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2000 5 1 2001 8 31

32 37
8 24 1
36 21
36 SPSS 8.0
Pearson' s
Student’s t test

Student’ st test
ANOVA Schesfeest ( )

Tamhan€&€2 test () P
0.05
( 41) (3.7£3.4
) (5.7+4.4 )
4.1
P 8
32 37
( %) 45.5(10/22) 27.6(8/29) 0.364
() 59.7+12.1 62.8+11.4 0.271
() 3.7+3.4 5.7+4.4 0.041*
(g/di) 9.1+0.8 9.0+0.9 0.658
(%) 25.6+2.4 25.1+2.3 0.388
(ng/ml) 667.4+253.3 682.8+420.3 0.845
(%)* 31.5+15.3 29.2+13.8 0.513
(g/dl) 3.4+0.3 3.3:0.3 0.325
(mmol/L)  4.7+1.0 4.6+£1.0 0.634
(IU/L) 182.0+324.0 90.8452.9 0.144
13.1+£7.8 14.8+7.7 0.435
: Student’ st
$ = Serum iron / total iron binding capacity

*P 0.05
14



1 1
1 1
1 2 24
1 36
4.2
P §
24 36
( %) 41.2(7/17) 28.6(8/28) 0.543
(g/di) 9.3+1.0 9.1+1.1 0.391
(%) 26.1+2.9 25.2+3.1 0.283
(ng/ml) 603.6+192.7 634.3+230.1 0.593
(%) 25.4+8.4 26.4+11.6 0.702
(g/dl) 3.5+0.3 3.440.3 0.740
(mmol/L)  4.9+1.2 4.9+1.0 0.795
12.5+7.4 13.4+7.6 0.668
Student’ st
4.3
P §
(g/dl) 0.1+0.7 0.0+0.9 0.524
(%) 0.3+2.0 0.1+2.6 0.740
(ng/ml) -60.9+277.2 -66.4+288.2 0.942
(%) -4.8£13.7 -3.0+9.5 0.563
(g/dl) 0.1+0.2 0.1+0.2 0.707
(mmol/L) 0.2+0.9 0.3+0.8 0.766
-1.2+4.2 -1.4+4.9 0.895
Student’ st

(

4.2)

) ( 43

15



1 1
21
36
4.4
P §
21 36
( %) 40(6/15) 28.6(8/28) 0.591
(g/d)) 9.0+1.0 9.3+1.1 0.220
(%) 25.1+2.9 25.8+3.1 0.438
(ng/ml) 538.5+205.4 653.7+422.2 0.177
(%)  27.9+6.9 33.2+13.4 0.065
(g/d)) 3.5¢0.4 3.4+0.4 0.247
(IUL)  126.1+92.6 99.9+56.9 0.329
(mmol/L)  4.60.8 4.6£1.2 0.936
12.2+7.7 14.5+8.0 0.311
; Student’ st
4.5
P §
(g/d) 0.1¢1.0 0.2+1.0 0.363
(%) -0.3+2.8 0.6£3.2 0.290
(ngml)  -137.9+291.4 -50.0+159.3  0.149
(%) -1.4+117 -4.0+10.9 0.998
(g/dl) 0.120.2 0.0£0.3 0.628
(1U/L) -83.4+442.6 7.04+5.3 0.477
(mmol/L) 0.3t1.0 0.0£1.0 0.343
-0.9+3.1 -0.3t5.1 0.622
: Student’ st
( 4.4

4.5)

16



( ) ( 46)
4.6
( ) 5(15.6%) 8(21.6%) 13(19.4%)
( ) 3(9.4%) 1(2.7%) 4(6.0%)
( ) 1(3.1%) 2(5.4%) 3(4.5%)
( ) 11(34.4%) 9(24.3%) 20(29.9%)
( ) 12(37.5%) 17(45.9%) 29(43.3%)
( ) 32(100%) 37(100%) 67(100%)
Pearson’ s chi-square P=0.602
4.7
P $

Age(years)  61.4#8.7 50.6t9.8 66.7+16.9 60.6:12.1 62.8t12.3 0.348
Durdtion (year) 7.1#50  2.9+21  3.1+19  4.1+31  45+4.4 0183

