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AR EMAR L ARERE (Recombinant human erythropoietin, rHuEpo, epoetin) AT
Rt IR A AT R (pure red cell aplasia, PRCA) ZHEANEFMRE B X —EF b
TR o LB R ZAE ArHuEpo b Bl » MARER o o wBGHREH @ » M IR Gt
T B ARAKST o LR e f iR Ao B 39 B R R o A BT AR BUR K 2 RN R AR R A A 2 4
FTTHAXAR - BATa 2B A EH KK S Bt Mepoetin-a B A » A F A (do -
epoetin-4 ) ¥ o B A SUBRIRFA R ERA A R REHZ T H X » THILPRCARK B - &
AP B — R R EN G E R BN & A o A2 MAepoetin-8 BAKR » BETHREL @ »
Bl BRI RR &M 7F P epoetin®y F Ao AR R » T B depoetind® R L shbr fo IR A A
TR ZERGFABEKR » AL Repoetinfr i 38 B 8376 % — 2 I14& » W ds Hlizh|
Fo 4t 48 B B3 A w2 M £ A3 AE A X & 2UR mycophenolate mofetil (MMF) %% =18 A » 12
AR RAFR - BRF F A I A PR LR AT %35 o PTA » HPE R o & 4 B2 R AR M epoetin B
% #edTepoetin-a » BARFR A XZ T s B AN » FEA W T L RAEL BRI EGEN -
AT E—FAMERE (o FRMRA PR R8) T & E Bepoetinid & A9 #uér o
RALETR > BITEEEH -

BT - BIEENI (Renal anemia)
AIIIIRERYZR (Erythropoietin)
HRSHEABIIIMIRERZE (Recombinant human erythropoietin, rHuEpo,
epoetin)
FATINIREBEARE (Pure red cell aplasia, PRCA)
ftﬁ*”ﬂﬁlJ (Excipient)
EE (Stabilizer)
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AL IMEK A2 B 3 (Erythropoietin) f2—18 % i &%
H'E (sialoglycoprotien) » {£ A #8 A H & i 5 id
% > VE & SER AL I 3K AT B A A (ery throid
progenitor) * (&5 A ITRL MER AR 5 AR E
#H A BEAL 1K 42 B 3% (recombinant human Epo,
rHuEpo&epoetin)i& LAJE K & 10 AEY) T i &
R o e TRAEAS IS K DORE I B A= PEEpof R AHEL
IR RV B 1 B - B IR b AT 06 9 T e B
FERE B F AN o HAT{ESE EriifrHuEpol)
IR > @S epoetin- @ (Eprex®) ~ epoetin- /3
(Recormon®)#ldarbepoetin- & (Aranesp®) » H
B RAE Iy - AGE EROBE SRR ~ BRSO E
LURHRBIFI AN {5 FHrHuEpo & B EI{E
LAGESE ~ W0 ~ MR- B i R =i R o B 0 AR
VT F AR5 3 DB Fepoetin- a 16 Z B EE
ME#HE  AEEERENE MRS ST R
B GRN AT RE B B s A RS P AE — R AR 1
rif1 M epoetind/ifi8 (neutralizing antibody) ° i
AN P rHuEpof& th i ik 5 & 1 5.7 (158
i (VG % > LG22 L e B R I 0 e DU
(PRAAL I BR P4 K (antibody-mediated pure red
cell aplasia, Ab-mediated PRCA)' °

