T
BERAENRD Sz (P<001 B XU P=001), 4
W MERI. B RE. PS. EREHEEL IPL B
O, BIEER, B HRE. AR MR PE,
bulky #%%. LDH, Hb. FEHI 7 L V¥ —EB X 'Y
V¥ T 7N LTS EAT L2 BB OFEI G
WZoWTIiE, MM TAELZEZIROLN Lo
720

VY F 75 1EH, 2MEB X3 EHEIZ
BULHIHREAT O A4 FOMEHIRRZ F212RT,
VR 7RG MBENOEREICBITAAT O
4 FBEHBEZEEHGB LA 704 FOMEIZOW
TR CHEELREZIRO LN h o2 A
A5aAf Fo7L F=vo /g5 EIZOWT
. VYR TG 1IME TIIARLREITED S
Nheh o725 (P=0.15). 2HH, 3EHEIZBWTIX
BSHTHEIIEZ o7z 21 H : P<001. 3MH :
P<0.01)-

2. UYFIvIRS5OH5 IR #I7

Vo F < 7GRN O R EHBES L OH
EE O R ZM2 IR, 1HHD) Y X374
HORBERBICB W TR EHIRD SN0k se
grade T68 A\ (544%) TH o7z IROERELED N
FUTF N F I grade 11329 A (232%). grade 2 1
39N (3B12%) THho7o —F. BSHIZBWTIR
BRI 5 N7z D14 grade TH59 A (57.3%) T
H . IROFSEEDOHNFUTZENZ grade 1 1325 A
(24.3%). grade 21234 A (33.0%) TH o 720 3¢
mniER X O BS #EI2B W T grade 3 B &£ U grade 4 D
RIFFED SN Lol VY F I~ 71 HHKRS R
BT BESMEEB L O BS BEIC BT 5 IR F8HLIE.

70+

P=0869
60+

N w P
o o o
1 1 1

Infusion reaction FEIFZIE (%)

=
o
1

P=072

o0 — I—

feFmBf BSE X mEF BSE  SERME BSE
1EB &S5 2EBiR 5k 3MB&RSH

K2 UvH+y 3 IJHRSEEE infusion reaction FEIRIK
o

B Grade 1, [] Grade 2, BS: biosimilar Fisher's exact

test

P=100

THMTHEEREAEIRD LN D 5 72 (P=069)
(B12),

VY X< 720 HOEG TEREMFEIIBNT
IR FBAD LN 7D IE 4 grade T3 A (24%) T
o720 IRDEFEEDOHNFRITZENZE I grade 1132
A (1.6%). grade 2131 A (08%) TH o720 —H.
BSHIZ B W T IR ZHAFED b7z DId 4 grade T
4N (40%) TH Y. IR OEIEEONFRIZZNZN
grade1 (X1 A (1.0%). grade21Z3 A (3.0%) TH -
720 VY F =73 HOEGTIE, BIRMEETO
A grade 2 D IR 251 A (0.8%) @B S, BS BT
REBRIIBEDON L o720 VY F = 720HH
BIXO3HEHOESIIBIT S IR ZEHIZ. L5
L BSHBTARELZIRDO N R -7 20H :
P=0.72, 3 H : P=1.00),

3. UYFITITEmRER IR FHIR
VY ER =71 HESICET 5 E#RE ] IR
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BHOMERZRIIRT, VY F <7 AREEYS
T DT MBI BT % 25 mg/hr, 100 mg/hr, 200 mg/
hr BLUOHGERTHTORBEHRIZENLEN, TA
(56%). 42 A (336%). 11 A (88%) B & U6 A
(48%) TH ol —Ji. BSEETIZZNZN, 8 A
(78%). 35 A\ (34.0%). 12 A (11.7%) B X '3 A
(29%) TdH o720 1 HFEGITBT 5 i E
RFEBIE, LGB LBSHMTHEEREIRD
5N Ao 72 (25 mg/hr: P=0.70, 100 mg/hr: P=1.00,
200 mg/hr: P=0.62. #5817 : P=052). IR D3
BRI TH - 72 BF L5 HE B L O BS #
TENEN, 2N (16%). 1A (1.0%) TH o7,

DIV S vk - A | NEBDN A STl F ¢ oy h: e
F1UIRT. 2MHZEG TORIEMECBIT S A

BIUOBHIZTHRS IN-BHEIL, FhFNn110 A
(88.0%) B X U15 A (120%) TH H. BSEHTIZZ
NENR2 A (929%) BL U7 A (71%) TH - 72
SHHELG TOREMBEICB TS ABEBLUBE
WCTHREEINBHERZENLERIL AN 912%) B
XU11 A (88%) TH Y., BSETIFZNZN0 A
(93.7%) BLU6 A (63%) THotzo VYF U<
7 2B HB L3 B HOKGIZE T A5, %k
FEnBEL BSHEMCTHERZIRDO LN e o7z (2
M H : P=032, 3 H : P=066),
VX720 HETOIREHRIE. LM
FEIZB W T100mghr T2 AN (A1 A, BiE:1
N) (16%) [Z@BD 5N, IREBHAAWETH -
ZHREETAN (AR (08%) THolzo BSEIZBW

*£3 1 OBERSIHICHIT B EEERER infusion reaction FIRIKR

FeFmEF (n=125) BS & (n=103) P
25 mg/hr 7 (5.6) 8 (7.8) 0.70°
100 mg/hr 42 (33.6) 35 (34.0) 1.00°
200 mg/hr 11 (8.8) 12 (11.7) 0.62°
®’E5&TER 6 (4.8) 3 (2.9) 0.52°
NER 2 (1.6) 1(1.0)

(X n (%) TXREC. a) chi-square test, b) Fisher's exact test, BS: biosimilar

K4 FBIHSEICHBIFB infusion reaction DAEIR

158 2[EH 3EH
SHmEE BS 8 p SCHRmEF BS 8 SCHmEF BS 8
(n=125) (n=103) (n=125) (n=99) (n=125) (n=96)
CIR%E - IREEERIR 30 (24.0) 19 (18.4) 0.39° 1(0.8) 2 (1.9 1(0.8) 0 (0
FEN 27 (21.6) 23 (22.3) 1.00% 1(0.8) 1(1.0) 0 (0) 0 ()
FRFERK 21 (16.8) 21 (20.4) 0.60° 1(0.8) 0 (0) 0 (0) 0 (0)
=R 10 (8.0) 13 (12.6) 0.35% 00 0 (0 0O 0 (0
RE 10 (8.0) 11 (10.7) 0.64% 1(0.8) 0 (0) 0 (0) 0 ()
IR 10 (8.0) 9 (8.7) 1.00° 0 () 0 (0) 0 (0) 0 (0)
&iE 6 (4.8) 4 (3.9) 1.00° 00 2 (1.9 1(0.8) 0 (0
(KBS SR IMAE 5 (4.0) 4 (3.9) 1.00° 1(0.8) 0 () 0 (0) 0 ()
BIEV 5 (4.0) 0 () 0.07° 1(0.8) 0 (0) 0 (0) 0 (0)
S, SR 4 (3.2) 4 (3.9) 1.00° 00 0(0) 0 (0 0 (0
MEET 3(2.4) 6 (5.8) 0.31° 0 () 0 () 0 (0) 0 ()
B ER% 324 0O 0.25° 0 (0) 0 (0) 0 (0) 0 (0)
RN ESS 2 (1.6) 6 (5.8) 0.15° 00 0(0) 0 (0 0 (0
AR 2 (1.6) 2 (1.9) 1.00° 0 () 0 0 (0) 0 ()
[FTH 2 (1.6) 2 (1.9 1.00° 0O 00 00 0 (0
EREALE 2 (1.6) 0O 0.50° 0 (0) 0 (0) 0 (0) 0 (0)
<L»H 2 (1.6) 1(1.0) 1.00° 0 () 0 (0) 0 (0) 0 ()
EZan 2 (1.6) 0 () 0.50° 0 (0) 0 (0) 0 (0) 0 (0)
AU 1(0.8) 1(1.0) 1.00° 00 0(0) 0 (0 0 (0
=i - Bt 0 2 (1.9) 0.20° 0 () 0 (0) 0 (0) 0 (0
1% 0 (0 1(1.0) 0.45° 0 () 0 (0) 0 (0) 0 (0)

#iE(E n(%) T&XREE. a) chi-square test, b) Fisher's exact test, BS: biosimilar.
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T 1Z100 mg/hr T1 A (A %) (1.0%). 200 mg/hr T
1A (B#:) (1.0%). 400 mg/hr T1 A (A #) (1.0%)
D IR FEHAFRD H . IR EHEEDPALHTH - 72
BEFIIAN (A 10%) Thote VWIFIIT
Be5-3 0l H T3 #EIC B v T 200 mg/hr T1 A
(A ) (08%) IZIR ZEHAFED SN, BSEIZBW
TR 2RI L -BHITRD LN LD o572,

4. VYFITTIRER

VY F I THEGIIBIT S IR OFEIROME R % £ 4
WRT . VYF I T1HMHOEGIZBWT, B%
S BECIE e - WRBEGE R AR D BHEE AT <L IRW»
THE, BB Em D o720 — 7. BSEETIZSE#
A b HREAE < RO TIRIERK, TR - IHEEEF
Ao 720 FIERDFEHFIZOVT, wihd
W CTHEZZZIRD SN Loz (Fd), VY
F =72 HBEGICB W TRISMBECTIZRE - 1K
SHLEANEK, FE. B 2B, RERFEIME. 9H
WaENZEN1 A (08%) IZBD LNz, —F, BS
BECIZIIPE - INBEERIES X 0w sEhEh2 A
(19%) 1D BN, FEDT A (10%) I 5h
72 (F4), VY F <73 EHES BTN
BECLIME - IHELEME B X ORI ZNZEN1 A
(08%) IO BN (F4),

