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Tsuneo Kuwamura', Saori Kamitsu, Yuto Ogasa, Fumihiro £

Survey of Cyclophosphamide-Induced Nasal Irritation in
Breast Cancer Chemotherapy

Abstract

Nasal irritation is a rare adverse event associated with cyclophosphamide. The sensations are similar to that felt upon
horseradish ingestion. Little is known about the frequency or mitigation of these symptoms. In this retrospective
study, conducted at our institution from January 2017 to October 2019, we investigated the occurrence of nasal
irritation symptoms associated with cyclophosphamide administered for breast cancer treatment. Patients who were
treated with cyclophosphamide were included in the study. Of 133 patients treated with cyclophosphamide, 9 (6.8%)
had symptoms of nasal irritation and 5 (3.8%) had multiple occurrences of symptoms. To reduce the nasal irritation
symptoms, the duration of cyclophosphamide administration was extended from 30 minutes to 60 minutes in five of the
nine patients. As a result, all five patients experienced a reduction in the symptoms. The remaining four patients had
minimal symptoms and did not agree to the change in administration duration. Slowing the rate of cyclophosphamide
administration was suggested to be effective in reducing the nasal irritation symptoms in patients with breast cancer.
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Cyclophosphamide, adverse events, nasal irritation, cancer chemotherapy, breast cancer
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D05 SIS RREIROREEE, X 5 TIER 2 BIR T
BHEICOVTHEENEDDIIROATWSY,
ZFZ T, IEHEENoY 7uR A7 7 I 512X
% GBI o SEHRI & # B ICFAAE B X OVREM
L. HH R EOM R 255 2 & 2 HlIC
AWFTE % FEht L 720

HE

1 RGEE MLAT B N e R 5 bR RE I A R
JUMIRBEIZ B VT 2017 4F1 H 252019 4E10 H £
TIHIE LB ED Y 70k A7 7 I Fi5%%
BB TG E L,

2. WA FGY: ENRBIOBEEED S ER. TER.
& 3% THi A, performance status (PS). I IR 9%
(stage). FERL I XY, YZ7HBEKAT73IFD
B GREIZOWTHRTBIHAE L 72,

3. Yo ukRAT7 7 IR EZFEHED) B,

SBERILDOFIER DO WT, FEREHOF £ 3~
7. G EEEEIZ X DIERBEROAHEIZOWT
BRI L 72,

4. #EN MEIFWAEEEICE L Tidp<005
A EK#E L L, Fisher O IEFEME R E, B L O
Mann-Whitney @ U MR % I\ 720 2B, et
Wrid EZR (ver1.42)? ZfiH L 7=,

5. fWEERIECRE  ARWFZEIX. ANEXHE T HESR
WFZEIC B3 A MR HC DO X UM EE A
DARBAEFTHERM L 72 KAFS 1 688). %7,
TSR D IPUE L - BB oM ARG #HRIE, HRA
EREXbT—% & LTEHL 2,

e

1. BEER
B =
PLivAY

ERIIIRT, AMLFFEEOT 7 0
RAT7 7 I FRE5E2ZIT-EZIIB3ATHY, &

x1 BEE=
&M b EEREE L
n=9 n=124 p-value

i (7R) 50 (42~68) 60 (37~79) 0.070
4Rl (Zi%) 9 (100%) 124 (100%)
{ARERE (M?) 1.48 (1.27~1.85) 1.52 (1.18~2.04) 0.907
ECOG Performance Status 0.680

0 8 (89%) 94 (76%)

1 1 (11%) 30 (24%)
B PRy A 0.477

I 1 (11%) 21 (17%)

I 4 (44%) 59 (48%)

M 4 (44%) 28 (22%)

v 0 (0%) 16 (13%)
{EEEEDRER 0.625

fitral 1 (11%) 34 (27%)

fitTt& 8 (89%) 75 (61%)

T - BRE 0 (0%) 15 (12%)
{EEBEEDL I A 0.150

FEC 8 (89%) 101 (81%)

TC 0 (0%) 18 (15%)

EC 0 (0%) 4 (3.0%)

AC 1 (11%) 1 (1.0%)
Y OOKRAT 7= ROKRS5E (me) 750 (660~900) 750 (500~1050) 0.673
Y OORAT 7 = ROESOE

=3 0 (0%) 8 (6%)

4 9 (100%) 106 (86%)

=5 0 (0%) 10 (8%)

Fiis, FREE. YIORKAT 7= ROKSEDHEIFFHRE (FR/IVE~RKIE).
ECOG, Eastern Cooperative Oncology Group; FEC, 5-FU+Epirubicin+Cyclophosphamide; TC,