RIS

— {748 5% LM/ N R R - OF A &l
JBE ~ BEPRI ~ S 095 ~ 1SPERF & ~ 181 B ik Bl
Al o BEIESTAH M AEEEL » 127 HITE
SoENTZ PR A MEGE TG - B IR K
N Bfepoetin- B (Recormon®) 2000 TU%EEE H =
KRBT IMIGHE o (L2 EEYNREATIR B2 &
IMAHERRIAR A » LISEER AT RESE i HYIR AL o IR
B Ean R o BH P AL KA (Mean
corpuscular volume, MCV)LT:T%L' » {HAT I EBR 8
H -~ IM& 3 (Hemoglobin, Hb) I L &
(Hematocrit, Het)3 RS IEH(E » &> 1EH K/
FIEA A E [l (normocyticFInormochromic anemia)
IMEHRL 3R (bilirubin) ~ [EEARECEABE(Coombs' test)
DUk B RS b A 3 IR H - HER 7S ik
E AR R A - 908 HE12H » BEH

B— : £1,000{58FE NMRB2BRAEKFB(RBE ¢

Liu's stain) - @ PT » A EALMIREGHHAR

i SHESEMR/AIMIKEENLEA (

myeloid cells/erythroid cells, M/E, ratio) #858

IER(3~4:1) #1211 > HEFBRARBIEALD

BREHEA (normoblast) @ RFAREFEIBED
(RB—@) PiEe -

B : ERM/E ratio P2 BEERAB(RE®E ¢ Liu's
stain) » EAARRHIABLLER - FFERIEBVIMER B IEAL
[MIREHBAE (normoblast) * EM/E ratiog4:1
(B—RB AR ABRIRERER BRI T EEM
') -

HbH9.0FKZS5.9 g/dL s HIAM BB G 28
Ifil » (K% 3Zepoetin- £ 16 M S B H » Wi T iE 2
WPE sz 1 BT O R R R B 2 B B R
(bone marrow aspiration)f# ¥ DIEEWEHRA - 15
9158 H B A it SR (AR 1 ELAT I BR A A
A~ R (hypocellularity with erythroid hypoplasia)
B /AL I ERAAE Y LA (myeloid cells/erythroid
cells, M/E)#E 8 IEFEGEI12:1 3 IEFERY3:1)
1T & e A A AT E A% AR (megakaryocytes) 2 i
BRAVRE RS IEH R — » MR 2| =) -
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L) 22 1 e {lepoetin- A 3 AR A AL T BR
ERER(PRCA) » MRS epoetin- 8 157 » &L
Dl 77 A g o KEREHRESET]
{EHGIM N RYHD » (EREMERIAYT g/dL - T fEELR
(ferritin) N TH 5 HL B 5% 42 B 5 E >
L HERZ HPRCAE B A M » 92 M % 7
epoetin- 4 > i LAREE FAFRIKE 415000 TU—K °
O44F7 F 995 R A I A A FH 1 B Humbol d K 22
B 5% % (Univ. Klinikum Charite Hals-Nasen-
Ohrenklinik, Molekularbiol. Forschungslabor)ff%
wAERBEERENE AR &SUEN L
epoetin- B Z W AIMEYIHE » K BE A FF L4 1k
epoetin BT

T R B T JEIE I LR S PRCA - K HH
(] J55 Vi 8 12 {50 00 i 3 DA o1l HL A 1 0
MG > #E— 2% o K i 52 88 [ 2
BIVERMAE LB A - o583 A BE MBS
mycophenolate mofetil (MMF) 250 mg— KX
WG — 2 HATR 0 R A1 52 IRE 30k AH R A 2 A 2R
£+ HIMER : 6,300/cmm ~ Hb: 9.5 g/dL ~ Hct 26.7
% FIEESSE 1 22,703 ng/ml » Z L HNIIMMEFH] &
500 mg R R » 6 H A I 22 36 B A 2 th
WA > (BB E — 2 RTS8
VEMERL M ER (packed RBC)WI 1A% © 4k 295
-8 F IR % [l FCF2 14 B (Aeromonas hydrophila)
[MiE (bacteremia) AT IR 5e FITRF 5= 08 F LA
B » PURTRIET o