Hb (g/dl) 9.3t05 82+05 9.6:09 88+1.0 92+08 0.062
Hct (%) 259+1.4 235+18 26.7+2.8 247+24 25626 0.206
Ferritin (ng/ml) 798.8+308.0 515.8+103.7 554.9+56.2 567.0+183.2 729.0+458.2 0.252
TS(%) 32.9+16.0 22.3+13.2 28.0t125 27.1+9.7 32.7+16.7 0.488

CPK (IU/L)  229.5+447.1 130.5+172.583.0+47.3 118.4+80.1 98.4+74.6 0.506
Albumin (g/dl) 3.3+0.2 3.2+05 3.2+0.3 3.5+0.4 3.4+0.3 0.449
K (mmol/L) 4.8+0.8 4.6£0.7 4.8+0.9 4.8+0.7 45+1.2 0.888
Tota score 6.1+4.3 14.0+11.4 7.0£1.7 14.8+6.9 186465 <0.001

$ one-way andysis of variance(ANOVA)
* P 0.05
ANOVA
( 4.7
(P=0.062)

( 4.7

17



ANOVA

(
4.8 4.9)
4.8

5 S
Age(yeas)  55.8#60 515+11.8 73.6  61.0t11.6  61.0+14.4 0507
Duration (year) 2.8+1.1  3.3£2.5 1.0 3.1+2.1 48+49 0671
Hb (g/dl) 9.3t04 8002 100  9.0:08 9.3:t0.8 0.047
Hct (%) 25.8+1.7 23.0£1.8 29.0 25.242.3 26.2+2.6 0.159
Ferritin (ng/ml)732.2+132.4 563.3150.8 559.6 604.5+184.8 731.1+358.7 0.680
TS(%) 39.0£17.8 21.3+16 14.7 28.1£7.5 35.5£18.4 0.285
CPK(IU/L)  447.4+763.8135.7487.9 77.0 120.8483.1 133.7+103.3 0.414
Albumin (g/dl) 3.4+0.2 3.310.6 3.0 3.6£0.4 3.3t0.3 0.200
K (mmol/L) 5.4+0.9 4.3+0.6 4.5 4.5+0.6 4.4+1.3 0.387
Total score 5.6x4.2 140114 6.0 11.4+4.7 19.4+7.4  0.004°
$ one-way anaysis of variance(ANOVA)
* P 0.05

4.9

5 S
Age(years)  65.0:85 47.9  633:223 602134 64.1+110 0635
Duration (year) 9.8+4.5 1.8 4.1£1.0 5.2+43.8 4.4+40 0.039
Hb (g/dl) 9.310.6 8.9 9.4+1.1 8.6:1.1 91409 0.545
Hct (%) 25.9+1.3 25.2 25.54£2.7 24.0£2.6 25.242.6 0.566
Ferritin (ng/ml) 840.5+383.9 373.3 552.5+79.7 521.2+180.8 727.6£528.1 0.516
TS(%) 290.0£14.7 252 36.7+6.8 25.8+12.1 30.7£15.7 0.899
CPK (1U/L) 93.3+409 115.0 86.0+66.5 116.1+81.9 755+35.9 0.462
Albumin (g/dl) 3.3+0.3 3.1 3.310.3 3.3:t04 3.4+0.3 0.860
K(mmol/L) 4.4+0.5 5.2 5.0£1.2 4.7+0.9 44+1.1 0.923
Total score 6.4+4.6 - 7.5+2.1 19.0£7.0 18.0+6.0 <0.001"
$ one-way anaysis of variance(ANOVA)
* P 0.05

ANOVA
( 4.8

(49
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(9.8+4.5) (2.841.1)
( 4.101)
4.10.1
P §
5 8
() 55.8+6.2 65.0+8.5 0.063
() 2.8+1.1 9.8+4.5 0.006*
(g/dI) 9.3+0.4 9.3+0.6 0.975
(%) 25.8+1.7 25.9+1.3 0.857
(ng/ml)  732.2+132.4 840.5+383.9 0.560
(%)° 39.0+17.8 29.0+14.7 0.294
(g/d) 3.440.2 3.3+0.3 0.476
(IU/L)  447.4+763.8 93.3+40.9 0.206
5.4+4.2 6.4+4.6 0.766
8 Student’ st
*p 0.05
4.10.2
P §
3 8
(g/dI) 9.6:0.3 9.3+0.6 0.229
(g/d)) 0.5:0.1 -0.1+0.7 0.066
(%) 26.3+0.6 25.8+2.3 0.404
(%) 1.0+0.4 -0.1+2.1 0.190
(ngml)  624.4+130.2 651.3+250.2 0.866
(ng/ml)-160.2+18.3 -189.2+211.0 0.711
(%) 32.2£18.3 29.0+14.7 0.259
(%)-4.4£11.3 -6.8+12.1 0.780
(g/dl) 3.5+0.1 3.4+0.3 0.574
(g/dl) 0.2+0.2 0.1+0.2 0.328
5.7+3.5 54+2.4 0.878
0.745.1 -1.0+4.2 0.592
8 Student’ st