Docetaxel+Cyclophosphamide; EC, Epirubicin+Cyclophosphamide; AC, Doxorubicin+Cyclophosphamide
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EHRIEIERD D 259 4 (68%). FERZ LA%124 %4
(932%) TH o720 HBEERPMOFEIRIE, T
DIEFITH S CHEIUFOIRVL & BB L T b LERZ
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PERNI TR & BT RTERETH > 720 FEROH
JAEIZIEIR D ) A350 1. SERZ L2AS60 k. R
BomYLEiZ148 m® & 152m? THh o 720 ALFHE:
ORNE, SERD D D348 44 MTHT1 4 JEIR 72
LS #8754 Mhian34 4. AT - BRI A TH
D, ERL AR EOL YA VIidmiEE s b FEC
WD Lol Y7 OKRAT 7 I RO
B iz v d 750 mg/body TH ). #5-
Mt 4 MDD Zh ol MEEHCBIFS Y70
AA7 73 FiE ABAERI00mL IZA MR L7223
D& HTHEGLTWE, THIZBENTEHESN
TR AEFEDOL DA VIS 725 D TH S, i
FED I THBE R o 7205 Sl Bk S
D OREDIEFHA EIAITH - 72,

2. BEFHORRINR

Yy aRAT7 7 I FICZX B EBERE 5 AERN
2T, IRTOFEFTY 70 r-A 773
DOPGHIZ BERFLATHI L Tnwizo 194 7 VH
\IERD D - 723 % GEBIL, 2,6) 13291 7V HD
FEDFERDHB L TWize 294 7V H BRI H)ID

THERATHE L 726 412DV T, 24 (EBI3, 4) 1
SEIRAS2 BIHBLL, Y D441 BOARTH 72,
B, TRTCOBBERPWIIEFR T 7B R AT 7 3
R4 34 7 V5 ST vz, Sl 8% 4
B2, 9/ TY 7 uk A7 73 Fo¥ks
W[ 2 60 JMCHER L72 & 2 A, 5843 _TTHEIRDS
BIR SNz FRY D4 BIIERDBITH - 72720
KGR DR %2 2T o 72 JERI 135
SHGBALELIERYEH V. 3¥ 4 7V HIZEYS
B8HHETHERYED - 720 FEM2259FTDS
L35 HOMRIERD D . BHUBEIZHBE LT
Whhrolz,

ER

ARWFFE Tk, MM FHREO Y 7 0k R
77 3 RIS . B OBBURN & Zoxt
JBIZOWTHAE L7z, TOME, BEHEOIEHER
136.8% (9/13344) TH Y. ZOIERZERT 51
G REEREL THZEDERTH S I L ARIE
Ehiz,

FA IO TR —FNETHHLY 7 OKRR
773 Fid, ARSI r STV 0BERTH
D, BEEIIER OB ICHET S O TIE W

xK2 VYIUOKRRAT7 = RICKDBERHDFEENT LR SHEIERIC & DIERERZIR

Fin R5E KRSEHE ERLR

REREER

E m) (mg) (min)  YAOI (& BERER FIERRETAROF
1 42 750 30 1,2,3,4 518) 159417V  #5hHS5BHEFTIERSDD
DA LIVE | B5EH 53 BEETERSD
3L UILE  5H0Hh 58 HEX TEIRDD
4HADIVE B0 HTES UERSD . BEDEREL
o 4 70 @ 12,4 b 19AILE  BEETHICERSBD
2HA LIV : 60 HIEETERER
3HA 2V : 60 HE5TEREL
4940)V8 60015 TEIKSD QUaUILEEEREE)
3 43 800 30 2,3 219) 2,301 JILE  \S5ETHIICEIRSDD
151 HIVE 60 BESTRREL
4 65 660 30 3.4 18] 3YAUILE  BELRTHIICIERS D
LYAHIVE | 60 HEETERER
5 59 900 30 2 ahb 24 UILE  BERTREIICERSD D
3,451 0)L8 : 60 DS TEIRIFL
6 68 700 30 1,3 — 1,300V  #EETHIICERSD D
254 L ILELS | 00 HRSEREUT
7 60 750 30 3 — 3TAUILE  BERTHIIERBEIRSGD D
4940V 60 DS ZERLEBT. EIREL
8 50 830 30 3 — 3T I8  &5HITEIRSDD
SHAOIVE | B HESERDEF. EREL
9 42 900 30 3 — 3T UILE  \EHITEIRSDD

44TV 60 PIRSZHELET. EEREL
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EEZbNL, T2, MOF AL PO T T AY —
FETHHLAKRAT 7 I N, RUVFTLAF Y, A
777 VNIRERBOMED R YRR T 7
INCHEORERZLEEZ LN,

BERRSORERIZD S OEIE LTV, b
SVDEREGTTHLTINAIVFF T T A=
YruRA7 7 I R EIcEN T2 25
v, Pia) vEIZXsTYZ7akA 77 3 FIC
L BBIRANEBEINZ END, BT E 7EF
NVa) v OBEEHEET AHETY bH LN VY
ORA77 IR a) MEHEFETAIEARLT:
W32 < BERIBOREM 2 A B = X LZIAWT
H5bo