B

AIFFRICBVWTIERA ) Y F 2 ThEMmE Y
v ¥ =7 BS MiEHE [KHK] 122V T IR D53
B, HERERE, BHRORGHES X OYERIZOW
THMEZITV, WA THERENBD LN RN
xR LT

Y EF VI THEMDOIRIZOVTIZZIN T THI
PR Y Z 7 WTOENITL ) ZORBHRIE L
HIENMEINTWS, AIFFEICBWT, U Y
FULTHRBEMB LY Y F T~ 7 BS HiEEHT
[KHK| ® @) [ 5- k12 B 5 IRFEBHEE X E N
ZN544% B L U573% TH o 72e —J. ASSIST-
FLEABRICHB T 5 IRFEIIHIF, MBI v
¥ <7 BSTH5AHGP2013 I2BWVTENEN49%
BLU4% ThHho2"o T2 AW E FA—D BS
WZOWTHGET L@ S oy Tl IR BEHFIX
333% THhH o7 WTFHOME LB L TH SN
DA OFAETOIRIERED F R R H VR T
Holze TOFRKPD—DELTIZ, VYFITTHK
GRDOA T4 FEHOEWDEZ bILb, AT H
A ROBFEHIZID )Y F I TREMCBITSIR
DRBBENET T2 2 E0MEINTVnE B,
ASSIST-FL i l% Tlx CVP MM HIC T L K=V
T > 100 mg/body $¢5- F TV F ¥~ 7hHkhH S h

TWa7, F7-, HlES DM CIHEL LT
T A FOBGHH - 72 BB OEE13556% TH -
729, FRITH LT, ABFRONSEIE. Vv F Y
~ 7RG HIZA T BB S Twz0l3k
FImTIX296%. V)Y F < 7 BS i E#E [KHK
TIE359% THH. THOHDENHHEL TWAHT]
REVEDSD %o ASSIST-FL ikER & ILikd4 5 &, IR3E
HWHEICOWTEWEIHLLOD, VY X <7
I L) Y F < 7 BS MiEEHE [KHK] (281
Z 0P GREO R EHEEICHBERENRED LN
hpro 2 EiE. ASSIST-FL itk & AREf7EC—2 L
R TH o720 )Y F I THNPEL D IR O
FIEFE 2D W T, ASSIST-FL 3k T o #E Ml 13 A
HCIEd 5% IS 2R S 0 T,
grade 1, grade 2. B X U grade 3TN ZF111.3%,
400%. BLUL3% THhotzYs T2, VY F I
7" BS i #HE [KHK ] (B3 % 58 5 0#sE Tl
grade 1 B X O grade 2 1 ZFNFM136%, 198% TH
Y Grade 3VLEIZED LN ho 72", AWFRICH
WThH, INHOEERER VY F I TR mE
)Y ¥ <7 BS HiEEHE [KHK ] 312 grade 1 £ 0
b grade 2D IR DBL W EHINICH o720 2D &
5. VY F I T7HRRG RO IR OERELICB W
THHEHERERENIRL, VYF I T BS A
WE TKHK | #I R 5-0 1, U Y F ¥~ 73800
LEBEIC grade 2 PLED IR ICTEEDSVLETHH Z &
DRI E N7z,

VY FIURTERMBINY Y F <7 BS HiE
FHE TKHK] o IR Z&BUFRE & LT, W ol 5 ab
#60~90 4. % 53 i T 13100 mg/hr T 4 IS
RAEBIT 5 Z AN ERME SR TWE 8
AFRICBWTDH Y)Y F IO THEMIZT TR
<V VY FI= 7 BS MiEEHE [KHK] I2BWThH
100 mg/hr ICBWTIRFEHBEDN KD H LD 5
N, BRE BT HERETHoT0 Ty BixGHE
£ IR FEBHFEIC DWW T ERANA B R 2213700
S5NF. U Y F T~ 7 BS AMiHEHE [KHK] T 0
M5O IREHY A I 7B ) v F =75
mERBETH A Z EAVRIBE N,

IR DIEIRIZDO VT, EIE, B - Bt W
TERIK, J8R - A, B X UORBDEHE ISR
THIEDNESINTWAEYY, KIFEICBVTH
U2 7R GHICRBILZ IR OREIRE
LCHE, BoFRk, T - WRBEER AT SRR
oM, e —HTLERTH o7 EHICH
KOIERIZ, VY F 2~ 7 BS HiEHE [KHK] #%
GRFIZBWTH BHETRD bz, AFZEICB W
Ty VY F <7 BS miEEHE [KHK] O &AIZFED
SNGERE UTHELB X OEAH - 7255, Th
513V FH 2 P IEBIEMH A4 K'Y % ASSIST-FL
HEICBVWTOMEDRH LI D57, BSEHD
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JERTIE v EZ N L, T/ WAL H IR
R L 22BN B L OEHIZRED SN h o
2o SNHORERIL, VY F <7 BS MiEEHE
[KHK | #5012 817 5 IRFERIE, VY Fo~<7%
S E FREORERICETIEELTCE=2 ) ¥ 7§
HZETCTRIIERIEETH S EE 2 D,

IR DFEBUHE I W Il Fe G- R 2 B W T b & <.
BHNBAERLTEIMELTT A EHEEINT
WA RARSICE AWMETIRY VR YT
mD2 B HB X3 R HEGRO R FEHFTL6% B
L 13% TH Y, P GRED526% & LK
T LTWS, ARFRICBITAY Y XTI~ T%
BB L) v x <7 BS HikEE [KHK] 128
WTH 2 HE3EH® IR FEBIEIE W HEG
WEBLRKEEKTLTED, BEHRE —HTHHRT
Holzo VIFIYITDOIRIZOWVWTIE, RFifRHET
DATEA PGPV A7 2R TIEHT L
AR ENTWA Y, KifZECld2mE & 3 mH
OFHIZBWTI, VY F I TEBMBLO) Y
¥ < 7 BS BEEE [KHK] 32225724 FHEH
BED50% BESINTBY., IR DFEBIRIIZE
BEEZTCOLWEEMEZSH S, T2, EESIZA
T FORFBERHKGEICEID)YF I TOIR
FEHRMAED > TL W EEMHICOWTHRMEL T
WY, ANEERFICBWTHHEATEA, FOTL
F=vo fEers2nEBL3HMETY) Y ®
~ 7 BS B EHE [KHK] THEEICE o 7225 &
N IRIZEH 2 B HBIZOVWTIESHROWM RE L
EZbB. Flz 2 HIBED IR FEBLRE O HEHEEE IS
OWTIE, ABFEICE D) Y F <7 BS MibEHE
[KHK] 128 W T HHE XD\ grade 2 D IR 2%
BDOONTz, VY F U TR EFICY Y F T
~ 7" BS R EHE [KHK] & 2 [0l H DLEO 512 8
WTIR OFBBEIIE T35 —H T, WU LE
ZIRIBEIDZDIEIRBRENT, ZNEDH;
BhS, ) F <7 BS MiEHEKHK] 12 v
¥ U= TSGR & FARIS, WM G E
RBBIER ATV, BRI SR R T A 2
Ty 2 HDBEOHRS- I/ ETHWRETH B L &
Z5bo

AW HHERE ORI HMITEICB T, )Y
FUTTRIEMEY Y F T~ 7 BS MiEETE [KHK]
BHEEOBEBWRFAB LA IV T it#kn 5
ME N7 REBUFEICAELENRDO LW
EERRLZZDBDOTH Y, WA OREEDOFEHIZIX
Fo TV, KETEREINTVWAEY Y F <7
DINA FigFein e LCTIEY Y & ¥~ 7 BS S
[KHK] PIAMZ, VY F 3 <7 BS MilEHEl 7 7 4
W= DIKGEENT WD, TNH2HDINA F ikt
B WT Y, JBFEN-BS [ & Rk 7R
DT LI B X OO ZEREIED 5 b W EEN:
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BHY, ZEINLIRETH D, ZDO0, K5
HREE2F->TU YR T BN EETOY Y F Y
Y7 BSEDMTIREIHFEICERE LR Z TRV E
KERAT A 2 L IZTE LRV EIIAIZEDRA & % 2
%o

AEFZE L . HAAN CD20 Btk B it IE & ¥ %
) SR EICBWTY Y F U TR E ) Y
¥ ¥~ 7 BS AiMiE [KHK] BT, IR O 58
CAEBLRETROON o720 TOMENS, R
FWLREWER TH 5 IR IZOWTIREFRMFEEDE
=H) Y THAWRETH H 2 EARBI N, 5
B VXTI TFTRL, FOMBSIZDOWT
DEMKRICBIT AIHMEERML,. AL L U0LE
PEIZOWTElI L T Z &id, BSOERIZBW
TEETHLEEZ D,

AlEYE)=

i X SIATRE o S AN LY i W /Y O
BoORMEEZIF WD, ZOMETHOHZEZIZHR
FARE PR SUNIAFLE L 2o
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EGFR &I FZEE4IE/ vlBRAm D Al
B3> erlotinib 0)37]%35‘&:0‘53 I
X9 DIFREIEDR A

IN\ERAEZHE T%'?kéﬁ?l BREE®, MasEes Pﬁﬁﬁﬁg
o Eth®, FEILED®, 8 2= M BE KR &S

Isamu Odagiri', Kanako Takagi', Shinsaku Washinosu?, Yukinori Hosoya®, Akihiro Uchiike®
Shinya Tsuboi?, Tatsuya Hayama®, Yasuhiro Gon®, Hiroyuki Hayashi', Susumu Ootsuka®

Effect of Body Surface Area on the Efficacy and Toxicity of Erlotinib
in EGFR Mutation-Positive Non-Small Cell Lung Cancer

Abstract

In this study, we investigated the effects of erlotinib on the median body surface area in two patient groups (small and
large) using a molecular target drug (erlotinib), for which the relationship between efficacy and side effects in relation
to dose is considered weak. The incidence of adverse drug reactions (all grades) was significantly higher in the small
group (96.4% vs. 77.8%, p =0.033). Discontinuation due to adverse drug reactions was significantly higher in the large
group (40.0% vs. 13.8%, p =0.034). Body surface area in the small group was an independent factor in the occurrence of
adverse drug reactions (OR: 6.41, 95% CI: 1.02-124.8, p =0.047). In patients with small body surface area, side effects of
erlotinib may impair treatment adherence and are a major factor in treatment discontinuation.

