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Recombinant human erythropoietin (r-HuEpo) has been used in clinical practice
since late 1980s to improve anemia caused by erythropoietin deficiency in chronic kidney
disease. Although r-HuEpo improves mortality and morbidity associated with anemia of the
patients, the adverse immunological effect of this agent has been reported. After the introduction
of r-HuEpo, sporadic cases of anti-r-HuEpo antibody developed with the subcutaneous
administration have been identified patients with anti-r-HuEpo associated pure red cell aplasia
(PRCA) suddenly experience a loss of efficacy of the treatment and simultaneously have
decreases in hemoglobin and circulating reticulocyte count. Bone marrow biopsies from
these patients showed absence of erythroid precursor cells with normal cell population of
non-erythroid lineage. The established risk factor for anti-r-Hu-Epo associated PRCA included
subcutaneous administration, the presence of leachates from uncoated stoppers in formulation
containing polysorbate 80, cold chain breaking, and genetic factor. There are no consensus
studies for the treatment of anti-r-Hu-Epo associated PRCA. There were evidences that kidney
tfransplantation reverses the condition. Immunosupressive drugs should be given to anti-r-

Hu-Epo associated PRCA patients who cannot have kidney transplantation.
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(PRCA).

Reprint request: Praditpornsilpa K. Department of Medicine, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.
Received for publication. July 12, 2010.

*ANATTIANEIANARNT  ADICUNNEAIARNT ATIAINIUNNIINENAE



& a a a L3 o L4
144 watnesh Jsshiugwsdad Chula Med J

snaie sk UsshvgwsAayl. 1192 pure red cell aplasia 310 Anti-r-HuEpo. IWININTULIYATS

2554 §.A. - 1.9.; 55(2): 143 - 52

Recombinant Epo (r-HuEpo) gnduasiemihuenillainuniasdn lugilaelpaensasa

Ineingz1auns biotechnology nisauwvgidTaevilugilanlaanensefidannmdania uas
JAem3n317An cardiovascular morbidity aAAY y1lagi e lasug11a1an19% pure red cell
aplasia (PRCA) $4ima1n anti-r-HuEpo antibody v1lmaAan19zdaguusiauaIani s

mazunsnaaunvialauazasnidanauearii luyilaendedan  nomlunisidadendifny

18 1WN17521n19% anti-r-HUEpo associated PRCA laun n19m1394 anti-r-HUEpo LASWEALNLIN

E24

anti-r-HUEpo 4 neutralization effect a2 neutralization assay EK?ZJJWWMLW]?/@\? anti-r-HuEpo
associated PRCA #iuuda  egvlaimudauyagiuiaulavatsanvs laun auyfgiu
leacheat therapy, UNLMT84 cold chain, WASLNLINIENITARENINUGNTIN 1Taq1 e ud

nsAns luanwae clinical trial iNuKINWNIFINIIY1L98IN19¢ anti-r-HUEpo associated PRCA

R 7]

~ 7 o ! 4 AY A . a
JJ?I@LLL!::LHYﬁgﬂﬁﬂ‘ign?’mwﬂmﬂ’) r-HuEpo me/ZJJﬁ)Q?LU@EIuEWQN@mﬂm% WaSAITNANTIUN

1%
o

Ugnaeleungilaglugiloeii ndvevn  lugiaenluarunsotlgnonglamaslasuenagdauriy

vayandeguanyiuaiginagdaniueiadiszansnmlunisinm Aadauiy regimen

lunaslaen

ANENARY :  Recombinant human erythropoietin (r-HuEpo), Anemia, pure red cell aplasia

(PRCA).




Vol. 55 No. 2
March - April 2011

Erythropoietin (EPO) gnewwyluil p.e 1893
Tmﬂwuéﬁmmﬁmmﬂimmmw{wmmmm:éﬂﬁ;
Tmﬂ@:@ﬂm;f}uﬁmﬁ@mm LATABLNLANGNUATES
mq:%luéﬂwimwé@%\iLﬁmmmmmwm EPO
faseanln EPO wluansinalalusfiuaua 34,000
m@ﬁugﬂm;ﬁwm interstitial cell 784151 EPO 1sznay

v

Angl amino acid 143U 165 amino acid WAy N9l
ANNKINTUTIRITEAU EPO Tunsyuaiaanluaulni
gzl 10 - 15 mu/mL "2