19



4.10.3

P §
3 8
(g/d)) 9.2+3.0 9.4+1.0 0.724
(g/d)) -0.1+0.5 0.2+2.5 0.917
(%) 25.4+1.6 25.1+3.0 0.700
(%) 0.1+2.2 0.2+2.5 0.937
(ng/ml) 557.5+283.4 667.6+514.8 0.739
(ng/ml) -227.1+427.9 -172.9+202.3 0.850
(%) 33.4+£9.7 29.9+12.1 0.672
(%) 1.2+12 -2.8+£17.2 0.719
(g/dI) 3.4+0.4 3.3+0.3 0.500
(g/dl) 0.2+0.3 0.0+0.2 0.234
(1U/L) 207.0+£99.0 93.4+30.8 0.013*
(IU/L)-738.5+1123.6 0.1+31.0 0.047*
6.3+4.6 6.1+1.9 0.913
1.3+3.5 -0.314.1 0.568
8 Student’ st
*p 0.05
(207499 IUI/L) (93+31 IU/L)
(-739+1124 IU/L vs
0+£311U/L) ( 4.102  4.103)

20



(11.4+4.7) (19+7)
( 4111
4111
P §
11 9
() 61.0+11.6 60.2+13.4 0.887
() 3.1+2.1 5.2+3.8 0.132
(g/dI) 9.0+0.8 8.6+1.1 0.384
(%) 25.2+2.3 24.0+2.6 0.291
(ngml)  604.5+184.8 521.2+180.8 0.325
(%) 28.1%7.5 25.8+12.1 0.606
(g/dI) 3.60.4 3.3+0.4 0.125
(1U/L) 120.8+83.1 116.1+81.9 0.906
11.4+4.7 19.0+7.0 0.009*
8 Student’ st
* P 0.05
4.11.2
P §
11 8
(g/dI) 9.0+1.1 8.6:0.7 0.430
(g/dI) 0.0+0.8 -0.2+1.1 0.671
(%) 25.3+2.8 24.3+2.1 0.374
(%) 0.1£2.5 -0.0£3.0 0.854
(ng/ml) 536.5+191.3 622.7+161.6 0.317
(ngml) -68.0+347.4 68.7+80.1 0.233
(%) 23.2+7.7 30.5+11.0 0.118
(%) -4.9£10.8 4.3+4.0 0.048*
(g/dI) 3.6:0.4 3.5+0.4 0.380
(g/dI) 0.1+0.2 0.1+0.2 0.721
11.145.1 12.6£5.5 0.542
-0.3£3.2 -5.6545.1 0.014*
8 Student’ st
*p 0.05

21



4.11.3

P §
11 8
(g/dl) 8.8+1.2 9.1+0.9 0.585
(g/dl) 0.1+0.8 0.9+4.0 0.499
(%) 24.8+3.7 25.313.1 0.798
(%) -0.3+62.2 0.9+4.0 0.389
(ng/ml) 471.2+194.3 580.0+147.5 0.202
(ng/ml) -133.3£275.0 26.1+166.1 0.106
(%) 27.616.1 39.1+17.3 0.055
(%0)-5.1£9.8 7.6£11.7 0.134
(g/dl) 3.6:0.4 3.5+0.5 0.478
(g/dl) -0.0+0.3 0.1+0.2 0.478
(1U/L) 169.7+105.1 133.3+102.1 0.557
(IU/L) 74.0£120.6 -6.2+90.7 0.239
9.615.1 14.1+6.5 0.108
-1.7+2.7 4.045.5 0.250
8§ Student’ st
(-4.9+10.8%) (4.3£4%)
(-5.5+5.1%)
4.11.2)
( ) (27.6%
16.1%0) (39.1+17.3%)
(P=0.055)

( 4.113)

22



(134+103 1U/L)

(7536 1U/L)