Key words
molecular-targeted drugs, body surface area, erlotinib, EGFR-TKI, Non-Small Cell Lung Cancer

PR
ARFZETIZH RN 5 205 & BIE O BRI & S5 5 THERYEE (erlotinib) 2 L Cw A BEENZIC, K
KNFOHIAEZ R & U722 B (small #. large #) (20T Z OB OWTHMA L7z, FHR. small BBV CRIER 7
K (4r grade) DA ENZE L (small # vs. large # : 96.4% vs. 77.8%, p=0.033). BIEHIZ X B IESHEICL B> 72 (small
i vs. large B © 40.0% vs. 13.8%, p=0.034) F 7z, RFKIHFE (small #) 2SEIEH I OMY L7 HTTdH > 72 (OR: 641,
%%@1%1%8ﬁﬂmﬂooibemmmﬁﬁE%KBwT%Aﬁ¢§W%ET@ﬁW%Kib%ﬁ%ﬁﬁﬁﬁ&b
. IBEPIEORE RERTH S AR X N7z,

F—O—R STERSE, RFER, —)vuF =7, EGFR-TKI, FE/NaMisA

HCY Y bz i) 220 IRMICRE L. 2 AMIR

[1&E] ORI, MAEHE, REB X CERSE L2 5F
T FIREER RIS A 2 & T PulEE R R 2 SsE

ERE RN T2 AR T O Y v F o — BHERE T20FENIETH L, ST erlotinib (&, AF
(Epidermal growth factor receptor-Tyrosine kinase BIWNDOH A FF 4 >~ (National Comprehensive
inhibiter: EGFR-TKI) (&, EGFR Fu ¥ v ¥+ —¥® Cancer Network (NCCN) Guidelines Version 6. 2021

(524 : 2021 4E10 A5 H 28 0 20224E1 19 H)
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School of Medicine
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Non-Small Cell Lung Cancer) (28T, EGFR #{nT
2B M O FMAKE T 721X 5 IE/NHBE I A3 A > —
Kl e LTHOWONBHEHITH S,

— MR BB R DTS A S, WEHIE <,
HBHEIHRERGENTH Y. HE-ROSHE. HE-
VAR O BRI T 5 Z LR SN TS, £
D72OHERZBICBW T, wAHE (Maximum
tolerated dose: MTD) (2 & ) e KFI ARG HN D & &
Z B, MTD 23D W CTHESER: 5- & (Recommended
Dose: RD) S EEN S, TOLHILHEENL. B
M PEDTAY A SR F T RE (Body surface area: BSA)
RAREIZEDOV TPV EBEI M TDILTW S,
—Ji AERE TR, HE-ROCHAR LTl D
el E B L v, EYghres: 38
77 % (Pharmacokinetics/Pharmacodynamics: PK/PD)
HERDHE RIS X RD AREEN DY,

Erlotinib 12 B W T, BSA & K/NMIERERRIE
Bh b2 0 OWE>Y 233 % —J7 T, BSA D/h
SWVWHEFIZB W TR EA I (progression-free
survival: PFS) OERIZHS- L7z & OMEDH 1 .
EHERD RT3 % BSA OREIE—E D RLRIE S
NTwi\v, T2, BERIIHN T 5 BSA OB
ft2 > EGFR-TKI |2 35\ TEEH AR & 5 o7,
erlotinib {2351} % BSA ORIWERIIX§ 2 58I MGT
ENTBLTHLENIR > TRV,

Z 2 CTARMIZETld. EGER & fn -2 2Bk o Fiir
ABEF 2RI S ABE CTH oL
erlotinib {2 BV TRIVEH B X OEHFRN RT3 5 4K
FEFEOWEBIZOWTREZ T 72,

[733%]

1. WNREHF

R HE 132008 4E1 H A 52018 4FE6 H o A
Ty HARKRZEZEHESAEREE (DT, 4kE) 12
B Cerlotinib # 3 E & LTHBL-EEZ
XIS, RG22 1T - 720 % B, BSA Ol
(152m?) Z3RE L, hfiX ) /NS WHEZ small
B PIELL L OB % large BE & EF L 720

WAL FEHE X, 18 i UL b EGFR # Az 175 B bk
DFMATE F 72 1 FFEIEHI A A B E & L7z
7 B, erlotinib O &% ] & 1% 150 mg/day & 7% L.
P 5-BtAK: X 0 e L TV BIERNZBRALE L7,

2. J|ERE

DSk FELERB L A B EE HW T,
SGIEF DN — 254 2B 5B, MR 4,
Performance Status (PS). {G# 71 >, L REAH
(k. KSR, FRHBS) ofF . BRHISEH] (i
BE RS MR T EE) OF T OV TR

P IAE L 720

BSA 3 AR G- MmHER O F K - AE 2 H T
DuBois 2 BSA [m’] = (k& [kg])"**x (& & [cm])"™
X0.007184 & b FH L7,

A XY NI (Event-free-survival: EFS) 1.
BGHEH 2 SR BHE, FERELBLIORCEZ S
CAETORM X 25 5-HIE2VHB$ % £ To M
F720dh v b7 H (2018457 H31 H) £ TOMIM
& L7z AR (Overall survival: OS) (&, #5-
I H 2B EH 2135 Y 47 H (20184E7 A
31H) FTOMME Lze B, B/ INIROH
713 New response evaluation criteria in solid tumours
(Revised RECIST guideline (version 1.1)) (232 & §F
fili L. #E4T (Progressive disease: PD) & % S 17z
it B m s L L7z,

&l 7E H o # JE B %€ 13 Common Terminology
Criteria for Adverse Events ver. 4.0 (CTCAE ver. 4.0) |2
PEVEHI L 720 &b, BMEH A 056 H
Mo, G HEREA Y M7 H (2018457 H
31 H) TR L -2 ToORIVER % MM IR
L. kD EEZEEMNZ [iRERAEH]L #oOT
BIgE S NzRIER 2 [ 5RITER ] & e L 72,

3. FHmIER
(EEEHmER)
Small #f & large #E D 2 FERIC BT 5 I EERIEH
DIFEHLE
(BIRHIEHEER)
(1) Small # & large #ED 2 BERIIZ B 1T 2 K Flip HEE
BIVEH O E R
(2) 2 BERNC B B HFERIVER O FE BT
(3) 2 BEMICB1F 5 EFS B X UF0S
(4) 2 BERNC B Bk P
(5) BITEMFBICHE % 5 2 2 TN

4. HStERih

BSA # L ET2 BRI/, 2 BEM O HEIZ B W
Ty WHEBOEIZIE, Shapiro-Wilk ® W B
AT, p DA EKHE0.05 £ DK EWHAIZIER
GiAi & L Welch O CEIE +BEHER ) . /DS W
WA E. JEIEH A & L Mann-Whitney #5E (H7
g (WUAAEERR) ) 2 Wize A7 T —EHolt
BZ1E, Fisher O IEFEMERMRE X 7z, 720 B
BREFITBLOT Y AT 4 v 7 WIRGHIC L HEE
wmFT ATV BWERZEHO ) 27 K125 L.
AT OFEH % + » X (odds ratio: OR) B X 1895%
EREX I (95%CD 12 TR L7z B, LE =M
W21k, BERMNTICBWT P<02 RiiOE K % #
%€ L 720 EFS KO OS 13 log-lank MEIC & 0 L L
720 ETITBITL2HMOILIKIZE W T p<0.05 %

BAREEL L7z,
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Small # Large 2%
(n=28) (n=36) Frvalue
51 [n(%)]
| 6 (21.4) 28 (77.8) <0.001
% 22 (78.6) 8(22.2)
£ [Mean = SD] 69.2+9.0 67.7+9.7 0.525
ECOG PS [n(%)]
0 6 (21.4) 11 (30.6)
1 13 (46.4) 16 (44.4)
2 4 (14.3) 4(11.1) 0.938
3 3(10.7) 3(8.3)
4 2(7.1) 2(5.6)
BESA v [N(%)]
1st 4(14.3) 6 (16.7)
2nd 14 (50.0) 21 (58.3) 0.324
3rd 7 (25.0) 3(8.3)
=4t 3(10.7) 6 (16.7)
52 [n(%)]
e 9(32.1) 10 (27.8) 0.705
RE 7(25.0) 5(13.9) 0.260
WR%S 2(7.1) 3(8.3) 0.860
BERZER [n(%)]
bR 5 0(0.0) 0(0.0) .
mepREETE 9(32.1) 9 (25.0) 0.529

5. (RIEMECE

EN T AR WNG S T R WSV e Y ) A N Y
PEEE 123D SR T AR LSRR R 3 L 4 b
2B 5 KRB Z B RO RBE /B TITo 72
(H AR K 22 R 2558 M S ARG o BE R R IF 7E e A 2 H 4%
K5 RK-170711-12) 6

[#53R]

1. BEER

Erlotinib % 5- /% 64 120 L C. 2 BEMIC BT B

A& B L 72 (81)o Erlotinib 128\ T small #f
284 (16 % (21.4%) . 22 44 (786%)). large #
36 %4 (BME28 %4 (778%). &S % (222%)) TH Y\
small FEIZ B W THBEIZLWDSL D - 72 (p<0.001) o
72, TOMOTFFRNAFICHEEELAIRDONE
o7z,