Recombinant EPO (rEPO) gﬂﬁdmmzﬁlﬂum

¥
=

o Yo = ¥ o
nlanwnmasialugaelaanaseielaensyuounis
biotechnology nnsaunueniaaavinlugiaelaans
X o P o a
FRNHNAMNINTINN ALAY HEMIINITAANIIEUNIN
gaun1aialaanas®  wazvinlugihanialaanaizes

o o £ o9 ¥ a ¥
ANNTAVANALNNNTLIADA T N ANAUNINTBU
sreizenea s ladesiduszezinaul 9 &8 rEPO

= o ¥ ¥

Wugnnianndasnds vayaainnisloanlusseay
uwsnnuyLaeilaiuen EPO anallaau Aulalings
Tuidnuey wazaunsnaduanlalaanisdiuenan
GRRHEINE T

a1 rEPO luenfineuanglasnds 10ya
annslaen rEPO TuszaizaannuagUaeLese
A1aLAAN19E pure red cell aplasia (PRCA) @4ifinann
anti-rEPO antibody a1ngn rEPO yilugUaenia
nag@aguLsauanan miiannzwnIngaun1aiala

2 7

A o a aa
LLZ\]%‘H@‘M’]L@‘ﬂﬂ@u‘ﬂ’]‘ﬂ‘ﬂql‘ﬁaﬂrmLZQEPH‘JG]

N1 anti-rEPO associated PRCA
nMazanti-rEPO associated PRCA wulugilael
3alRoneTasan lasuen rEPO waziiannzlumalL
AUBNABLNDENLAEUNAY (loss of efficacy :LOE)
UAIAINIALAALALSIAaLNR  Kilaanazilaziin
o C v X oA
nagdinesnggunseninnagaaninglaanaFaien
lutrglafuan rEPO 1fi@9a1n antibody ma rEPO

nfnluyseaunsniinlfinsaniu native EPO AN

N17% pure red cell aplasia 3710 Anti-r-HuEpo 145

gl guaen1az antiEPO associated PRCA azdl
ssuETuinadiutlsyanns 5 - 6 niuma. WelReuiy
nazinlugiihulaneieseilbuaglnfuen (EPO deay
NszaualuTnadudszunn 7 - 8 nfw/ma.

N1 anti-rEPO associated PRCA gNeneNI
pfausnluid a.e.1981 @ uarilanuaugiaaiilafu
Msitadeiaay Teienvatnstslumasd a.a. 1998
2000 WA anti-rEPO associated PRCA (Aa'la
§4an rEPO 1lindanuay rEPO Tiiawm © agndls
fnu rEPO wfladanndlaniaiian1ay anti-rePO
associated PRCA mﬂmlﬁ rEPO ‘nﬁmu;’mﬂl’mﬁmmu
nounlunsidaduning anti-rEPO associated PRCA
tsenavang ©

1) giaeladu rEPO Tnaszazinaniiladu rEPO
RAEsTann 9 - 12 1Heu

2) ;:JﬂqgLﬁmmq::"l,ulmumumﬁ{@m@ﬁwﬁﬂu
WAU ‘EmI:;ﬂlfmﬁqu%gul,mLﬂfﬁlﬂuuﬂmmmﬁu
AaLALARLIALARAR (EPO

3) flan absolute reticulocyte 5 Tesialil
Hna1 10,000 waanelulasans wnuei aauau
LﬁmlﬁﬂmmqLL@%’\mumﬁmLﬁ@mm;_ﬂummeﬁﬂﬂﬁ

4) mfmLfa’]zimﬂi:@.ﬂﬁﬂgﬁumq: PRCA
Tae'luny erythroblast aniflmaa i nldenaauaz
aaaindndenlulanszgnildnenizuazaiuaalng

5) MIANU anti rEPO lunIzualaan Fautu
mmﬂumﬁﬁ@ﬁaﬁzﬁﬁa&lﬁzﬁmiumﬁzqqu anti-
rEPO associated PRCA

6) mm@ﬁzjﬁﬁwuéﬁ anti-rEPO # neutralization
effect ;fm neutralization assay Mﬂﬁﬁ?LWﬁ:Lgﬂ\ueﬁ@@r

Penn EPO Tunsiaatyisiule

N19/524 anti-rEPO antibody "’
Anti-rEPO 114 immunoglobulin G Aas rEPO
WaY native EPO n1sm59a anti-rEPO vila 3 33 laun