23

( 4.121)
4.12.1
P §
12 17
() 61.0+14.4 64.1+10.9 0.520
() 4.8+4.9 4.4+4.0 0.799
(g/dI) 9.3+0.8 9.1+0.9 0.379
(%) 26.2+2.6 25.2+2.6 0.301
(ng/m) 731.1+358.7 727.64528.1 0.985
(%) 35.5+18.4 30.7+15.7 0.635
(g/dI) 3.3t0.3 3.4+0.3 0.635
(IU/L)  133.7+103.3 75.5+35.9 0.041*
19.4+7.4 18.0+6.0 0.573
8 Student’ st
*p 0.05
4.12.2
P §
8 17
(g/d)) 9.6+0.9 9.2+1.3 0.409
(g/dI) 0.1+0.7 0.1+1.0 0.949
(%) 27.0+£3.6 25.5+4.0 0.372
(%) -0.1+2.0 0.3+2.9 0.766
(ng/m) 680.7+202.2 654.0+265.9 0.805
(ngml)  -47.3+246.3 -89.2+276.8 0.779
(%) 28.818.4 26.8+14.3 0.714
(%) -7.5+18.5 -3.949.1 0.610
(g/dl) 3.3+0.2 3.5+0.3 0.132
(g/dI) -0.00.2 0.1+0.2 0.249
18.448.2 18.0+7.1 0.908
-2.314.6 0+4.5 0.258
8 Student’ st



4.12.3

P 8§
6 17
(g/dl) 8.9+0.7 9.3+1.2 0.370
(g/dl) -0.5+1.0 0.6+£3.5 0.230
(%) 24.9+1.8 25.8+3.4 0.553
(%) -1.6+3.2 0.6+£3.5 0.192
(ng/ml) 623.9+190.8 700.9+494.8 0.718
(ng/ml) -149.5+360.1 -26.7+136.1 0.381
(%) 25.6+7.5 30.9+12.0 0.333
(%) -7.0+£13.8 -3.5+£19.0 0.684
(g/di) 3.4+0.2 3.4+0.5 0.878
(g/dl) 0.1+0.2 0.0£0.4 0.348
(IU/L) 66.5+31.4 92.0+41.7 0.198
(IU/L)  0.2£20.9 15.4+23 0.211
18.8+8.8 19.247.2 0.926
-0.5+3.8 1.245.0 0.461
8§ Student’ st
( 4. 122
4.12.3)
4.13.1
5 >5
0 22(51.2%) 9(36%)
>0 21(48.8%) 16(64%)
Pearson’ s chi-square P=0.226
4.13.2
5 >5
0 13(52%) 3(42.9%)
>0 12(48%) 4(57.1%)
Fisher's Exact P=0.669

24



4.13.3

5 >5
0 9(50%) 6(33.3%)
>0 9(50%) 12(66.7%)

Pearson’ s chi-square P=0.310

3
4.14.1
0 1(16.7%) 4(80%)
>0 5(83.3%) 1(20%)
Fisher's Exact P=0.080 Pearson' s chi-square
P=0.036
4.14.2
0 0(0%) 3(50%)
>0 1(100%) 3(50%)
Fisher's Exact P=1.000 Pearson' s chi-square
P=0.350
Fisher's Exact

P=0.080 Pearson' s chi-square P<0.05
( 4.141 4.14.2)

25
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-20

10

10

20

D _TS3

4.1 (d-Hct2)

(d-TS3)
4.15 (d-Hct)
(d-T9S)
T P
-0.434 0.538 -0.807 0.441
d-TS -0.138 5.747 -2.407 0.039
R2=0.392
1%
0.138% 1%

0.138% (%)=

-0.434 - 0.138 %) T  -2.407

(P<0.05) (4. 15)
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1. 1%
30 % 19. 4%
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5152
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ANOVA
)
(P=0.001)
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(P=0.008) (P<0.001)

(P=0.032) (P=0.003)
(P<0.001) (P=0.028)
(P=0.059)

(P=0.047)
(P=0.062)
Tamhane s T2 (P=0.006)
(P=0.023) (P=0.001)
ANOVA (P=0.039)
Scheffe (
) (P=0.033)

(P=0.183)

(P=0.047) (P=0.013)
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138%

31

1%
1%



(prospective an
noonandomi zed)