2. 2HBEICBIFIENERREER

4= grade |2 BT % B 1EH @ % Bl 313 small #
96.4%- large #:77.8% TdH V. small FHETHEIZH
WHERDPRE SNz (p=0.033), F 7z, EEEROH]
VERRHERIZ, ETICBVWTHEAZZIRDO N,
otz (K1),

3. 2EEICHIFIFERERDEEE
2HEMNC B 2 ZMEIEH O HEFE (=grade 2)
WCBWTHEATRD N 72 (2),
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(%)

100

75

50

25

|
Small Large Small Large Small Large Small Large
All Grade Grade 1 Grade 2 Grade 3
1 Small B & Large #ICHITDEIERADRRRLERE
EDLER

4. 2 BEICHTZENERFIRIFHE
MIERIEH O FEBIR I I X OVl mEERIEH 0 %8
BN B W THEARITRD SN o 72 (£3),

5. EFS&&U0S

EFS (& small # vs. large # : 705 H vs. 107 H (HR:
0.76, 95%Cl: 0.44-1.32) TH W FEEITBO LN %
o7z (p=033), OS 1% small # vs. large & : 663 H
vs. 705 H (HR: 0.86, 95%CI: 041-1.81) T 0 A =
RO b h o7z (p=0695) ($3),

6. HIHEH

Ik B ONRE LT, BIER (side effect: SE)
WX AHIEAsmall EICBWTAHEICZ WiER
D315 6 N7z (small # vs. large # : 40.0% vs. 13.8%,
p=0034), F72. ZOMOFIEHBHIIBVTERE
IR NG o7z (H2),



x2 ZEUFADLEER

Small £ (n=28)

Large & (n=36)

<G2 G2 < <G2 G2= P-value
T 25(89.3) 3(10.7) 33(86.8) 3(13.2) 0746
;42 18 (64.3) 10(35.7) 27(75.0) 9(25.0) 0.352
R % 23(82.1) 5(17.9) 31(86.1) 5(13.9) 0931
FRIERR 28 (100.0) 0 (0.0) 36 (100.0) 0 (0.0) 1.000
=) 27 (96.4) 1(3.6) 36 (100.0) 0 (0.0) 0.253
=yl 25(89.3) 3(10.7)  32(84.2) 4(158)  0.960
*Z M th 22 (78.6) 5(21.4) 30(78.9) 8(21.1) 0.801

N (%)

X3 FRERICHT DEWERARRREBS LUOEEDIRNDZE

MFEEERAD SRR

BEERERAOREIRHY  EFS (event-free survival)

OS (overall survival)

Median HR P- Median HR Median HR P- Median HR P-
(day)  (95%Cl) value (day)  (95%CI)  value  (day) (95%Cl)  value  (day)  (95%Cl)  value
o j © 712223 10y 0421 N © 712'-223 gg) 0444 o © 4%-7:3 3 03 - © 401'?16 gq) 0695
Large 75 (0722 27 (0722 107 (0441 705 (@411

(%)
100

75

50

25

Small Large

Small Large

Small Large

PD SE Other

2 HIFEROAR

7. BWEARIRICEE=ZS5Z EFHR
BVERZEBLO ) A7 RAT-E LT R (i), 48
¥ (5 =)Y. PS (2=)Y, T4 ¥ (291ine=s),
HAT (M), ARKMAE (small #) 2B 72, H
BEENICBWT P02 RMOEHZ EEL, O
VAT Ay 7 Ra i EITo 72 T A R
(small #) 2SEIEHBEB O L72HF & o 72
(OR: 6.41,95%CI: 1.02-124.8, p=0.047) (%4).

[Z=]

RIFFEITB T, 5 FEMNIE TDH 5 erlotinib 1L
BSA /NS WEFHITBUT 5 EIVEH B A ET
FICAEREICE L (K1), BIERIC X 291k b #Ets:

MICHERICEWRERPE LN (K2), $7-. %
EERNTIZHB VT H /NS W BSA 25EI1EHI S8 o sk
VLERTTHEILIRENT (FL). 2D,
erlotinib i H B E 12 BT BSA 2%/ E W TlZHEI
TERNC X 0 RS e b Tl ). ARDHE
PR A R T E R VI REEAVRIE S N7z,
REERFOHGEICBT A EREHEICE L T
erlotinib (28T A Jm. WKEBLOHRGAr V2 —
VOEFIIME CHREFFNICHBERZ I L h o7z
(£1)o 51T, MPREICHEL L 2 5 0%
(HIER#), CYP3A4 75&EA] FHEHX. PH&EAFE
#lFHEHD 12BWT D MR CREFFENICEE R 2
Eaho7z (1), 2F 0. small #f i large #EIC L
NHIRIIZ BSA 4720 oG8R % hoTWw5
eI NS, HEEOBEHIZB W T EGFR-TKI
S RARAF I RS B B E Y S h
TWbZ EMD, erlotinib I2B W T HHXFAYICH &
AR EV small FEICBW IR iR CHER L
TWALHRENELD D, FD728, large & L
T small B CERWER IR E WA R 2R L7z L ¥
B35, 2%, erlotinib (2B Tid BSA & EIEH
FEHAIT WA T 2 Rk VR S iz Lol
A5, ARBFZE T erlotinib D MLHEEEIXHIETE T
B5F. BSA LEIEAFEBIE L O#EMAEIIOWT
IR AR TH 5o KRS, BEEFEE B RE AT
DOFERTIZ, 27V T 5V RIZOWT AR, fRE, 7%
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x4 BWEARRICREZSZ DERTFHN
LSRN SEREHBT
BIMERA (+) BIER ()
(n=56) (n=8) P-value OR 95%Cl P-value

TR (%)

Bt 29 (51.8) 5(62.5)

i 27 (48.2) 3(37.5) 0.57
8 (%)

758> 41(73.2) 6 (75.0) 0.92

758 < 15 (26.8) 2 (25.0) :
PS (%)

2> 41(73.2) 5(62.5)

o< 15 (26.8) 3(37.5) 0.53
BIRT A (%)

15t line 10 (17.9) 0(0.0) 0.33

2m line < 46 (82.1) 8 (100) '
?ﬁ%%%ﬁ (%)

EEHY 20 (35.7) 1(12.5)

EELL 36 (64.3) 7(875) 0.19 3.79 0.58-74.8 0.179
RRETE (%) 26 (51.8)

Large . 7(87.5) _

Small 27 (48.2) 1(12.5) 0.06 6.41 1.02-124.8 0.047

9

MR BILIZTTHT T hhozt ENTED
(A Rk A Y Ve NEL Y F B — T o+ —
L (2021 4E7 HSLRETE616 W) £ D). S s OBk
BV A RS 220, MR ONIE. REFH
YINVEOBMGR E RV, BEEE G 7R e R
W) PR ETHDLEEZ D,

AFFEICB T, small HETIEEIEHICX D p
W EBIEBID L W2, EEEkGEE S b
TBYRROEFENREZHETE TR WITHEN
ARE S NIz HEMEOIIEL 25 EFSB L
OS ix. W CHAIMAMICAEE LR ZITRD bk w
H DD, small FEIZB W THEHMET L @ISR I N2
(2£3), Small BEIZ 33T EFS 3 X U 0S 78 45 i 16
mznR L7728 K E LT, large #E 0 KE T EIVERH
W& BHIEDRD 720 (H2), ARRDHEERRD
BEZZII5IENTE S5 small BEIZEIEH I
XD HIkD 72015 R EENM AR T 5 2 LT
E\e TOME, small BETIIA RO B ED
b b 720, small # D EFS B X O OS 2348
T A TH -7z L LT B, 72720, WEIZBIT
L, KB X ORE A7 V2 — VOZEEIXFEFE
FEOEGZRLTBY (£1), small FEIZBNWTDH
—E DIER) THFER 2 AT WD T &L X
Nb, T2, BERICE 2o BIiE k&
SN, EFSBILUOSICBWTHELRAER
ROLholzbEz2 b, —HT, BEEROLKIZ
BT, small BEIZIZLEDN L W E v )RR Z 147
(F1)o BHOBERIZBWT, WX 5 HED
HEWPERINTB Y., FRFETH 5 gefitinib D
I #1385k (IDEAL1, IDEAL2 WjikER) ¥ 7 7 Vv —7F
RN CIE. ZKHESBEL D BEVWEREEEZRLT
W5, F 72, erlotinib 12 & % 45 T AHERERIC B W
Th, BWEICHLESD S Z EARBEnLY,
Small FEIZIZZEN L L FENTW DD, Thb
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Hu Bl

OMEMETETHERTH D, L L, TOFRIC
13 EGFR O M BIZ FERBEOWU AN H 5 2
ENWPLNI T, TOERILHICLIVS
WZEATRENT WS MY KiFFETId, 18l b
@ EGFR #1522 BBt o A BE £ 72 13\ 38 Ik
NI AS A 2B e LTHB Y. SHERIZHE W
T EGFR OB a T EREZAG L Tnb, ZD7
D, BERICBT A EORBEIHRETH 72 L
I Nhsb, 72, Common mutation TH5HILZ
Y19 RLER B X OVL858R M ERAERIZ, wTh
b EGFR-TKI IZRWEZHEZ /R 2 & bbb T
%o RWFFETIE. HTHNBIENZED 720 EGFR ®
EERLEIE T A RO & TOEFICB W TIEH
HETE TRV, 512, MM AIZBWT
& TKI LD ZJGRHEDIRM AT 0S 1T K & e
5.2 B REMEASEERIC TR ENTBE D 9, BB
TRFUIZE D ZOXIZBWTIZEEIZH L 5 LE)NS
H5bo
RKIFFEICBWTHRIBH TIZdH 525, BSA /M &
WEFIZBWTHRIEH RIS WEHT Z R L. &
W IEDORDZVERTH 720 F D720 R
Bk b2 WERELD D . AKOBHR R
ZEROSNTES BLUOSICEDHERE 2722k
MHELE S N7z HER. T EEMGSE T BRI HT
HAE R, HE-SOolifRsed Ld HE-
FUEMAR EMHE L 2 wvwE S5 720, BSA RIKE
DWW ERES TOIT, 2R LT —
e LzFEHETO®RGRETE o TWwh, L
L. AFRICBWTEBEEE e LBEEHET
13 BSA O/N S WEFIZBIT 2 a5 O eSS
RIS, BITERIC X 2EBRIS L v e v kR
720 LA BAHIYEPUATASEIC B VT BSA R
e HECEAE SN 8L, FECERI N
G EOFHBANTL 2O 5-8EI2HEMT 5 [Dose