ENE

i —{ErHuEpo B> 1986 - BHAARRG IR (A
R 104E [E] 58 4 Hilepoetin L AE FTELIYPRCA
ZZ WSS =L > 1E19995F £ 20024 [Hlfi
B & ARG ot > 533 s B E 1 8 S B I
BIMEE - Bt BIKZLBPRCATK G LRI
Hir A B K ELB » HrR290% DL B #E 15
B N Bfepoetin- @ ° HRE2002F-Casadevall S A
ZHFFE > WL 1998 2001 FR#E A PRCAMIE
i - g IE S R E Y DU NS T
epoetin’ © FHPRCA#E A28 ~ i@ 1k ~ rHuEpol?)
B DL R 1567 77 =CHEM - AT BERY B0 b g B )
B AU AR K 23 B B o SE I 3t 15 FH 7 o 1 T

ZIBEH| (stabilizer) £ AFHINIE H & H (human
serum albumin, HSA) » HI/AHSA R] 58 & {245 /& YL
TR » H 1998448 » B EE IEHSARIBEH -

ZEYN LA - Llpolysorbate 80Fglycine (L
HSA{F Fepoetin- o ZKEE R » BfF 5% #E I B 7>
epoetin- @ (Eprex®) *EE(PRCA Z % HfE n] g
Eipolysorbate 8OFITHFCHAE! i Z AR IBHEME RS &
A TR Y (leachates) B B > (EEIY)E e
leachates & [ X8 ANepoetinf & [MINAE » #5 (£
BHEE SR ATHE E— g & m b (flurotec) B&sY
Y'E - Hil¥polysorbate 8OANE & EFEHIY) -
4t > AT HEE Elanti-epoetind/L #S 2 B I HEHE 5 0B
B8 (micelles) £ 2 0 [ JE - HEMI 2
epoetin- & &I E R polysorbate 80(0.03%)’ °
BB G MIBEE > 1% epoetin/y B 124
BRI RIEEGY) » FRERNRIEK
[& 158 4 (epoetin- 8 & polysorbate 20 * IR &
0.01% * TERIBIBRERIBEAREL/ [Ny + BEAt » K2 K
&P th B EBREBIRIEK Z— ; fEfEFE T =0
b MR R fE 75 AR R AT R R = R
J& > RIBLERPREA R E2 B8 CHER » 1~
AL~ $E R AT - £ Hepoetin- o
B I RRS FRRE S /7 203 © Epoetin/y
-t R b o T B B R R S
T o BESRBEAS B2 AT {Kepoetints T A 51 5]
HE 2 % ICIE  BE AR (E MR AE T3S il 3 HE
(shielding effect) ] *» K3 AN 3 Zepoetin
AR (401« darbepoetin- v ) » HLfi§ls; B g
5 AHEL > epoetin- a Fllepoetin- 8 5 = I LI -
LAt - BEETR AR 2 &5 & S EPRCA » 15T
5 Blepoetin EEPRC AR T 35 1 028 75 9k
B R {5 FH S5 8 B % S 5 (E B DR Al
JII > WA epoetindd K] Fr 21| B B3 /S A [ A7
TER YRS » BLEEIPRCA Z [l BEAHRE 1 » KL
ATHERRR A BRI o K > H #iSORkE]
J# Hepoetinidi B PRCA fiy; = %2 I K] B Sl 71| i) 51 7Y
(2 € P B S S 1 AT HEEE SR I R o) A% 7Y )7 =X
G > Ft LI A epoetinB# Fh & polysorbate i 77 »
HF S EHEE SR I A E— g mi YR
B/ epoetin- o £ T E A 11 8 2 PR AR /7 =0
gt e
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RLIMER AR Rl S8 5 | REPRC AREZHET » T HHAS S
ZIRBHB I » FFEEEa LU &R - 1
FEZEERE T » B Hepoetin- 4 ##3 E
H—8H ~ TEEg T UHERFHbE ~ KA ik
B i /B B H S E HE (E o (5 IR AL i BR
(reticulocyte) Bt H (K g5 eIl R & - N5
A HEEZERIGEEE T > 4 « St
FRALIMEK BEAHE (erythroblast) 8/ N2 5% 4+ » H
it At Bk 5 R R Bl vE A B A
epoetin Z FUHG 17 1E G {568 FH HCH S T4 81
W SRR o BB RS AR RE)” o IR L o R A
PR 2% B Bl i 5 G R e BE R BN R B
epoetin- 5 %38 .2 PRCA °