32



f a
Ph

ur
19

of
h e
19

19

co

pa
19

er
ra
Pr

S e
co

I n
1 OWi
Co
re
c h
1 1Es

muz zi G, Rossi EC. Hemat ol ogi c ¢
Il ur e. I n: Brenner B M, Rector F (
I |l adel phi a, PA: WB-2slafuén.d er s . 1995
ro J, Brown S,alMi |Ereyt lOPPpoiet i n | ¢
emic nephric and anephric patien
79; 985849
roulis CHG. Hoffman BJ, Kourides |
erythropoietin measur ed by r a
mat ol ogi c di sorders andncldrdHematoe
8 1; 4912:.8 5

alpin H, Mol lison pPan iRe dnepenrli tlii d
hepatic nephrosis. -3®0i.n Sci 1953
chen AG. Haemol ysis in chronic r
82; 3325:.2 8

ne Y, Rege AB, Fi sher afW,e rByatrhorncai d .
| efnoyr mi ng c €l lasn HEBFWnNn sera of azot
tients with anemia of renall di se
78; 9292916

riyama Y, Rege A, Fisher JW. Stud
ythropoi esnihss bi tory effect cof ser.
bbits on heme synthesis in rabbit
oc Soc Epx Biol-9Med 1975; 148: 94

l Il ner SF, Vantrin R, Kornick JE,
rum from patients with chronic ren
| ony growt h &Aibn GQliitn® @Me;dd 23 7357.0

ouse RE, Costigan DJ, Mills BA, et
cause of upper gastrointestinal bl
t Med 198456;11.45: 458

nnearl s CG, Olitver DO, Pippard MJ
tes PM. Effects ofirmudamni wedthro
combi nant DNA on the anemia of P
ronic hemodi al ysi s:117a/n.c et 1986 ; 2

chbach JWw, Egrie JC, Downi ng MR,
33



Co
re
p h
19
12An
I n
B a
13Ri
p a
p a
14Go
an
N e
1 5Wa
p h
he
19
1 6Es
h u
re
tr
17Eg
Fi
qu
(r
18Un
Ki
19Li
t h
8 2
2 OWe
pr
| s

2 1S h-

of

rrection of thetagediaenhl eddseas
combinant tthhumpaoi dteiyru.l t s of c ombi

asel & phabkeni cal Nr iEanlgsl. J Me d
87; 386: 73

atole B, Dilip S. Treatment of ane
Wi llidgmPrinciples and Practice

| t i mor & | ML& hWVi n8&8nd .ed 9 9p9. 4.0 3

tts TO, Bar bour Geac o nHdeanroys itdoe rcohsri cs
renter al I ron therapy I n mai nt e
tients. Nephr-8811978; 22: 316

| dman M, VahgeMwéebhebdltransfusic
d iron overload in patients rece
phr ol Di al Trans3p2.ant 1987; 2:316
terl ot Y, CantiMuddwex K, HKdriada | m
agocytic activity of neutrophils
modi al ysi s: the critical role of
85; 29510:45.0 1

chbach JWw, Abduhadi MH, Browne JI

ma nt herroypoi et i n i n anemi es tpaagtei ent s
nal disease: resumdliIst o¢demat phaslki n
lal. Ann I ntern-1Me0d0.1989; 111: 992

gers PW, Greer J, J ebhec&klst hS . C aTrhee
nancing Administration data for

aty I mprovement project on the t
eview). Am J Kidne$4Dis 1994; 24: 2
Il ted States Renal Data System 199
dney Dis 1996; 28(suppl 3): S56.

n FK, Suggs S, Lin CH, et al. Clo
e humamopoyetin gene. Proc Natl Ac
. 548.0

stman MA, George S, Scheel PJ, et
oviders in a global capitated env

sues 1996,; 10: 26
Chien QunTuin Erythropoietin (EPO)
Il nternal Medici;Bé4d4p7f.18ai wan 1998

34



2 2.

12(8p4 1992

2 3. NaK-ATP
pp. 1129 8 7
2 4 .
14(83p8019914
25.
16(8302 1996
2 6.
17(838 1997
27 . 27 18( 4)
158 1997
2 8.
7(4) :423992
29. 100
16( 5)-4 311929 3
30Bri ght R. Ca s etsi aamsd, oiblslewrsvtar ati ve o
di sease accompanied with the secret.i
Guys Hosp Rep37198.36; 1: 338
31Er sl ev AJ. Humoral regulation of red
1953; 83.5374.9
32Jacobson LO, Gol dwasser E, Fried W,
kidp Iin erythropoiesis.-6Bdture 1957
33Mc Goni gl e RSR, Wal | i n J D, Shadduc
Erythropoietin deficiency and eryt
defici Endpey | nt 1494844.; 25: 437
34. ( )
( )
pp. 1188491 9 9 9
35Eschbach JW, Funk D, Adamson JW, et
patients with renal failure under gol
Engl J Med 1-8668; 276: 653
36Lboge JP, Lange RDar aMotoegrei £&t i on of t
associated with chronic renal I nsu