Banding| ¥ VI &R ELOOH B, HTHE
FFEIZBWTY, &fFLE L L-BEHETIE
%<, HoMUHBSAILIE LT LI Z -
B G ka2 AT O LEM S H L EEZONDL, £
72y BEHICBWT, BSA O/NEWHEE TIZHER
HWEIZE Y EFRLSAEEEx T P —LT52 L
T, PRSHEE L2 0#E® 51, BIEHIC X
LY B 2 T ENUL EEARICRVE
BEHEZDLIEDNTELEEZONS, RYOREIE
A~ AT A MIFEICED S FTRETIED 5 D5
FEIZBSA /NS WEFHITB W T, HB#EPIRICE
K3 2EITEHOEEILZ /RIS 2 2 & THERD
ROBEZIVZITLIENTELEEZONS,

AIFFE T erlotinib O M EEZHE L TE S
9. BSA L RITEHZEIE, EFS, BXU0S & DR
B OWTRITR W R#ERTH S, 720 BSA
H72 ) OFGEICH L TRMNIIA R VIR TR
HHN, HLEFTHMTH VMO ER T L &
N TERW/2O RDIFTHAET 2 LD 5. Hl
VEROESEFEHIEICBE LT, ek Fifiisks
F OHEHE RS L D CTCAE ver. 4.0 (2HEWFFAll
L CTw5b%S, grade affli # 17 - 72 A Id K — S C
BOT, BHROEBY FHEALT L —FH L Twiwn
RSB Y,

NS OWHE R BENMEE RS /2, MR E O
WE, FEFH >~ T VOB Z E 2T, BIVEH
AL O — % SO 72 R X RMET 2479 2 L T,
erlotinib (2 BJ L T BSA % # )& L 7> prediction model
FRETEXDEER B,

(FtR&]
ETOEHE, WRT ST % 0
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CHOP+R CXITH7TLESTY I\O)ﬁ:lI
IWREHEIEEDEIEEICSZ DR

NERE", BEEFE—', 5H E' W4
Xk B, hEEX? B OEMES %

Yuki Ozawa'"f, Junichi Kusano', Osamu Yoshida', Ryuse
Yuu Yabuki', Toshihisa Nakashima?®, Chien-Kang Chen®, Seiichi Hayashi'

Impact of Combined Administration of Aprepitant and CHOP=R on
the Severity of Chemotherapy-induced Peripheral Neuropathy

Abstract

Vincristine (VCR) is metabolized by cytochrome P450 (CYP) 3A4 and CYP3Ab5; hence, the combined administration of
VCR and aprepitant (APR), which is a moderate CYP3A4 inhibitor, can cause drug-drug interaction. Although a few
studies have reported that the co-administration of these drugs increases chemotherapy induced peripheral neuropathy
(CIPN) incidence, the severity impact is unknown. Therefore, we retrospectively investigated CIPN (grade=2) incidence
among 153 patients who were administrated with CHOP or R-CHOP and divided them into APR and non-APR groups.
In the APR group, VCR dose per administration and cumulative dose, which are factors that affect the severity of
CIPN, were significantly higher than those in the non-APR group (P=0.03, P=0.02). However, there was no significant
difference between the two groups in the CIPN incidence (P=0.59). Therefore, this study suggests that APR and VCR
interactions do not increase the incidence of grade=2 CIPN.

Key words
chemotherapy induced peripheral neuropathy (CIPN), aprepitant, vincristine, cyclophosphamide, doxorubicin, vincristine
and prednisolone (CHOP), drug-drug interaction

ZERR

Yy 7)) AF 213 CYP3A4 3B L U CYP3AS TR SN 5720, %D CYP3A4 Bﬂ*;ﬁé@aé?’fw:"y v (APR) &
UM EAER 24T 5. SIS OPEHNILFHEH %rﬁmwﬁr@ (CIPN) OFHiHEE LA SE L 2 i shTtn
505, HIEEANOFEIZOWTIRIM S TWwiv, 4, F4 1X CHOP+R A% ﬁéht,u%mw&%ﬁ% 2. grade2 DLk
@ CIPN OFHEH IOV TR TN 21T > 720 APRBECTIEIEAPR B & LB L, CIPN Z EiEfb S €2 T-TH 5
VCR 1 Mi#% 5835 & U VCR B 5-B I EICE - 72 (P=0.03, P=0.02), —J7C. CIPN grade 2 L -0 E &1, 2 B
M CTHELZAIBOON o7 (P=059). M EXD., Thooftfid. CIPN grade 2 ML EOFBE G % BN S8 2 wi]
RelkASRIZ S N7z

F—T—R bR AR REE, 7Ly v, Er 2 ) AF 2, CHOP ¥k, SEMHIHAEM
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&

Ab 2 5 1 35 ZE Tk R A M k2 B 2 (chemotherapy
induced peripheral neuropathy: CIPN) (& 1 45 8 %] -
FEHUREH - AT VIO RREH R E
DOPHSAFIEGIZE VAL LEIEHTH %5, CIPN
WBHAEICE L S THGEREPHELINTE S
TV, ZOMICHET A Db, YRR
7 7 X F (cyclophosphamide: CPA), FF¥ VL ¥ ¥
> (doxorubicin: DXR). ¥ » 7 1) ZF  (vincristine:
VCR)., 7L F=vmr+9 v *¥<7 (CHOP£R)
FEE ) NI 2 EEEGRRTH D, ¥
HTNABAL FREHOY V7)) AF v 2Etizd
CIPN DR & 7 %, VCRIZ X A CIPN &, BEMH
DR - HE) - AR E L 72 L, WYL
WMTH DY, HEEEDSBOABMMNISEZ Y, %
Skt b BRIk T 5 2 £ 2% v, VCRIZ1
W OFe G- & B G- A5, RIS O FERE S &
HIBELTHY Y, 1 oS 2mg PLEHRS Sh
TR ETIIERITHREREESE 26, 11
DG ED FEA2mg ICHIREhTw5s?, 2o
X9 BT EH»S CIPN & VCR O HEHHIR o0 &
DEENTWA,

VCR @ F 7 X 3 #% #% 1 cytochrome P450 (CYP)
3A4 L CYP3AS TH B I L HaMEIhTwaY,
£ o T VCR X CYP FHESE L oI X 0 HElt &
EATFHEEN, A Iy *FENHORMN RIS
W CYP FHESIIPEHERE LRSI N TWw b, FE
B2, CYP3A4 BHEHOREN IR THL TV —
WERPTE R, VCR 12X % CIPN NEEE L (T
T ERSEEEHE TN TWS Y, CHOP #5133
FlOMASEHEE L TITEERE) A 712583 h
TWAD, BHEOTL F=vuarz5 HE&kS5§
5% 72O IEFVED LR OB IME N EE 2 b
TBY., EHIKROF80% TIESHT: Hiptsk e 7L F
=va ro2 P CEOEE PR T e 2 L
REINTVWE Y, =2 —uF= VS RENEE
H5HTTVLES b (aprepitant; APR) 132 D2 Hl~
ERET 5 LTRSS TwE Y, #
D7z, BEMWE 2 OFLME ORI G DT
EN5HH. APR b S CYP3A4 IEH TH %
720 T — )V RPLEL R L AR VCR &AL
TR %A T 5 ietkEdd 5. APR & VCR O E A
BT 5 E 0 Tld, R-CHOP. R-CHOP-like
Chemotherapy {2 ®} 3~ % APR @ f Fi %%, early-onset
VCR-induced peripheral neuropathy @ V) & 7 X C
BHHT LY VR # & b #3123 LT APR %
PEH$ % 2 & TCIPN O3B EAT 5 2 &A%
HENTHN P, VCR IZHF 5 APR O 11d CIPN
NERE A QI TR AVRIE I N T WS, LA L

[
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BHH. TS O CIPN OFBIER Ol 1% 72
SN TV B A, CIPN O R 2 HAEEN DRI D
WTIEHLNIZEN TV,

Common Terminology Criteria for Adverse Events
(CTCAE) T CIPN grade 2 DL b & 1%, H ¥ ANGE)
VEZHIBR A 8 2 IREETH 1) . HEJEFE D FE W CIPN (X
BEOEIEOY (quality of life: QOL) ZKT X1 5%
HetEdd %, Lo THEHED QOL &R L. CHOP
PN T B ool 2 il A &2 M9 % 9 2T APR
& VCR DM HEAEH & CIPN @ FEHE fE & @ B4R % B
OMCTAHIEFHELEZ ONL, 4l K41k
CHOP=+R #:12xF9 % APR OBt i A5, CIPN grade
2V L ORBHE L R THIRET 5720, B
PUBIZEIE 2 Filta L 72D THE§ %,