BBERIEC D W T, Kelly SC Lo & 13 AR M #i %
AR ER SR E LTy 7R A7 7 3 F
1200 mg/m* % 60 43 CHH- L 72 BRI, b S U
VZBL72 B & GO R B & i A & F89E L 72 1 REBITIC D
WTHE L TWAS Y, F72, Janow GL 5134 %D/
B w<FEBEIIBWT, Y7aFR277 3 F500
~1000 mg/m® D55, 1~2 KR T L2
EZ A, BHBMEA S 10~50 53-8 12 i )
BIAE L7 L HE LT 2 9 DSRIERE AT
%o

BERBICHEE L A EREG L LT, Kosirog-
GlowackiJLb5 & ¥ 7 @k 27 7 3 F %500~
1000 mg/m® TH 5 L 72129 & w1, 14 %4 (10.9%) 12
HOAPSER, BRI IZ BB, 8%,
BONPWHR, { Lo IR, HEHEOHBIK, EHO
JEN 7 LD L2 e HELTWA T, il sz
T HORBED BBER TN VIR & W 2 505
BIELZDIE14% (08%) ThHholze B, HHH
FEXEIR I~ D 28 EHEASS %4, 30 DL ko piii
B33 %, RO DO6ABAHTH -7 E 51T,
Schwinghammer TL 5 3B #BHEEEO K& 7 0
AA 7 7 3 F#EPT50~60 mgkg & 1~2 i T
H51L722009 b, 17 %428 BEOGE. &
%, BOFN, L Lo FHERZENFHBL, 3%
(15%) ICRDOHBEDTHE L 72 L W LTwb Y,
ARWFFE T BRI D A& 5l L7225, 27 Bk A
77 3 FHRGEICIEBEEST 213006 EHRIIHE
BTALENHHEEZOND,

BRI BATERE L 2B OB EK & LT, 4
OWMETIZYZ70FAT7 73 FOKGHELE
KTBZENERTHLZEDRREINT, Z
DT ENL, BB EKYE X 5 ik
P S60 5 NICHERWNICHELEST B ER KoY
7B KRAT7 7 I FOREACK S EEAHD O
4-hydroxycyclophosphamide T&H % 720, &5 5 h—
FThHhhrrEZOLND,

Y uR A7 7 I FOREARITIEBEERH A
HTHHI LMD, SBRTOE K & B BT
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% DOEHE L WAS, B 7RIS iR EE AT
HZ Ll BAERNBORERI G HICHIL, Y5
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HTED, INFTIIHOLNTVEY I/ BFRAT 7
I FORZBACERDOW R EEE R 7 VT 7 v 2 H
LIRS B & 30 0850 560 i GICER L 72
Wity iR Idf3% ot E 2D, 21k
RKEL BV HBERTL 2 B L TV 5T REED H
%o

—J5 06 AR W @ 4-hydroxycyclophosphamide
IR YE Th X, & O s I i B3 Ry
Wiz 7uar27 73 FNORSEED?SFIH2~
SHMZETH A7, BRERNMOEIRDO Y — 2
W THRUBIC RS ETPREIND, 72721,
4-hydroxycyclophosphamide @ 14 [N & & (& il A 7 23
K&, Harahap Y 51339484 ICBWT Y 7
OHRRA7 7 I FEG305H%DTTHE075%ED D
4-hydroxycyclophosphamide @ i FE 235 22 - 72 &
HELTWARY ZEhs, REDEVEERETRS
BB A T SR TR SH 5. 72721,
4-hydroxycyclophosphamide D M H I, ¥ 7 @7k
A7 7 I FOHRGHEELETIWED L H ITELT
LHAHLE L, SHO X ITH G RER % 60
IER L7286, BBl iy 5 2 & &35
T 5 72O OEYEEFN A RIZ I AmE LR Twn
2\

ZD70, BERLOFIEH & RBREFHDOZN
FNT, Y27 URAT7 7 I NOREIUIK L GEPEACH
W) T & A 4-hydroxycyclophosphamide @ Il H & & %
RERFRICHE L3 UL, EE 5 RKWE TH
BRI 2 ZUREMEAS RV EEZ B LS,

YouRAT7 7 I FORGHEELZESTLHI L
DFRMIRBEN-Z EICE - T, EHOEN, BE
i, BOF 0. BEHEOWEKL EOFEIRD BT 5
WEEMELRH D EEZ NS,

By EGI 720135 B H LR b SE IR 25k L
TWize HEGBEHOY 70K A 7 7 I FORELE
B L O IEARN» S IFITHEL TS, £
D 72D & D DOFMERE E A U7z 2 & TRERD R
LTWnilErsE 2 b b,

—J THBRBERIZHE) T2 v FIZonT
X, Y 7uaRA7 7 I FORHNBIREOELEZE 2 5
VE3d Do Chen TL &1 6g/m” % 96 Wi THEfif%
LA, Y2782 773IFDZ YT I VAN
BEML22EHE LTV Y, 2oz &G IE
DIEFF Y 70X AT 7 I RO )T 50 A%
mEe 2 etA3% 1) . area under the concentration-
time curve (AUC) DAL T IZAE 9 PSR R O T 23
Washs, 2L, 20y ruakA773I K0
VT 7 v ARG B IR 7 5 V-3 29 IR 1R A
BINTVWDLZ RS, G5B, H6050FTT
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