1. A3 Radio-immunoprecipitation test (RIP)



& o e o T
146 watiess UsshugwsAad

2. 9% Eliza

3. 4% Biocore

N19/52Q anti-rEPO m2eRa RIP ©
%NN19M994 anti-rEPO A%e3 RIP Tnsrlas sera
ARBIN19ATIANANTLU % lodinated EPO yNN@FuH
WAURLAAAD EPO azifiAn19aufiuIsiang anti-rEPO
waz “lodinated EPO  wazvinnslfjnsanmnnenau
(precipitate binding) A% protein G NNNTIATEAL
. .= o ~
radioactive TNYNFANAZNAY (precipitate) wBauey
11 negative control WA positive control
A13M39Q anti-rEPO mqe35 RIP uluds
< o e
WA TIR1N1I0A I TN UANWIULF U
anti-rEPO luumazfaasalanqanisilFauiie

v v 1

ANNLINTY JAqTUdNN1T0AIATIAUN anti-rEPO

Radiolabeled EPO

Chula Med J

lafinuaalsnle niAdgnengsatans Teaneuna

AN

N19M594 anti-rEPO Aaeda ELIZA

N13M374 anti-EPO A8A% ELIZA launis
\RBLNaNARNAIY EPO Tuanauaznssadaniainig
fAnveq anti EPO TagendevindfnFaniaeudes
{TyW289N9RIIR anti-rEPO AaeAa ELIZA AetToyun
NALINA (false positive) 'vfﬂﬁﬁmmq'qmrflu
AsulaEs WUMHALINAYLet AN 11T Bridging
Eliza 3afufuduaewinlinisnisiaze antibody
fArnuannzAnTaTN Ty

11aq111N17A994 anti-rEPO AaA3 ELIZA
ufunprgiuuiuen Tufuveslfifnisunazung

uazf LTIy HARgARIIatiaana U

[

\Fx protein G ATUANINTIE

e precipitate

gﬂ‘i‘?‘i 1. udnsdumanlunnmagey RIPA Wiensaun anti-EPO antibody

Traditional ELISA

WRBLMANYARDIAIL EPO
WnGiueeadoe

Ay secondary antibody

%94 labeled drug

A$IRIA

Bridging ELISA

51071 2. UARsAIEN1IMIIAUN Anti-EPO antibody 108 ELISA st Bridging ELISA



Vol. 55 No. 2
March - April 2011

N19M999 antirEPO A2E3 Biocore;

A13A399 anti-EPO A9833 biocore A3
fagansnnsmadn affinity JaauauRUARAUT EPO
Tuana %QLﬂuil”mﬂ@ﬁl@&%ﬂmmﬁﬂ%‘uu‘ﬂﬂ@ﬁﬂmm@fi’]ﬁ
antibody @eduiy EPO Tuianasiseluuan damsny
AINHIANTAdUAL affinity 1840 3duAUle 33 Biocore
Wudsunsgiuresndainenlunisdn affinity 109
molecule ﬁfll\imlﬂ molecule Mﬁ\‘i @ﬂﬂdi?ﬁmmm?mfm
anti-rEPO #9833 Biocore madenAelA3asiiad il
VAN LL@zgmmﬁﬂﬁqquﬁﬁu’]miuﬂﬁfl%LWﬁﬁmﬁ

N1389R999 anti-rEPO ¥inlaeladsufiaede
N19% anti-rEPO associated PRCA #a4uga rEPO
Wunanetnes 1-2 dlanm %qml,wﬁﬁ-i’%ﬂu;m
uyaLnauameaiiamg 2 sznsie

1) N19MTIANN anti-rEPO PR fafl sy
EPO luldangs mfaﬁﬂﬂ;ﬁﬂmmm@umq (false
negative) ii89ann anti-rEPO ﬁﬁ@g‘m@ binding U
EPO aumsaa i free antibody

2) 72U EPO 4 eduqeay lwdenansi
anti-rEPO lswavan vi’ﬂﬁm@ﬁﬂmm'lummm@
neutralization assay L‘ﬁlﬂx‘m’m?:ﬁu EPO ‘17{23]\‘1@’1@
yil91 neutralization assay TmsaaL