Al

1. W&

2014 41 H1 H~2021 410 H 31 H O 12, ff
ZENRE R 27 W@ 9 Ji B 12 T CHOP =R #1: A3 it
fianfzBgZenge Lz, BAVEEIL. HBONTE
T3 LT T o 72 B BRMER & ) K
REAIREBE A0 2 AL ST W7z B, 8
FH KRR AR E 2 A U AR O B B F & BFH] -
F X UREH - A TIVAT A RRBH O
HED S - 72 . HHRGH#IC CIPN DAL O HiY
TR E I 2 3EHANE M S - B, N
W FEF% I R PR B AR AR AR 7 L O IR B DR
BCOHERBI LY LORORAR D72 BE, 7
V= VSRYUE AR A kR G- S T
72/, CIPN grade 2 DL EOIRFET APR A%EII S
2B, T OBWETE o2 BHEE Lz,
CHOP #¢ # 1& #% 5-1 H H 12 CPA 750 mg/m*. DXR
50 mg/m*, VCR 14 mg/m® (&% K% 5 &2 mg/body) .
¥5.1~5 HHIZ 7L F=v' 1 ~ 100 mg/body % $%5-
THEHETH Y, RCHOP P51 HH I
¥ < 7375 mg/m’. 2 H HIZ CPA 750 mg/m® DXR
50 mg/m”. VCR 1.4 mg/m® (& K $% 5- & 2 mg/body) .
52~6 HHIZZ L F=v 1 >~ 100 mg/body %5
THIERTD Do BRIVEREIZEE U T 2 KRR
X9 B AN, AT THIARRE SN - AR
BEEICHEIEDH DL T LAY - I aHN) v - X
aNG IV - T7INYFFY v, CIPN IS LTl
AT 52 0REVFLRINTVWE T2 F 7
g LY,

2. HEIEE

(1) &RIER

Edm, PER, AR B > O PR
Mo B, B Y8 EORE BREROA M, G



HEBALGEHT O AL FRAAE (T AR F VRT3
N v A7 = F—¥ (aspartate aminotransferase:
AST), 79=r73 /7 b7 A7 xF—+ (alanine
aminotransferase: ALT), 7V A VKA T 75 —¥
(alkaline phosphatase: ALP). # Y 1) V€ ¥ (total
bilirubin: T-Bil)). L ¥ XA Y&, L I X V{7l
B, MR OAE, CYP HESE - FEEOUH O
i APRIX5-OF M, APR OBMH S N/za— R
. APR OGEM G-, T 72l A Kl o5 &
E LT, VCRIF1 MG & (mg) B X URMKS
# (mg). AREMmMBY 720 01 HFK5E (mg/m?).
CPA. DXR 2B L CIAFKEIR 472D O 1 [l 55
(mg/m®) ZFATEH & L7zo CYP FHESE - FHEsi
F Ay P EEHBIOA XV NP AT ELVOHR
F3C#IZ T, CYP3A4 DFHE - BFEICB D L THH O
9 %5 VCR F 7213 APR OIS B % 5.2 5]
REMEDSH B & L THRTER L SN T 5 3HI2 5 kR
MFEREICRRE L 727 V= VRIIEREZ &, 1
AuxA Ty, r7)AuxA vy, ) MY,
INVFTEL, VTV, AUNRTEE L,
TJrz= M e L7
(2) FHMHIEE

T ZEEFi 7 H 1% CIPN grade 2 ML E o B BLE A &
L7z F7-BIKEHME H (& CIPN o HEAE R O FEH
#le. CIPN &R0 ZE8lE &, CIPN 1243 2 3A] 0
EINEE. CIPN 263 5 AR OBEMEE & Lz,
CIPN @ HJi i 13 CTCAE version 4.0 ¥ 721350 1238
J 5 RKMEEE = 2 —a 85 —0IHH % W CEF
i Eh7-iiFED I b, KDEVEELZ ZDOEEZD
grade & L. &#dd St L7z,

3. HREtERA

JEAPR & APR D2 BERILIRICB W T, =Y
7 — & O X Mann—Whitney U-test, &7 — %
@ ¥ 1Z Fisher's exact test & H W2 720 A B KHE X
P<0.05 & LT, #aH#MNTIZ1E R (The R Foundation
for Statistical Computing, Vienna Austria) ® 27" 5 7 4
ANIL—H—A &% —Tx2—ATH5bEZR version
151 2 W72, EZRIERBLIUORIT V¥ —D

Patients who received study treatment
(n=153)

KR 2 MR L7ofst Yy 7 R TH Y. HIRERKEAT
JBS Wi EEEY VY — MO R — L R— VTt
BT S TWw5b,

4. (RIEHVECE

ENT S ARSI S I Rl WY VRS0 AN AP 1
PRS2l LCHERL. Mo MBZRA & DK
AR TN L 72 R T R2-4590 7)o

e

1. BEER

A REH153 /D) B, 45 4% L. ik
JEAT X R F 12108 44 & 72 o 72 (Fig. 1)o MRHT RS 52 5
HORBHIE % Table 1 1I2/R T FEAPR HEIZ91 %
(84.3%). APR ¥ 1%17 4 (157%) Td - 72o APR
IERETHG-1 HH 125 mg. #%5-2~3 HH 80 mg
EHRE5ENTEBY, APROBIBEE N2 —2KD
rufitiik2 23— A H (#iPH : 1-5). APR O A 5Hx S
[ g fitiix 6 0] (#EPH : 2-8) TdH - 720 EHGIE
FEAPR BEIZ B W THYfEAI72 5% (P © 35-88).
APR HECHIYLE Y68 % (HEPH : 35-85) & IF APR #f
THEICE»-> 72 (P=004), 72 VCR 1 N#5&
(&I APR BEIC B W CHIYLfE 1.7 mg (FEPH : 0.8-2).
APR #f T o fi20 mg (HiPH : 1.4-2) & APR BRI
THEIZE L (P=003). VCR 2HE#HGEIZBWT
b JE APR BT I 11.2 me (#iPH : 3.2-16). APR
FECrH UL 14.6 mg (#iPH : 65-16) & APR #ECH
WCED o7z (P=002), X 5I2DXR 1 H#HES&H I
APR B TH YL 39.5 mg/m® (#PH : 25-51). APR %
THIYLE 45 mg/m® (#iPH : 32.5-50) & APR BECHE
WZED o 72 (P=003)0 AR RIZBWT, Hi#
BIMAFRIC VCR Ok T 72 i3k 2sir bz g
0HTHo7e TOMDBEEERIZOVWTIIHES
AXERD LT, CYP FHESE - FFEE 2 fkde L Cff
AL TR EEIWEEL BIZ0HTH -2,

45 excluded

26: < 3 total of regimen administrations

6: prescription of peripheral neuropathy medicine before CHOP = R

3: prior administration of platinum, taxane or vinca alkaloid

> 3: addition of peripheral neuropathy medicine except the purpose of CIPN
2: symptoms of numness before CHOP = R

1: continuous administration of azole during CHOP £ R

1: addition of APR when CIPN 2= grade 2

3: lost to follow-up

Y

Eligible patients
(n=108)

Fig. T CONSORT flow diagram.
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2. CIPN EEERIDHIRES # 1X, grade 0244 (11.8%). grade 1 8 % (47.1%).

HE B Il O CIPN ZE Bl & % Table 2 12/ 3. JF grade26 % (35.3%). grade31% (59%) TH Y 2%
APR #1%, grade 0 21 % (23.1%). grade 1 39 % MTHEEZEIZRO SN o72 (P=022),
(42.8%). grade 2314 (34.1%). grade30 4. APR CIPN grade 2 VL Lo 58 E 41k, JE APR 31 %4

20

Table 1 Patient characteristics

Non-APR group APR group P
n=91) n=17)

Age 72 (35-88) 68 (35-85) 0.04
Gender (male/ Female) 48743 8/9 0.79b
Body surface area (m?) 1.59(1.37-1.93) 1.64(1.10—1.99) 0.20°
Histological classification 047

Diffuse large B-cell lymphoma 51 11

Follicular lymphoma 22 5

Others 18 1
Stage (1 /I1/1I/1V) 13/13/18/47 1/2/2/12 0.64"
B symptoms (yes/no) 10/81 5/12 0.06"
Regimen (R-CHOP / CHOP) 81/10 17/0 036"
Numberof regimen cycles 6 (4—8) 8 (4-8) 0.13%
Numberof cycle APR started - 2 (1-5)
Numberof total APR administrations - 6 (2—8)
Dose per administration of cytotoxic agent

CPA (mg/m?) 600 (360—765) 675 (487.5-750) 0.06®

DXR (mg/m?) 39.5(25-51) 45(32.5-50) 0.03®

VCR (mg/m?) 1.10(0.70—1.40) 1.16 (0.35-1.40) 0.27%

VCR (mg) 1.7 (0.8-2) 2.0 (1.4-2) 0.039
VCR cumulative dose (mg) 112(3.2-16) 14.6 (6.5-16) 0.029
Diabetes mellitus (yes/ no) 11/80 5712 0459
AST (U/L) 19(8-253) 21(14-950) 0.819
ALT (U/L) 15(5—-138) 21 (4-1244) 0.06
ALP (U/L) 225(61-2321) 292 (134-1025) 0.079
T-Bil (mg/dL) 0.6(02-1.7) 0.6 (0.4-6.5) 0279

Noted by median (minimum-maximum). ® Mann-Whitney U-test, ® Fisher's exact test

Table 2 Comparison of CIPN incidence between APR and non-APR group

Non-APR group APR group P

(n=91) n=17)

Grade 0229
Grade 0 (%) 21(23.1) 2(11.8)
Grade 1 (%) 39(42.8) 8 (47.1)
Grade 2 (%) 31(34.1) 6(35.3)
Grade 3 (%) 0(0) 1(5.9)

All grade CIPN (= Grade 1) 70(76.9) 15(88.2) 0529

3 Fisher's exact test
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Fig. 2 Comparison of CIPN incidence between
APR and non-APR group.
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Fig. 3 Comparison of additional medicine for CIPN
between APR and non-APR group.