35



1958;-28: 4

37T.at sumi N, Kojima K, Tsuda I, et al
to assess recombinant human erythro
hemodi alysis patient $99Cp88r#dh Neph
38Aherne WAut Treed cell and azotemia. J
1957; 185252

39Anatole B, Dilip S. Treatment of ane
Il n:WillidmPrinciples and Practice
Bal ti mor & | ML& hwi n8nd .ed 9 9p9. 401
40Beni gni A, Boccardo P, Gal busera N
activation defect of the bl atel et
compl ex I n patients wi t h ur emi a.
1993; 22876638

41Gr al ni ck HR, Mc Keown LP, Williams S
and pl at eWNidtl evboomand factor defect ir
Med 19888&8B: 806

42Recny MA, Scobie HA, Kim Y. Structur
natur al human urinary adnedr i vy @d o mb
erythropoietin. J Bi oll7Clh6e3m1987 ; 26 2:
43Gregory CG, Eaves AC.erTyhtrhereo pot & ¢ e :
progenitor cell differentiation di s
of physical and bi ol ogical pro
1978; 58583827

44Kannourakis S, Johnson GR. FrEBctiona
from nor mal human bone marr r ow: |
erytheopoi human-cphdcéenbakd medi um
granul-magytephagestcmubbaying factor.
1988; 716358

45Gregory CJ. Erythopoietin sensitivi
mar ker I n t he hemapoi etic system:
erythopoietic coliomycellsponséeur e.
Physi ol 1937061;.9: 289

46Bachmann S, LeHi-U. MCoEalkiaz at ikKon 0
erythropoietin MRNAS-nuahdoti @eas e

| mmurneoacti vity in peritubular cell s

36



I ndi cates t hat fibrobl asts produce
Hi st ochem Cytoch3ednb .1993; 41: 335
47Gol dber g N, Lundin AP, Del ano B, et
ventricular size, wall thickness, a
patients treated with recombinant hi
Heart J 199422;71.24: 424

48ascal J,JTeMwauyada LI, Liano F, et al
| eft ventricular hypertrophy after
anemia with erythropoietin in patie
prospective study. Cli-B8Nephrol 199
49Metra M, Cannel a G, La Cannian G, et
exercise capacity after correction
wi t h -setnadg e renall failure. Am
1991; 6 81016066.0

50Grunze M, Kohl man M, Gruner |, et al
physical performance of chronic hemo
erythropoiteteat ment . Am J Nephr ol
2) :-28.

51Evans RW. Recombinant human erythop
of | ife-safagegend enal di sease patients

analysis. Am J Kidney DS701.991; 18( s
52Moreno F, Vanderr abRearoe#,R.Arlarcfill udidc
hematocrit on the quality of [Iife h
Nephr ol Dial Trans-pD38A@t 1994; 9: 1034
53NKBOQI <clinical practice guidelines

anemia of chronic renal failure. An
Suppl 3S 24109. 2

54Mi r ahmadi KS, Wellington LP, Winer R
l evel. Determinant of Il ron require

patients. JAMAG60977;238:601
55TTayl or JE, Peat N, Porter <QosMorgan
Il ntravenous I ron therapy I mMpr oV e
eyt hropoietin in haemodialysis pat
Transplant 1-208311:1079

56Fi shbane S, Maesaka JK.-sltragre mamad e

37



di sease Am J Kid BB8 1997;29(3):31
57Wi ngar d RL, Parker RA, | smai | N, Ha k
Il ron thdrmapyatients recei ving reco
erythropoietin. Am J K#dadfAey Dis 199
588Sunder Pl assman G, Hor | WH. | mportan
erythropoietin therapy. Nephr ol

1995; 102 027067.0
59Rai ne AEG, Roger SD. E fi fne cotn obfl oeordy
pressure. Am J Kidney DBS8.1991; 18( s

6 0St ephen HM, Brunner R, Mul | er R,
hemodynamics, bl ood vi saxmogiidtye n saind
system in hemodi al ysi s patients u
recombi nant human Eogt hr bpoNephmo
1989; 789892