NM3MT999¥ A1 anti-rEPO wanannazlely
N15371488019¢ anti-rEPO associated PRCA 189
delammainnsNanTim UATAARINAINNIULI
28901192 anti-rEPO associated PRCA fiailunisnsma

Wmsgulunsguagtlos

N19/594Q neutralization assay
NNTATIA neutralization assay wunnsmea
WatiuduNA neutralization 9849 anti-rEPO N13A3IA
L o YNo 4 ' )
neutralization assay ynlag 9@y TelNaLANAD anti-
rEPO 9A48UKNA neutralization ABLIAALNIZLA LT
a1Ael EPO (EPO-dependent cell line) w1 UT-7 cell

1 v
line Tneidh proliferation 199 UT-7 cell line @agneiugia

N17% pure red cell aplasia 3710 Anti-r-HuEpo 147

VL;L;’J?J anti-rePO

N19/9IA neutralization assay AosBoLTugauy
uilslun1sifiadan1oy anti-tEPO associated PRCA
LL@ﬂuﬂ@@gﬁummméqmmfavl,c;ﬁ suneilanln npAT

818)3A4RT [2aNELNAHNAINTU

ALURAURY anti-rEPO associated PRCA

felunanuamges anti-rEPO associated
PRCA fiuudn asnslafmuiiauyfigiuiiuiaula
waneanig laun

1) leacheat therapy

2) Uninaed cold chain

3) ununreaaenIeaiugnITy
ANYAFIUUBY Leacheat therapy """

mwﬁﬁm‘ﬂmqm%ﬂﬁqmmﬁlwué’m‘ﬁﬁmiaﬁ
294 anti-rEPO associated PRCA (isansinlitlszine
md"umnLﬁfﬂﬁmﬂﬂ?{ﬂmmm@lmmﬁummm arEPO
#&aanATNA711 polysorbate 80 WuANIFNEAFAN
(preservative material) N Human serum albumin
(HSA) L‘fimmnﬁmmﬁ"\ifmmiﬂwﬁﬂummL%ﬂ HIV
WA prion %mﬂummmm Creutzfeldt-Jacob disease
ylwiAaauyRgiainisls polysorbate 80 871l
ANNENRUSTUNN9A anti-rEPO associated PRCA

Y T O E high pressure liquid
chematography (HPLC) 11 rEPO #qls polysorbate
80 tua1IFNHANIN (preservative material) ‘W‘mlﬁ
517 polysorbate 80 Vfﬂﬂ;Lﬁmmﬂm@qaﬁluu@ﬂ
wileann polysorbate 80 waz rEPO Taewian
polysorbate 80 ®1avnUiATaNduanena (rubber
plunger) Iuﬂ@z‘umfﬁmmm"ﬂﬂ;LﬁmmaTm@q@ﬁ'u
FNTiAANEENs adjuvant ITWALATLIANS adjuvant
luiaTy uavinla rEPO 1An immunogenicity ‘;frm”@
waniinldgnisilasuulasnszuendneniveun'la

oy anti-rEPO associated PRCA lagivinnsiadaL



& o e o T
148 watiess UsshugwsAad

rubber plunger p9sl Teflon (coated syringe) yinlst
polysorbate 80 lududiafy rubber plunger 1un13
Uasfunnsifin leacheat uaznLINANEUASENTlS
coated syringe @"mquéﬂfm anti-rEPO associiated
PRCA flanusuanas asnslssuaugiionianas
fi’]ﬁmquﬂuéﬂwmﬁum mﬂﬁmsmﬁﬂmugﬂfm
Iuﬂ@zmﬂimﬂwuqlﬁfﬁmfau;zﬂwm;@mm uansliiu
auenwiiaifade leacheat therapy anafltfadeais

dl v
LNEQURN

unumrasnsinsguugiidulunisiiven
(cold chain) "