(34.1%). APR#E7 44 (411%) THEXAIIFEO LN
otz (P=059) (Fig 2).

3. CIPN 2{xDFIRES

CIPN 23383 L 7= 13 3E APR BEC70 % (76.9%)
APRBETI15 4 (882%) L2 BEMI CTHEAIZAD S
Nixdroz (P=052) (Table2)o

4. CIPN [Cx9 2ERIDEMEIS

CIPN IZ x4 % 3 # o B mix, Ik APR #2444
(264%). APR#E7 % (412%) THEZIIRD LN
Zirolz (P=025) (Fig.3). 72 CIPN (263 % 4438
AloBIE,. JEAPREET, A a/NF 3V HH14 1.
FLAHNY) YEASM, Faa kT v HA R
2HIL OB 4. APRBETIZ, Aa/NF I VH
Flafh, 7LHoN) YHAN, FTauadbkF L H
A1 2K EOBEHI B TH W AEAITEDO SN
otz (P=033) (Fig 3)o

ZR

ARFZETld APR & VCR M HAEH 2 X % CIPN
DEIEENOREEMET 5720, FFEAPRE &
APR #2813 % CIPN grade 2 DL E O FsHE S % b
LR R, FEREIED LN o7,

AKFFETIE, BETRICBWT, JEAPREET

DXR 1 [al#% 5% (mg/m®) DEEIA %L, T4EH
PHEICEP-720 2O—RE LT, EHOEWE
FHiL, FEROBRVEFEICEX it 0BG KRN &
BTPHEENL 7209, BIfEMBROY) X7 %2 B L
B EOWEITONIZEEN LN EBEZON
bo —HT, FFORKVEEICBWTIZ, HEIE
LDYVAZ 7705 —="Thsb LI, HiAs
AFIOT G ENEZ . TORFEEL LTAPRD
BIMEAEREL kol EZ b A, ik VCR
12X % CIPN @ B# 2o Tld, 4E#AY CIPN & B
HOFVRT-L LTRSS N0 722 L s
ERTHBYOAD . NS EHMEIC > TV,
¥ 72 APR# 2B W T VCR 1 M #% 5-& (mg). VCR
PG E (mg) WAEIZE L, ZNHIECIPN %
FREAL S EAEF L LTHESR TV A>3
APR #ECld CIPN O FHFEED L 2 ) R T WEMAT
ﬁ)of:}:%/’i’_ %ﬂ%o

F 72 ARS8 Tl grade 2 UL E o CIPN o583 E1 &
ERIC, CIPN 2o BE G b WMk Ta Bk A
ZRO SN h o720 — T, Edwards 5 1 VCR
%G UL 2E R~ APR §f ] T CIPN O 58 B A%
PRI EAMELTBYY, KFORIKET
i H O & RAZATHIZEE —F L 2ve TOENR
LT, NRBEAOANHEENEZ 5N b, VCR IX
CYP3A4, CYP3A5 2 & o TEISH# %2 21T 5 75,
CYP3AS S Z V)T 5V ADTDB%ICHE G LTw5hE
W A D BV, CYP3AS 121 EETF 5 R ASHEAE
L CYP3A5 itk % 3 72 % \» CYP3A5*3/*3 2 5§ 5
HEE, 7Y TAT32~54%, AAT82~86%. H
ANTI5% & ENTWBP, KON 5 1d
FTRTCT7TIYVTATHSHDIZx L. Edwards H O fig
st 5 E1395.6% DN TH 5 728 VCR OIS
53 % CYP3AA ~NDHF G- DK E & o 72f5 R
APR & VCR OM B 24 U3 %o 20 fetk
WEZOND, FLHARANIBWTIE, Okada 5 2%
VCRIZE % CIPN DY A7 HFAZDWTHIE L Tw
59, ZOHETIL, APR OG- BHEHAS1 2 —
ZHTHY, 21 a—ZAHo CIPN EHE G2
WCEHIi 2 17w, U AZKF & LCTTIVCR 1 m#t5
EHA19mg ML E| BXOTAPR OB | 2 i LT
Wb, AMEDOMPEEZSLTZDE, APR O
VCRIZEL L CIPNDOY AZHTTlddb b0 Lk
WS, CIPN % B AL &8 5 R Tld 2 Wil g 2s
RBEND, ZOEIZOVTHLNMILTWVL Z &
A5 HROPETHLLEZ NS,

AKIFFEII VL OPRA DD 5. —D HITX
LBABOD % SHHEHEIT I L 5 2 T 51
BEMEA S B D HE LT, ABFZEIE M 0w
T V. CIPN OFHili#E. CIPN (233 % FEALEMO
FAIVITRERYPEL TV LHREND 5.
BRI TH B Z 12X Y CIPN O EhiE
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2B 1F A CIPN grade 2 DL E o 3B E 41X, APR
#., EAPRHM CHEREZIRO LN o 72,
CORERE X D, CHOP=R # -~ ® APR O fif i 1&
CIPN grade 2 DL - ZBIEI G %2 B4 S 2 2 Wil pgk
MRS N7z, —FH Ty RWZEITHEIR TORL N
LBREBTORTH L0, 48, L 0K
LTV 72012id, ERETEIF- L9 R N %
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MFOLFOX6 2S5 ICKA DO EELFES
f&ExlcUfc DPD Rig IEO)1 5l

A — ", At
H#0O0 ,L.\%? AHHE2,

Taichi Abe' ’, Tatsuya Sumiya', Tetsuya Hayashi'
Emiko lguchi', Mitsuyoshi Ota®, Katsuhiko Inomata’

A Case of Dihydropyrimidine Dehydrogenase Deficiency in a Patient
Who Suffered from Severe mFOLFOX6-related Adverse Events

Abstract

A 65-year-old man was diagnosed with stage IV sigmoid colon cancer. After surgery, we administered the mFOLFOX6
regimen, which consisted of folinic acid, 5-fluorouracil (5-FU), and oxaliplatin. On the 12th day of the first round of
therapy, the patient experienced grade 3 diarrhea, grade 4 neutropenia, and grade 3 thrombocytopenia. Blood tests
confirmed that his uracil concentration was significantly higher than normal and that his dihydrouracil/uracil ratio
was significantly lower than normal. These results suggested that his severe myelosuppression was caused by a lack of
dihydropyrimidine dehydrogenase (DPD), an essential enzyme in the 5-FU metabolic pathway. While DPD deficiency is
extremely rare, clinicians should consider it as a possible cause of severe adverse events in patients receiving 5-FU.

Key words
Dihydropyrimidine dehydrogenase deficiency, Adverse events, 5-Fluorouracil, mFOLFOX6, Colon cancer

LA=FIIEN

65 B, StagelV O SIRFEIFRE & B Sz TR, LARFYF—b, 57042750 (5FU), +FFVTFS5F0D
mFOLFOX6 ##¢5- U720 $5-Biufih 512 HHIZ, grade 3 O T, grade 4 OUFRERIRA . grade 3 DIM/IMIIRAAIFI L 720 i
WHRATIE, YTV NVEBESBRELIDZELIEHETHY, D Py, w3 VENEELDDEL METH -7
ZOZEH,S, EREREHIIHENIL. 5FURBHRBOEEETHL YL Fu) IV 7 Fasr+—+ (DPD) OKIEHEN
TH2 I LATRIEE NIz DPD KIEIZMD THiZZA5, 5FU £ 5-BHEOEE LA ERFRORKNE L TEET LLENH 5,

F—O—R JeFruty IV UBKREBEREE AHEFLR, 570 a7 0, mFOLFOX6, K

WHTLHMEFETH S, DPD 2 KT 5 BE (1

= 5FU 535 &, EEAHERRORBAWE
X*NTwbY, mFOLFOX6 (+ ¥4 755, L

TNFTEY) IV YRRABAKTHS 7 VA0 K&k 1)+ — b, 5FU) &5*%@ DPD &7 1&
v 7 ¥V (5FU) &, {HALEHE OWBEICH S, HRYFE VI RFHT— &Ef%%‘&mﬁék
KGR DAL IFREII R LR WHEAITH 5, 5FU M2 5o DPD KIH T AR MLHAZER (PBMC) @
X, Ye o ¥ IV UBkERE (DPD) 2 X DPDiEMR RO Y v Fuaw 5 v (DHU)/Y 5
DB SN b, DPDiE. 5FU DAL #H @ 80-90% 12 VO REHCTBE - & Z2 LT3, K

(524 - 2021 4E7 H7 H 2B : 20224E2 A6 H)

1 REERT LA 7 & AR TR BE A Pharmaceutical Department, Yokohama City Minato Red Cross Hospital
2 BRET LA &R Tk Ry Department of Colorectal Surgery, Yokohama City Minato Red Cross Hospital
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JEBIIE. PBMC O DPD{EEZME T 5 2 A TE
%o 725 mFOLFOX6 % 5-# W FBl L 7- EiE
BAEERG L MO URE L DHUU ICK - T
DPD K38 % #5 L 720

AER

65 i

FR AR, .
FIEHE © Bt L
WEAERE © HFiCdiE R L
T VIVE R R L

S

IRTRIE

20XX 43 H A G, O ERAIRDEIH L. 5 I
e &R 2 R 2 CUBE oIk EZZ L, 2
¥ 2 — % — Wi (computed tomography: CT)
MANZ BT SR A2 2 38D, IR IC R
EEOF R ERD RIEHEIC X 2 IEHZED R
Ty RGNS % 1T L. WAL E ©
0. SRS R T3N2Mla cStagelVa D W & 7% -
720 6 HICHEMESE T S W s b0 B Ay & D3 3635 4iv %
1o 720 YIBRIRZ O PR A4S R X RAS BIn T4
# & BRAFV6OOE EIn FARIZBEETH 720 TH
WHLGERIR R — b 2 5% L. mFOLFOX6 (4 %4 1)

