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Severe Leukopenia after Intravenous Cyclophosphamide Pulse Therapy
in a Patient Having Cytochrome P450 2A6*1B

Sang-Seokg Seong, M.D.**, Jae-Hee Yun, M.D., Eun Young Kim, M.D.*,
Jae-Gook Shin, M.D.*, Jae-Bum Jun, M.D., Sang-Cheol Bae, M.D.

Department of Internal Medicine, The Hospital for Rheumatic Diseases, Hanyang University
College of Medicine, Seoul, Department of Pharmacology and Pharmacogenomics
Research Center, Inje University College of Medicine*, Busan, Korea
Department of Internal Medicine, Konyang University**, Daejeon, Korea

Cyclophosphamide, a prodrug requiring metabolic activation by cytochrome P450 (CYP) en-
zymes, is used widely for proliferative lupus nephritis and various CYP isoenzymes have been
demonstrated to be involved in the bioactivation of cyclophosphamide in humans, including
CYP2A6, 2B6, 2C19, 2C9, 3A4, and 3A5. The response or adverse event after intravenous
cyclophosphamide pulse therapy in lupus nephritis patient seems to be different for each
individual and genetic polymorphism of CYP may explain the difference. Generally, wild types
of CYP seem to be more active in the activation of cyclophosphamide than variant types of CYP.
Here, we report a case of lupus nephritis with a genotype of CYP2A6*1B who suffered from
severe leukopenia after intravenous cyclophosphamide pulse therapy.

Key Words: Cyclophosphamide, Leukopenia, Cytochrome P450

MAXE - df A H
MaAl ds7 dEs & 17
ShefrH &t o|ntrf &t ROLE[AM Y
Tel : 02) 2290-9203, Fax : 02) 2298-8231, E-mail : scbae@hanyang.ac.kr
= =22 2 BEASXE 2227 &H 7N YA (03-PJ10-PG13-GD01-0002) 2| X|@lofl 2|5to{ o F0of &l
A

(L =
MAMAL A2 SHA Afrstu ofmtey st %ol

— 144 —

2,



— A4 9] . AolFEEAIInfo] =91 CYP2A6%1B Wold —

M =

H
A da ALEz ok uF FYERADNAE
ATFAFIE] Fe 13 ol g Y =
o7 AFHAHYF 750~1,000 mge FAstL glov
ol 10~14% F WHT FX7} 1,500/mm’ o]z

Bashs A AFHAG 250 mgd A= A
aatal vk el g RIEE Fol7] §]
Al AZEH A HAIZe] 7] FFOE 500 mge
Fold A& Aietar glow FrhEel deishs A
A AR ekt (1),

e g, WETES

Fo] ol F2 %
o Foig RAgol MAY FE vk MPTHE
e Ao BYEI} E3 Ao FZE Avlute] 2o
A Folfapo] W Aol F2 WAL 47t
g MEFRLFS SF AoE FEA I ©.

= F2 7F W9 cytochrome
P450 (CYP) EZH A& (isoenzyme)Soll 234 thAts
v FEFFLoE FAHQA olf¥e] EAlslE e

= geiA ek () B ARES AREL AolF

Eoshutels 2R ¥ Y MATHEZS
59l CYP2AGIB Hlolq & 714 B4 1615 Bast

7)ol H sl nloltl

I
=

F A A& E s

s Wb, A, Bl aela gElgk
A, 3FdsDNA A ¥ 4702 ef HollA A4l
IRFEF 2 Aehke g chiln ) glo] Al =%
AAE wtow wmuk FA F£F2 Ad(diffuse

proliferative lupus nephritis, WHO class V)22 Ztt
Soieh BAE Sl Aol ZZETHulo] = 800 mg
o FALYS Wekorh AY WPTLTe]
AJ3Fo] mycophenolate mofetil 2 g/dayZ W3E FE
shel shglort 2097 A E FolE AL HolA