iflasann rEPO Lﬂumﬂ@;u biotechnology
drug cold chain asdunumanAnyluniafiuine
ANTNEN  biotechnology drug ﬁﬂfmmmnmlwmn
chemical drug L‘ﬁmmn biotechnology Ansruaung
WARRFUTe% TAun Aeiin1snzALe Host cell LA
1% DNA vector L‘Wlﬂﬁ’] human EPO gene d4aaunen
1111 Host cell el Host cell &a1asn=9 rEPO
anuas wananniudanedlansyuaunsfaLen
(purification) rEPO ”Lﬁ;‘u?mqm%r A137 rEPO 1l
glycoprotein wazlnaziaunns biotechnology 7
Fugervinlu cold chain RunundnAny esannmn
Wlpsunsraunug g ilvimnzanear uiin
protein aggregation ¥ lAn immunogenicity a1n
AYNANATYTRY cold chain fanann Mesevinnis
a78181 rEPO Lm';;ﬂfm PARAALLTEINTINAR dndmng
E1ATATENTIN LL@tﬂ’Jﬂﬁﬂ'ﬂNﬁ’]ﬁﬂﬂuﬁ;m cold chain
QENIATATA LL@:M@LLuzﬁﬁdﬁmi@JLLalﬁz cold chain
”Lulgﬂ@zLﬁmeﬂ”L%mmuzmmmﬁmmmuz@lqm‘um

[ 7 v

v v v
anuesenuungihminduuiu wanantiuyaaing

1 v

| v - '
MNENBITUNIITNH AIUNNY NRNLNAAITAUAITEN

(7

cold chain agn9LATIATAAUAALNLNYLE

ununaasdasenenusnssn Y

Chula Med J

mﬂﬂ?@ﬁqmmmmLLmnﬁ{Nswﬁwﬂﬁﬁmstﬁ
1R9N19E anti-rEPO associated PRCA Iuﬂi‘ﬂlfm
Ardumn LL@z;Zﬂfaﬂ"Lwaﬁﬂﬁ;Lﬁmﬂ"’m'mq"]ﬂm”ﬂmq
W’uﬁqm@uﬁummmﬁ;fﬂm@lﬁmmq:: anti-rEPO associated
PRCA si3ela

iﬂsg.@m@ﬁﬂmuwmmm HLA ‘Lur;iﬂlfm
N1 anti-rEPO associated PRCA ‘W‘]_IQIW HLA DR
B1%09 8198 ANNANRUS ABNNTIAANIIY anti-rEPO
associated PRCA lneilmsnLd eaunnnan 2.89
ufﬂﬂmﬂm@ﬁﬂwﬂuiﬂqamiumnluzﬁ"m:rmz case-
controled W11 HLA DR B B109 RAnuduwus
AunsiiAnTag anti-rEPO associated PRCA laaid
odd ratio T 10.8 @ﬂﬁﬂ@ﬁﬂﬁugﬂzﬂaﬁﬁ%ﬂugm
Anmrunni usudui unaeslaanis Prospective,
Immunogenicity Surveillance Registry of Erythro
poiesis Stimulating Agent (ESA) with Subcutaneous
Exposure in Thailand Tuaneuzaeanisamsiday

iilae (registry study)

Thsans Prospective, Immunogenicity Surveillance
Registry of Erythropoiesis Stimulating Agent (ESA)
with Subcutaneous Exposure in Thailand (Thai ESA
registry)

1;éuiﬂidﬂﬁi Thai ESA registry %uluﬂ W.A.
2550 TagiAusanNiiaTes 4 09ans laun gunaulsale
wistszmalne aunaulafindnaunslszmalng
AUENITUNITAINNTUAZEN LASINATNTTNANIAN
utlaznelng nefidnguszasaiednengiinisol
1BNN1IE anti-rEPO associated PRCA mﬂmﬂ%m
ESA lutlszmalnaiSaunfenszunng ESA ngums 7
74 Immunovative EPO laun EPO AuliLa arEPO
WAy brEPO ez ESA ‘nﬁml‘wul g ifmﬁ;léﬂ Biosimilar
EPO uananmiiutiefiinguiszacmiileAnelsz@vanm

aa9n715 ke EPO ludlszmnalne



Vol. 55 No. 2
March - April 2011

1As4M1s Thai ESA registry a1dtiAausaxile
vasgus lnfisuuazlsmeiani o Helszine
NN 60 wwe Tegiiaeiiaglulasanisdnen loun
yiineile rEPO el laduen rEPO lafiu 1 ieu
waz¥nnsRamagLeTunatentes 2 1 ieRn
ANNNNIIAANIAE loss of efficacy (LOE) wazn1sina
A9z anti-rEPO associated PRCA sauflatesa
UszAnaninaesenlunisineniag renal anemia