79 F 8 mg/m* L AR F— 200 mgm’. 5FU
(Bl IR #5400 mg/m®s 5-FU (F5ft 6 Ik P9 $%
5.) 2400 mg/m®) % A}k TH G- L 720 mFOLFOX6 i
B8 HHDAVERZZEICB VT, 2 HHD S BERAIR
(grade 1), 2HHE3HHIZ37-38C D5, 4 HH
7B AR (grade 2). T (grade 2). [IPERG R
% (grade 1) OFZ ZHERE L 720 10 H H DAV RB %2

TIXEFHBEIE O T & TH (grade 3) #5388, EHhl
PO ABRZERIO SN, L L, YRIEHEZ R A

Table 1 Laboratory dataonday 12

Blood gas analysis

pH 7.255
pCO; (mmHg) 15.0
pO2(mmHg) 124.0
HCO5 (mmol/L) 6.4
ABE (mmol/L) -19.4
Na (mmol/L) 139
K (mmol/L) 6.4
Cl (mmol/L) 117
Glu (mg/dL) 813
Lac (mmol/L) 2.50

pH: power of hydrogen, pCO.: carbon dioxide
partial pressure, pO.: oxygen partial pressure,
HCO;: hydrogen carbonate, ABE: actual base
excess, Na: sodium, K: potassium, Cl: chloride,
Glu: glucose, Lac: lactate
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Fig. 1
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Clinical course after administration of mMFOLFOX6 G-CSF: granulocyte-colony

stimulating factor, CFPM: cefepim, PIPC/TAZ: piperacillin/tazobactam, MEPM:

meropenem, MCFG: micafungin
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Table 2 Laboratory data

Before chemotherapy Dz
WBC (/uL) 8,500 400
Neutrophil (/uL) 4,837 162
Hb (g/dL) 12.3 144
Plt (x10%/ulL) 16.4 23
Cr (mg/dL) 0.86 2.26
t-Bil (mg/dL) 0.8 0.5
AST (U/L) 51 16
ALT (U/L) 51 20
eGFR (mL/min/1.73m?) 69 24
Na (mmol/L) 140 138
K (mmol/L) 4 6.4

WBC: white blood cell, Hb: hemoglobin, PIlt: platelet, Cr: creatinine,
t-Bil: total bilirubin, AST: aspartate aminotransferase, ALT: alanine
aminotransferase, eGFR: estimated glomerular filtration rate

PEINWEL o7z, Tk, MERE (grade 2).
12 H IS ikBEE (grade 2) # B L7720, #
PHNREZH LR ol BBYRB LR BK
(grade3). 7 ¥ F—3 A (grade3) (Table1). &IifE
(grade3) Z5H L CTniz7zd, BEaABE o7z,

12 BE AR

T (grade 3). &f H ER R A (grade 4). ML /MK
WV (grade 3) (Fig 1, Table 2). & 4 U 7 A4 [ JE
(grade 3). IMLAE835 mg/dL & & M AE (grade 3). H
WiZEIE 322 mOsm/L. JRH 7 b R+, Ifip 7 >~
E =753 ug/dL. HikkEE (Japan Coma Scale (JCS)
I-2. Glasgow Coma Scale (GCS) E4VAM6. # ¥ e 4=
(grade2) TH - 72,

ABri&iEiE

mFOLFOX6 #¢5-12 H H 12, &FH Bk ¥160/ul & 2
IR L2720 7 4 V5 AF LT5ug DRETFH%
Ho F 720/ MR 2.3X10" Ul & 7 o 7272 /ML 10
AL OB, A CTHAB L OEMED -4~ A
) v OFEEG LEA G L7z, 13 HH, S
PEIF R ERIRAREICRT LT 7 2 ¥ A 2g/HZBHIA L
720 14 HH. MERKFICTT I 2BMEARZ BB
L. BERWEIYEZ ZR Lt 7282 ERT VY
SNy F K135 g/ ANEE Lz, 15 HH, I
B 233 mg/dL ~MEK T3 4 %5, JCS 11-10. GCS E4V2M2
CRERREEIR Y L e o T B ASL I R
W (magnetic resonance imaging: MRI) ¥ 48 C 1% B4
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BRI RED % 22 o 720 ML/ A 5%\ 72 72 3D A
Mt ZE/TE o705 BiEEEZEBLERS
YIS TN F N AONRFL2g/HANEH L
720 I8 HH. MEHFIZTIVANTTY T L%
WL nNva~<wAf vy r15gHZBIML7Z. ABEl#
Wit BEDDBILT 2 U ERIRA & /G
mFOLFOX6 FHAATE H4° 5 O T3, LIk e, ik
27 & 5 DPD RIBHE % %EVy. D P D RIFHE DR
REATR ) DDA LM L7z, 25 HH. MLl
BICTHEHEZRIBL, 3477 F2100mg/H %
BL7:. 26 HH. BEREORE 21T, DPD Ki8
SEDRAT D 72 O\ M &2 /A L7z 29 HH, ffEk
¥26/ul, M/IMREL0.3X10" ul. & A % Fife L 720 30
HH., BEZ3RMEEY 3 v 212X EkE 20,
AKIRL 720 26 H HICPRAE L 2z ek o U, DHU.
5FU., Yk Fa7i+ay s (SFDHU) DItk
J& 1%, U: 343 ng/mL. DHU: 256 ng/mL. DHU/U: 0.7,
5-FU: M BR A LT . SFDHU: MU BR R LU Td - 720

R

4318l mFOLFOX6 O 9] [l $% 5-1% 12 35 BH 7 - v Bk 9k
AR HALEHER, ERkbEELA 2 L/
SERB) % #RER L 720 AHEBIE mFOLFOX6 $% 5- 14 5. 14
WCHEELZAERRZREB L., MERAETUIRED
343 ng/mL & FWIZHEAMETH V. F 72 DHU/U £30.7
L2 & XY DPD RIBFEIC & A 5FU OEE LA
ERGOFHAIRE SN2,

TJhFu ¥y I Y REANL. HLERE. FF
WK DAL F BB W TEELERTH 5,
DPD 1%, 5-FU O3 0 80-90% 2 B 5-¢ % Ht ki



#TH b, DPDIKIETEREDOEAH1E35%. 9 b
EARIRIZ01% & SN TWw 59, Tuchman 5 I3,
DPD RIFEHIZ5FU 24535 &, EELAFES
SRBIEM plnli 2| SR TN DS L %
HELTBYY, Lubid. DPD OEERIBHRE T
BREECTHIELBLLAVERELTHE,
TNF B ) 3T REHOF ERLIEBUIN]
&, DPD {1 23K W 3 T3 100 H. DPD {6423
EH 72 BB TIX191 H & DPD iMoo wBE T
EHBRBEL) SRICAEEREGI B, AEF
LOFBMEIC A ERES WY, Lo L. DPD
KIBDO B % BH TIEAFERL OB Z B 72 WiER]
ﬁ%ﬁ“&)% 4,9—11)O

AIEGNE, A2 & IR Je, T, Bkl
EEFEH L. FWHRIFhERRAD & M NRR A 258
WL 72o —75 T, mFOLFOX6 i3 sLV5FU2 (5-FU, L
AARY F— 1) &~ Grade 3 DL EOWFAERE A A3
50.0% & 9.1% IHERBEE 26 2%9.7% & 0% T HIA
161% £ 0% TH Y. 5-FUICEHFHY TI5F DA
M XY BREOFEHFLOEBENEE LY, L
Mo T, EIETEIMEL 2 ERHLIIS5FU 2T
B AFH) TS5 F L AEEHEPIEHLT
WHZEbEZONA,

kR O SVENAE 1. BRI B NAE . A
F b U A E BN E, 57 v ' = 7 I Y
FE WOMAEPERNAE, SERIPERGE . F—BNIE 22 & A%%
AN, AEFNIHEIMAEE 7 F—3 22 5HL
THN. BRFEY M7 ¥ F— ¥ AR R EE RS
MAERERERE I X 2 BB EO WD D - 7205 =
IMLFE D IENRE - 7o Bk E o E T Sk
Motz i, IS MUY LBEERIEEMETH
0. AKF MUY AMSEIX R o720 BT Y EZTIL
FEPERAE 13, BRRBEIC T L Cw 5 BEIC5FU 2 4%
B L7942 % B3 %55, mFOLFOX6 #5-12 H
Holirh7 v &= 7IERERIEFETH - 720 M/MR
Bhbin L. B Z WfTCE hholzlzd, i
MAEPEINAE 12 & 2 kB I3 M T & v, EAIE
B 1X. FOLFOX #5-%% 27 ¥ F—Y A %15
HREEOREHDH Y W, A%EH Tld mFOLFOX6
BELRHHIZT Y F=Y 228005
{ %o 720 DPD RAEFEFIC X, 5-FU @ ) ol 5-
UL HHR MRIARAS T BH T R O 7w 2R NE %
KT HMED H 0P, AKEHIE mPFOLFOX6 % 5-
B X D BREEE A S B L. B MRIARAS TR
FT A% o722 8 X0, DPD KRIIEIZRE D ke
EhRER T FVEEIC X 5 EakkE g, B MRI
BAECTRETRIZ P o722 L IV HENEELD
N7ze PLE X0 ARSI 0%k EE % (X DPD K RIE 12
P9 ZERNEE.  F 7213 E PENE & E 2 S b,
DPD KABAE DB - #51id. PBMC FHo> DPD %%
W= IR @ DHU/U [ % i 7= hsdy 5 5201,

PBMC o DPD i&PE1%. & DPD i & MBI 5 %
WG d 'Y, DPD K IBAE D % W - 4 51\ PBMC
ODPDIEHEOMMENH N L, €2 THKA 1L,
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