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Erythropietion (EPO)& 193 7] o}ju]xit
22 A9 polypeptide2A 4= A 7 W
A o] Aghel] $1x]slar gk, AAel A EPO
g Eajste R4 A3 welR|A] dse
o] FEAYS Folo] wslAl i oJshdd Alv]
2 = 9)4A K9] peritubular capillary$]
YA EeA EolEE Foeg RuEy gliv
(Laomble et af, 1988), qkAEAZSe] W1 X
el EPO7} Baslehs 21 1960 defE <
Alxle] gkou}, 1983 WEo) Sojeba EPOL] 7l
Azlelar & 4 )& Erslev, Goldwasser, Coates,
Eahbach ¥ Adamsonel ¢]3t¢] EPO¢] <l
o-5-212}2] expression?} cloningel] 334
2 W Fal 1985 WEel] Adrt Al Hgle
™ 1988 38 Recombinent Human Eryth-
ropoietin (y ~HuEPOQ)e] 32}z &.ef 52
2 o]4%]7] AlZ}slsitl (Winearls et al, 1988).
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EPOE erythroid precursord BFU-E
(erythroid burst forming unit), CFU-E

(Erythroid colony forming unit)el S} re-
ceptorel] Z2¥3}4 erythroblast® #3& &3l
Aoz ABT YL FAAINA A
(Winearls et al, 1988) (Figure 1). ¥ ~HuEPO
= Ay o] AakS Z7A]7)3 total RBC vol-
umeX Z7}2)7]A] ¥}, %3k erythron®] trans-
ferrin uptake?} F7Vs}A|E5L reticulocyte
count® Z7}slA #). 8y y ~HuEPO+&
g4 ARAZFALe] RBC 4 F$7HA171#] ¢

v AR BaE 9

AlEA sLXio| HIEX[B20|A r-HUEPOS|
Eo0ll ¥ekE 0|X= AR}

233 ko] y ~HuEPo (100 Iu/kg/week) &
Sofstgl W 2-3 Y vhe) G BN
Hct/Hbe] 30%/10g/d] o]2e] BEx]o| =23}
A Sk, 2o wael] webE o 30%0] e
A ol ¥ BA|d EEekx] SapAlrta B
%l v} ¢t} (Winearls ef al, 1988; Ifuda et al,
1996). o]¢} o] y ~HUEPOS2] Fojel] £-243
W& o) ozl F 7P £ 402 24
Hog AAE T glc) &3] A ferrtine] 200

ng/ml ©)3}, transferrin saturation®] 20%¢)
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Figure 1. The lineage of precursors leading from the stem cell to the eyrthropoietin—
sensitive and—dependent erythroid precursors and the growth factors acting
upon them. epo has its chief effect on sustaining the cells derived from the

CFU-E

8} =+ hypochromin RBC7} 10%°]4+4] W&
AAHA o3 FA-Z wkgo g 4T & 9
o} Zrdolut A5 Aste] gl& wie I-1, TNF
2 cytokineo] +e]F o] o]Fe] T-HE =&
2> stem cello]] #Z-&-3le] INF-7, INF-8%
& EujAA o]Fo] CFu-EdlA erythroblast
2o ¥3}5 A5l y -HuEPO*#] Hkg-o] ¥4
AsiAdeld 5= g}t (Figure 2). L o)g]d] y -~
HuEPOS2] #h-g-o] FAAsA Jeve ddd
#1 (NFK-DOQI, 19974 Ry wlelzic,

Ly HuEPOA F49F 23 dad F o @
2 AL FE5E Fkshe ¥ gke] §iFel gl

Het/Hbe| S&EX|

Z7)ofl= y —-HuEPO %9 & Hct/Hbe] &
2E 30%/10 g/dle]Ateg &=3slgon}
of e}A o]F Exz|e] WS 33%-36%/11g/
dl-12g/d1 = F7IA)7]= Ao] vlEAlslclil NFK-
DQI stR| Aol LEFF v} gt} (4). F )&
< Hctol] 30-33%°]5td wff FX%kx}e] A&
= s A HR ARl SolskAlE o] A
wde] 2.9 iy S1Rda Baslsich o

E33|9] Het/Hbell 22317 $jsle] o3
target iron X+ 9* ferritin > 100ng/ml,
transferrin Saturatin > 20%°]Ae] 2 A slc}
3 X ) g},
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Figure 2. Cytokine effects on erythropoiesis. Inflammatory cytokines block erythropoiesis