ﬁ’]mlﬁBJ@ﬂ’]ﬁ‘ﬁﬂ‘]ﬁ‘ﬁ@:ﬁﬁﬂﬁ;wi"]ufqﬁaﬂ’]iﬂj
890192 anti-rEPO associated PRCA #unadalu
Uszindlne TasienzesnsdailonBauifiouszmang
'EPO %finAg y uaznsulszAngnwaasnslgen

[ 1

Watduuwanislunisfiansanismeaunyaamnell

LLUINIY ﬂ’]‘i‘;‘/ﬂ‘is}”lﬂdﬂ'lﬁlﬂ’]’w anti-rEPO associated
PRCA

N17% pure red cell aplasia 3710 Anti-r-HuEpo 149

Taquudelufinafnsmieadindeuuanis
ﬂ’]ii‘/ﬂ‘iﬂ'ﬁﬂ;:ﬂflf;lﬂ"l’li‘.: anti-rEPO associated PRCA
@éﬂqiiﬁmwu%m@ﬁw I wandlaniiuan B;ﬂfmnﬂmﬂ
AITNEAEN rEPO Tne'luAasuldsundnsioun rEPO
WAZANTARANNIZAL anti-rEPO luszey wanannuiu
Arsfianseindgnonglaungiaglugised lufinens
Ugnang/la %@H@‘Luﬁﬂwmmﬁmméﬂqamei‘;u,ﬁu
'Jlﬁﬂzﬂlfm anti-rEPO associated PRCA @113auelily
ﬂﬂﬁmwﬁwmﬂ@”ﬂﬁwim Imaéﬂfmnmwiﬁ%ﬂu
pedlnsuidennievdalasunislgnonelagniag
lugthefiluanansalgnanele esandaevnasie
agluszvanssanisilgnnngle AlaunsianTeN
Inennaniguiu iesandelufiveyauanslmdiuan
&;ﬂlfaﬂqu anti-rEPO associated PRCA @7:170111¢l

Tataslnglalninngsne

(A] Alpha and beta-r-HuEPO dose (wkg/'wk)
118
Swich from alpha 1o :
beta r-HaEPO
138
PRC
T i
194
£ PRC
154 3y PRC
4
PRC PRC PRC PRC PRC FRC PRC o Hf._';h ‘H'Irdh
113 1y _ 3w fu 3u lu lu du

L] ..

Bone marrow biopsy

Cryclophosphamide

- 12 -1 =10 -Omis -Rmis -7 mis
mis mes mis

fmis

innr.{nf-_‘ilm-:m‘-lna lmt Xz Amiz 4 miz

'['r;umT;tn tation

| Diegaculabadin ] | Predassol cas |

517 3. uansdnennnigaiinlsnrasyiles PRCA 1918damaainlsn PRCA niandsaintaiunislgnonels

edunaydassaidlafuainagdaiuniunaiaialuaiazidu  decadulabolin prednisolone uaz

cyclophosphamide WA AR LIALBIABENAINANT



& o e o T
150 watiess UsshugwsAad

msluennagRauiuiainmniz antiEPO
associated PRCA
mﬂ%mﬂmﬁémﬁwﬁ@%ﬂmqu anti-rEPO
associated PRCA Iﬁzmwﬁgmmmmﬂﬁm anti-rEPO
ludnenisiAeaiiufy autoimmune disease usanlu
Taquiudalufivesanisinelugnenz randomized
control trial TesaRilaguansluiiiuenaniiauii

Y Yy

dse@nsnmlunisinm Metlauiugasen

mﬂ‘i;ﬂ'mﬂgﬁhruﬁ'u (immunosuppressive drugs)
Lwlmﬂumafﬁ’]Lfaﬁmﬂmqﬁémﬁumlﬁumi
Fnwiflesanidest PRCA wulsalifindwilasann
szuun A u eI ainisie i dadnil
luTaquiudsluflaayanisdneitulu randomized
control Tunslaen immunosuppressive Lﬁﬂ@%‘ﬂﬁﬂ@
AsAnmseundslag Verhelst uazany 0 wign
lugilag 47 e § 10 1o AlalasuenagRauiu
ernasanansliauasy 1 1 lunueaia 10 se
azifian1sfiuiaannlsa PRCA latae luaniefian
37 918 @9lafuen mnmqﬁhﬁm‘”uzﬁuiu@ﬂu