FolA] A A= ok

o SolAge gladrh

II5E: SolAg gl

0|8t AA: &HAF= Aol 414 163 cm
A% 51 kgo & AFUABSA)S 153 m* At 3HA
of HZo] =Lt

ZAK 224 HxdAgAE WETE 5700/mm’ (&
ZT 88.6%, UEZT 69%), sEZFEH] 119 gdl, F4
230,000/mm’$l 3 A EFH AL E(ESR)E 38 mmjhr,
C-HFSEHI(CRP)E= 0.112 mg/dLgel. N 244
2 14 mg/dL, Z ol 0.6 mg/dLY 3 & A3}
F 7 Aol 4l Na/K/Cl/CO, 143/4.4/107/21.7 mEq/L, %
e 5.7 gidl, € 4RHl 32 g/dL, ALT/AST=
16/13 TU/L Tt Q73 oA whulle 3+, AP 5~9/
HPFo|9ict. 24A17F @7 Abol|A] dhulke 3270 mg/
day, Zelobeld HAEL 65.6 ml/min/l.7m*¢Act. A
o H Aol Al C3/C4E 53.2/825 mg/dLE ZhAE
AAE HYz gl = kAl (speckled type 1 :
2,560), 3FdsDNA &x] ¥A(1 : 320), 3SS-A/Ro &}
Fd= BT YSsBlLa A= SAollch Fsm

A, &RNP &, dcardiolipin IgG/M A= 2T+

18

o

UAMAI}L Mycophenolate mofetil 2 g/day®} predni-
solone 50 mg/day® Tsf& F=ste] <oF 4L F
ofstel o) 2447k axkulo] 3,780 mg/dayE A=
A ko) rituximab 500 mge 25 THASE A Fof
shoich Fof 370 Foll= C3/4+ 56.4/5.89 mg/ dL,
2417 QubMle 2800 mg/dayE FEZF THS W
o|A] ¢kgkrl. Aol FEE A Imlol= FA QWS T}
Al Algsl7 2 AlYL AT 500 mg (300 mg/m’)2
SFeor R Fo ¥ w@T FAH=
1,000/mm’e. 2 Z+Astela IAE AR Z&sy
t}. g&AAIS}E granulocyte colony-stimulating factorE-
Folgk ¥ W™= 5200/mm’ (FAT 543%)E 3]
=9t o]lF &FE thA 400 mgo & FrEFslod
(250 mgm’) Tt ot wWEEL Fx7} 1,000~
2,000/mm’ o]&kZ FAF o] ThA] 300 mg (200 mg/m’)
o2 H& ksl Folslgick Fof 25 5 WY

E 3,700/mm’Q 3L C3/4E 91.4/10.9 mg/dLE thi
Z7151903 3HdsDNA A A7l 1: 8028 &
stk 24417 2ekMlE 600 mg/day®E FrAstl I

— 145 —



— tiekrubE] 2932 Al 141

Al 2% 2007 —

8,000 1 —e— Leukocyte count
7,000 --a- Neutrophil count
IC (500 mg) - -4 - 24 hr proteinuria

6,0009 IC (400 mg) 'C (300mg)
5,000 G-CSF 9 l
4,000 .

A Y
30004 N .
20001 N\ /oA N/ S N\ AT
1,000+ -

B A
0 T - T T " T T T T T T 1
0 1 2 3

Time (month)

Fig. 1. Time course of the values for leukocyte, neutrophil and 24 hour proteinuria. IC: intravenous
cyclophosphamide pulse therapy, G-CSF: granulocyte colony stimulating factor. Leukocyte
and neutrophil count are expressed in mm’ and proteinuria is expressed in mg/day.
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Fig. 2. Result of genotype. PCR-RFLP method was used for the analyses of CYP2A6, CYP2B6, CYP3A4, and CYP3AS5.
Pyrosequencing method for CYP2CP analysis and both method were used for CYP2C19 analysis. The patient
had polymorphism in CYP2A6 and CYP3AS5; CYP2A6*1B/*1B and CYP3A5%3/*3.
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