by the eggects of IFN- 7, and INF- 8 on the development of erythroblasts from

the CFU-E,
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Ha ey dA 93FAE o AAsa e
FAlole}, v ~HUEPOE A4} 3lgl& wie)
W27 o 8 AZEeRA] of 58 Tl
Ao TEE 7243 "o}, ulely st FA)
s AAE] FeEle] AL 8o g R x&H
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stpAbg Ak Zlo] wiskalslc}. NFK-
DOQI AFA A= AR FxlofA = 93]
FAE @A Qv AFale] A9 HslE
A8} o] W ¢k & 120-180 IU/kg/weeks
= 3 3] B8 Foslo 2-4 AL Het/Hb =
Ez2]9) 33%/11.0g/dld] sl AL Zxg
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AaL glch 27] 858 Fo7 Foll 2-4 F vl
Hete] 2% ©JW2 574" y -HUEPOS] &
40% F7HA1713 5k 8% o] A} & oln] HEA)
o] =slA =Wl 25%eshs Ao it sic).
EuppAg s el Aoy gl AlR
o7} ofhviz A7 € Wi B o4
3 ik, ojul Bihjd) 24 o] Al g A
el A] F8dshs o] wigkalshe] HAl W g=k
o] Westl Wet. w3 Yo BEFEI) FE
o= 713 Yol 2|2 Het/Hbol| £231%]
£ i FE-E J90E 50-100 mg FAFsA
1} carnitine, androgens-g& #Wg3le] Al&3)
9 y -HuEPO*®] E3}F oS S71A2 £ 3
th. FIE y -HuEPO°] FslFAbe] A2k why
F dsiat2 e Azl b3 DOQI A AAHE &
Mepazzl gheb, #askA)7) vk} (Table 3).
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Table 1. Causes for Indequate Respones to r—HuEPO

The Most common cause of an incomplete response to r—HuEPO is iron deficieney. In
the iron—-replete patient with an indequate response to Epoeti,the following conditions

should be evaluated and treated, if reversible :
. Infection/inflammation,(eg, access infections, surgical inflammation, AIDS, SLE)

. Chronic Blood loss
. Osteitis fibrose
. Aluminum toxicity

Folatte or vitamin B12 deficiency
. Multiple myeloma

. Malnutrition

. Hemolysis
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(Evidence)

. Hemoglobinopathies(eg, Alpha and beta thalassemlas sickle cell anemia)

Table 2. Advantages of Subcutaneous Versus Intravenous r—HuEPO Administration
Adantages of Subcutaneous r~-HuEPO Administration

1. Most Patients require less Epoetin via SC compared to IV route.
2. When given SC, r—HuEPO may be administered in many patients one to two times
per week, thus reducing administration cost to faciltiy.

Advantages of IV r—-HuEPO Administration

1. No patient discomfort

2. Most clinical experience (in the United Staees)

Table 3. Strategies for initiating and converting to subcutaneous r—-HuEPO Adminisitratin

Continue Pre—dialysis SC administration when patients begin dialysis treatments.
Educate hemodialysis patients on the advantages of SC administration (improved Hct/

Hgb response and economic savings).

Establish a unit—wid policy under which all hemodialysis patients are started on SC

administration at the same time.

Use the smallest possible gauge needle for injection(eg,29 gaugc).

Use a multi—dose r—~HuEPO preparation that contains benzyl alcohol.
Divide the doses (a smaller volume for injection may reduce discomfort).
Administer a single, weekly Injection patients receiving a samll dose.
Rotate injection sites between upper arm thigh abdominal wall areas.
Encourage patients to self-administer r—-HuEPQO when possible.

o2A o2 7i] 7
(B3 8 €Y ozl CMVE)S] ot o
AGA) 715 FAANA FAF 4 =g 3
247 siglen BA5] 25
Z AU NF 9 B P
NEAE AR e 2 dBE % 5

H5ic). £ ool Hedr)eg sl F4
BAe F1HETE ARshed B4l H7= 3
gr}. o)e} o] y —HUEPO¥: WHAAIR-AZgka}

(3

o] ghe] A& A HPem NPA8T} &
FH ez ool we} n AR TR} F
Az 8.0] AFA7)7F SR DA oA A H
Aok, 2oy FAX 8L X)FA)7)7} AR A A
A=K vl A BUNS 5271 AUXA &
Zbshe A7t eBmg AR e E7Y
4% csled 2EE Feofvt Basioa A
7=}, Azl A3l st x = y -HuEPO
Fof F YARMART) T2}, FFeY o
Ao ou] A AXE AL 2T 5 YR
AdeEr] =& TreadmillFANME E5%5



-346-

TR CE U 184 298 1999

o] WAl Frhge BT 5 glsie} (3]s,
1997).

A8 9): Q) §AA A
Fq7h 7| AFA Fa)

Y3} ghe] Ao viX Q¥ HEY
2}e13]4] 1997;16:501-507.

Ifuda D, Feldman J, Frieduman EA: The
intersity of hemodialysis and the response
to erythropoietin in patients with end-
stage renal disease. N Engl J Med 1996;

34:420-425.

Laomble C, Da sillva JL., Bruneval P, et al:
Identification of tissue and cells producing
erythropoietin in the anemic Mouse. Contrib
Nephrol 1988;66:17-24.

NFK-DOQI: Clinical Practice Guidelines
for the treatment of anemia of chronic
renal failure. Am J Kidney Dis 1997;30(S3)
S218-220.

Winearls CG: Recombinant human erythro-
poietin: 10 years of clinical experience.
Nephrol Dial Trasplant 1988;13(82):3-8.