NALRYTREA LAZYTE cyclophosphamide, intravenous

Chula Med J

immunoglobulin (IVIG), plasmapheresis 16 eiila
o . ' Ry ¢

U cyclosporine A waisngadeIN1sAATUAIN
saeiay 78 luanuau 37 91eil § 6 anlaiunisign
! ~ PR ¢ Ay ¥ =
onelauaziean1s AT unNsY gRsaesend lanas
1lsznaumae enawRssann wazviaa IVIG (laua 10 318
/1N 12 918) ENALAEITREIA FINAL cyclophosphamide
(lama 7 978 a7n 8 378) cyclosporine A (laua 4 91¢
AN 6 918) giudewinnislasnafasen sauiy
cyclophosphamide azlanan7ign tnsnuInna9EN
aiAuseEn Laz cyclophosphamide AludAe 1 1n./nn./
4 waY 50 04 100 NA/AU Ama1sy Wlwnan luhe

= & ' ° o ¥

3 04 4 weu Tuseunainnsinemqsazlaiinisnsa
Annu sziu Blulnadu Mndianv uaznsam anti-

EPO antibody % 4] 1 - 2 dtlam

Biosimilar erythropoietin '®
IuﬂwﬁmmmmmLLulqmﬁMermmlfm I
oy 4 ﬂémﬂitﬂﬂugfmﬂﬁlumill low molecular
weight drug, ﬂzglm generic drug,ﬂ@im biopharmaceutical
drug LL@::F;Iﬂuﬂ@:ll biosimilar drug TneiaAeHe N84

European Medicines Agency (EMEA) (mi’mﬁ 1)

A9 1. a3dilennaesenlungunng o Auilenees EMEA

g lungqu Hena

Low molecular weight drug

1,000 ANARY

a a

o ¥ =~ = a % o 5 !
El’W]I“ﬁﬂTzUQuV]'NmQ LﬂﬂluﬂqiN@ﬂLLﬂzﬂJuqﬂuﬂTN L@Q@mmﬂ

. i X = ¥ = o
Generic drug ErW]N@mmuiﬂﬂﬂ@mitﬂ?ﬂ@?q\iwqqLﬂllLL@:ﬁ@m@NUmiuﬂqﬁ‘@@ﬂ

< o

aMaaLmniuenlungu low molecular weight drug NMEYA

anenlungu Asnanalanuagnsiingen

Biopharmaceutical drug

enilamaluladiianinduge (biotechnology) lun suan 1

rDNA, controlled gene expression, antibody method

Biosimilar drug

v !

. P I
aNNARTUINE AULLLA IndynAnnauullnela

walulagdoninduge nasanasainanalanuadniingen




Vol. 55 No. 2 1172 pure red cell aplasia 310 Anti-r-HuEpo 151
March - April 2011
apenlunga N erythropoietin 910¢ lu Ugo V, Teyssandier I, et al. Pure red-cell

ﬂqlm biopharmaceutical drug L%I‘ﬂfal’]mslumg‘u
biopharmaceutical drug ﬁﬂ'}’]ﬁJLLﬁlﬂﬁiN@’mﬂﬂuﬂ@:N
biosimilar drug Lﬁ‘ﬂﬂ@’mﬂﬂuﬂ@:N‘ﬁLﬂuﬂﬁﬁﬁNQ@
Tm@qmmmlmy' flAseasne 3 TH waznIzLauNTg
NRRTIARLUTUTOU NAPNNANNAITTART 9N NAENAS
mummmmwmimm HeaannlunsELauNTHAREN
paqinnaidy erythropoietin Ta i lutas uaslu
ﬂuuw,m‘mLmiﬂlumﬂwuﬁmimummﬂu cell line
finasnis mﬂummm@@ﬂ cell line wmmmwﬂu
nanllsAuf peanie nld3ins e uanuazyinla
‘LI?'&Vl%r‘ﬂ@‘ﬂﬂﬁ/ﬂﬂlﬂuﬁ’]iﬂlgluﬂjﬂlflﬂ Lszﬂﬂiuﬂ@'u
biosimilar drug @vaﬂm@mmmﬁﬂmﬂﬂu uaiAgng
LAnANFLENP UL lLTaTed cell line ¥l
AuLANAN U A AEnTATIAINg ﬂﬂuﬂqumw
FenAnuAAnE (similar) waluwilew (non-identical)
FUBAAULLIL 1aNAINTUNN9T 81T TATa8 99T 6 dL
FUTaU ENNABNINIIAADLINA A DU T N RDAN