{4 Fepoetinif 2 A IUPRCA » B JGiF 1L
ﬁﬁﬁﬁﬁepoetin%m » fR35 Verhelst Kk e Bl
H I > A LUT RGN T2 0 () Sy
FAVGHE © 40 @ corticosteroid (CS) ~ cyclosporin A
(CsA) ~ cyclophosphamide (CyP) ~ intravenous
immunoglobulins (IVIg)% s (Q)WRIMIEHE « 4R f#
EAR 5 (3)IMAZE R 5 (4)BBERGIH" o Hor K
7y AR R SRR 229 RIEFEPRCA »
KL FHepoetin B o ARYEE TR 53H7 >
¥ 12epoetinidi i PRC AN IR B AR (F (LT E
epoetinfJFHBHEIFE » {1 FHCsATER 2 —HREEYIG
e o 5 RE AT CsABRZ A RSN > HIBEH
fl G IR (40 - cShnkcyP) B2
W% e F 1l - H AR IR I 20 & K % 0
Fepoetin- @ » Bfi2epoetin- 4 FHRBRIY Z {53 5 HIl
Y o H¥ETolmanT AHYRBIHE" » 444711
T i K 5 8 Bk BY I W E AT R 0 2N IR Y
epoetin- 5 * {5 FepoetinZE #EPRCAHI 231 A £
401 H FIANSE » 109877 77 A R3 15 Hepoetin- 4 3lli
{5 F prednisolone{& 7% (1 mg/kg) » 3l Hi%3% &
G A BRI BT AR5 e e
Shinoharaf N ZJR G » —H685% A HA
TR DFEBEIRIF ~ SR FTE ShERE & - K
N Sfepoetin- £ K91 H % # 4 PRCA » 165 /7
215 FHepoetin K 8 CsA 200 mg/day F1#i 175
o KE S E A % W BT B IE
o

<«

i o LS Z A - AR BIGERE W) B T T 5

=

% Tepoetin- 8 EZH FsPRCAKI40(E A 5 #L45
Bk B T B AR AL RR 1% » 1% M epoetin- 3 12 (i
FRAHE] B e 0% > (LG S R it 52 0 [T e O B AR
FH e e DAPE TR = M b - A LAMMEFTR R 5 i
BIR LACs ATR 2 N i H B & 955 A i U
MMFiG#E » 3{E H % H I OSREE8-9 g/dLi] -
KA » REGRERTE RN RCA
200 mg AR BABEAAELLE » (HRAAT KA
FICsA » iR B AR SRR IR L L
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EAbin H A 1999 2000 2001 2001 2002 2002
(BAT) 1B E 07/28 12/27 03/28 06/27
WBC ( K/cmm) 3.4-9.1 5.27 7.1 5.1 5.7 5.4 48
RBC (10°/ml) 4.24-556 3.19 3.13 2.87 1.94 2.38 2.8
Hb (g/dl) 13.5-17.0 10.07 10.9 9.0 5.9 7.0 8.0
Het (%) 39.1-48.9 28.28 33.5 27.9 18.7 20.9 23.8
MCV (cmm) 82.6-97.4 88.59 107 97.2 96.4 87.8 85
MCH ( pg/cell) 28.5 - 34 31.55 34.8 314 30.4 29.4 28.6
MCHC (g/dl) 33.8-35.6 35.61 325 323 31.6 335 33.6
Plt (10°/ml) 138.1 -353.4 246 196 228 263 201 163
SCr (mg/dl) 05-1.2 2.0 22 1.6 — 2.0 1.8
BUN (mg/dl) 7-21 95.7 101.7 105.2 — 162 124
Ferritin (ng/ml) 15 - 300 — 1492 1173 3896 1650 2000
Iron (ug/dl) 65- 165 296 229 199 171 242 207
TIBC (ug/dl) 245 - 419 464 279 406 269 314 290
Fe/TIBC (%) — 64% 82% 49% 63% 7% 71%
EAbtnd 2003 2003 2004 2005 2005 2005 2006 2006
(BEAT) 06/26 12/25 03/25 06/23 08/25 12/5 03/18 06/20
WBC ( K/cmm) 5.6 9.2 6.9 5.2 7.1 6.3 7.0
RBC (10°/ml) 233 1.78 3.12 2.17 3.13 2.54 3.13 1.81
Hb (g/dl) 6.1 8.3 8.2 6.3 9.1 7.6 95 7.3
Het (%) 19.1 16.4 24.1 18.9 27.9 21.7 26.7 19.8
MCV (cmm) 82 92.1 71.2 87.1 89.1 85.3 85.2 109.2
MCH ( pg/cell) 26.2 29.8 26.3 29 29 29.7 30.2 40.2
MCHC (g/dl) 31.9 32.3 34 33 32 34.8 35.5 36.8
Plt (10%/ml) 265 327 194 168 106 191 175 52
SCr (mg/dl) 1.7 1.7 1.7 15 1.5 6.3 — 0.7
BUN (mg/dl) 74.7 50.1 110 105 124 120 — 19
Ferritin (ng/ml) 1991 2000 2000 2000 — 22703 72000
Iron (ug/dl) 222 247 182 182 — — — —
TIBC (ug/dl) 289 291 271 380 — — — —
Fe/TIBC (%) 68% 85% 67% 48% — — — —
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Epoetin-Related Antibody-Mediated Pure
Red Cell Aplasia (PRCA) : A Case Report

Chien-Huei Huang'®, Ming-Cheng Wang?, Yea-Huei Kao Yang', Shan-An Chuang®,
Chun-Chao Huang? Kung-Chao Chang*, and Jeng-Jong Huang?

"Institute of Clinical Pharmacy, National Cheng Kung University,
Departments of ‘Internal Medicine, °Pharmacy, and *Pathology,
National Cheng Kung University Hospital, Tainan, Taiwan

Epoetin-related antibody-mediated pure red cell aplasia (PRCA) is a rare hematological disorder in patients
with renal anemia. This disorder results in progressively severe anemia even under epoetin therapy. The
conformational investigations of PRCA include normal cellularity and the number of erythroblasts was lower than
5%. The immunological mechanism of developing antibody-mediated PRCA is unclear, but a certain of factors
may increase the risk of immunogenicity, including the components and properties of product formulation and
route of administration. The majority of cases of epoetin-induced PRCA were associated with use of formulation
of epoetin- @, and the other formulation associated with the PRCA was relatively lower. This 48-year-old uremic
female received hemodialysis therapy and subcutaneous (sc) injections of epoetin- 5 for her renal anemia.
But she still showed severe anemia (hemoglobin around 7 g/dl) in spite of frequent blood transfusion 2 wks.
After bone marrow aspiration and serum neutralizing IgG antibody examinations, the diagnosis of PRCA was
confirmed. Subsequently, we discontinue the use of Epo and treat her with corticosteroid. Because she had
diabetic history and can't tolerate the adverse effects of steroid. Since March 2006, she received mycophenolate
mofetil (MMF) therapy for three months. But her anemia did not improve, and other immunotherapy is necessary.
Unfortunately, she died of septic shock and liver failure. In brief, we need further examinations to confirm the
underlying causes of PRCA and receive appropriate immunotherapy or kidney transplantation if dialysis patients
on Epo therapy became transfusion-dependent ( J Intern Med Taiwan 2009; 20: 86-91)
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