= P = ¥ a?
N']?'Jlliﬂfl\‘iﬂ']?mﬂ']ﬂqqq:ﬁiﬂllN@ﬂ?xﬁ]uﬁ‘gﬂuqmﬂﬂﬂu

ABANTINNY

21984

1. Jacobson LO, Goldwasser E, Fried W, Plzak L.
Role of the kidney in erythropoiesis. Nature
1957 Mar;179(4560):633-4

2. Koury ST, Bondurant MC, Koury MJ. Localization
of erythropoietin synthesizing cells in murine
kidneys by in situ hybridization. Blood 1988
Feb;71(2):524-7

3. Ng T, Marx G, Littlewood T, Macdougall I.
Recombinant erythropoietin in clinical
practice. Postgrad Med J 2003 Jul;79(933):
367-76

4. Casadevall N, Nataf J, Viron B, Kolta A, Kiladjian
JJ, Martin-Dupont P,Michaud P, Papo T,

aplasia and antierythropoietin antibodies
in patients treated with recombinant
erythropoietin. N Engl J Med 2002 Feb 14;
346(7):469-75

5. Praditpornsilpa K, Buranasot S, Bhokaisuwan N,
Avihingsanon Y, Pisitkul T, Kansanabuch T,
Eiam-Ong S, Chusil S, Intarakumtornchai T,
Tungsanga K. Recovery from anti-recom-
binant-human-erythropoietin associated pure
red cell aplasia in end-stage renal disease
patients after renal transplantation. Nephrol
Dial Transplant 2005 Mar;20(3):626-30

6. Macdougall IC. Recent advances in erythropoietic
agents in renal anemia. Semin Nephrol 2006
Jul;26(4):313-8

7. Rossert J, Casadevall N, Eckardt KU. Anti-
erythropoietin antibodies and pure red cell
aplasia. J Am Soc Nephrol 2004 Feb;15(2):
398-406

8. Tacey R, Greway A, Smiell J, Power D, Kromminga
A, Daha M, Casadevall N, Kelley M.
The detection of anti-erythropoietin antibodies
in human serum and plasma. Part . Validation
of the protocol for a radioimmunoprecipitation
assay. J Immunol Methods. 2003 Dec;
283(1-2):317-29

9. Kelley M, Cooper C, Matticoli A, Greway A. The
detection of anti-erythropoietin antibodies in
human serum and plasma: part Il. Validation
of a semi-quantitative 3H-thymidine uptake
assay for neutralizing antibodies. J Immunol
Methods 2005 May; 300(1-2):179-91

10. Sharma B, Bader F, Templeman T, Lisi P, Ryan M,

Heavner GA. Technical investigations into



& o e o T
152 watiess UsshugwsAad

the cause of the increased incidence of
antibody-mediated pure red cell aplasia
associated with EPREX®. Eur J Hos Pharm
2004; 5:86-91

11. Boven K, Stryker S, Knight J, Thomas A, van
Regenmortel M, Kemeny DM, Power D,
Rossert J, Casadevall N.The increased
incidence of pure red cell aplasia with an
Eprex formulation in uncoated rubber stopper
syringes. Kidney Int. 2005 Jun; 67(6):
2346-53

12. Macdougall IC. Antibody-mediated pure red cell
aplasia (Ab-positive PRCA): epidemiology,
immunogenicity and risks. Nephrol Dial
Transplant2005; 20(suppl 4): iv9-iv15

13. Praditpornsilpa K, Kupatawintu P,

Chula Med J

Mongkonsritagoon W, Supasyndh O, Jootar
S, Intarakumthornchai T, Pongskul C,
Prasithsirikul W, Achavanuntakul B,
Ruangkarnchanasetr P, et al. The association
of anti-r-HuEpo-associated pure red cell
aplasia with HLA-DRB1*09-DQB1*0309.
Nephrol Dial Transplant 2009 May;24(5):
1545-9

14. Verhelst D, Rossert J, Casadevall N, Kruger A,
Eckardt KU, Macdougall IC. Treatment of
erythropoietin-induced pure red cell aplasia:
a retrospective study. Lancet 2004 May;
363(9423):1768-71

15. Schellekens H. When biotech proteins go off-
patent. Trends Biotechnol 2004 Aug; 22(8):
406- 41