6 1Giat zmacher P, Bergmann M, Weinreich
and adverse effects of correction of
human erythropoietin I n patients

hemodi alysis. ContriblMN8phrol 1988;
6 2EschbWchEdyt hropoietin i s not a caus
Semin Dial -1893;6: 180

63Canadian Erythropoietin Study Group
recombinant human erythropoietin an

exercicsaevity of patients receiving
Conttrpihbr oNe 1988186: 104
64Wr i ght on NC, Farel/l FX, Chang R, et

potent mi metics of the protein hor
Science 199466;32.73: 458

6 5Hamamori Y, Samal B, Tian J, Kedes I
human gene in a mousaiha@keindf nvesa
1995; 95(-48132808

66 .
pp. 3302561 9 9 7

6 7.

pp.-601994
68 .

38



pp. 1189931 9 9 4

69
pp. 2601994
7 0.
pp. 4436531 9 9 4
71
pp. 2/71994
72. pp. 115501 9 9 7
7 3.
pp. 13982
74.
pp. 1167901 9 8 2
75.
pp. 10082
76 .
pp. 7119 8 2
77
pp. 2149 8 2
7 8.
pp. 3982
79. pp. 5546331 9 8 9
8 0.
pp. 211996
81.
pp:-5319914
8 2.
13(1)2:817991
8 3. ( )
pp. 1-9 318 8 0
8 4 . pp. 46993
8 5. pp. 795Y976
8 6 . pp. 5929283
8 7. pp. 1105
1995

8 8. pp.-88
39



19
89.
19
90.
19
91D a
A.
2nd
9 2Ca
I n
di
Pr
9 3An
He
Sc
ch
9 4St
tr
9 5Gi
vV a

96 .
97.

98.
9 9B a
er
t h
Ha

914
pp.-63%
914
pp. 369
91

vid W. Martin: WaDeaewi & Wi nMaratlisn, iF
Mayes, VictHar e iRReovdiveew lost By oc hen
eidt i,onchapter 43, 581, 1984.

t hryn L. Shulter, Mar s ha W.

t-daal ytic parenteral-shagei triecral i
sease patients, in: William L. He
actice of "DddAiLtYiSdnS,, c2h a3p7%t8 1996, 37
ne M. Mi | es, EIl i A. Friedman: Cer
modi al ysi s: OQutcome and Compli ca

hrier, Carl W. Gottschal k':edbsi,sease
apter 92098,3528 11799 7.

ewart, R. S. Psychi at rliycsiiss saneds |
ansplantation. Hosp. Commun. Psyc
ordano, C., et al. Utilization of
|l ine and phenyl analinleanaoehehd®9?h a
178,
pp. 212997
681

40(2)12 1999
pp. 14997
risi G, Mer |l o C, Pal estra P, et
ythropoiesis and serum ferritin
erapy for anae¢emgae ofeneaihnhddi sease.
emat ol 49909138;.9 01 3

40



w N

© N Ok

(2)
1.

(1) (2)
(4) (5

80

( <10mg/d <30%)

2 (EPO)

( <6mg/dl <2 Oo)
( )

80 A B 40
EPO
(Tid, PC) 6 .97 EPO

20

41



B EPO EPO

2 . Hb Hct H
EPO Hct 20% 28% (20% Hct<
28%) EPO 4000 Hct 28% 30
(28% Hct< 30%) EPO 2000 H
30% (Hct 30%) EPO Hct 20% (H
<20%)
3. ( )
(ferritin) (transferrin saturation; TS)
(creatine phosphokinase; CPK)
3
1. 89 9 1 90 6 30
2 .
(4)
6
()
1. (Repeated M easurement analysis of variance;
ANQOVA) Hb Hct feritin TS CPK
2 . T-test Hb Hct feritin TS CPK

3. (ANOVA) A )

42



1. Hb Hct ferritin abumin

2. ferritin 300-500 ng/dl TS 30¢

-50%
3 ( )
1.
2.

(D Hb<6mg/dl  Hct<20%

(2 (BP>140/90mmHg)

180/110mmHg
©)) 6meg/L
(4)
10,800 (40 *00 * 3 )
( ) 5,000 3,000
2,000 216,000 2,500
[ ]
1.
@9 21,2 ( 84)6:4.
2 . NaK-ATP
1987

3.

1994; 14-UB) : 268

1997: 17-66): 334

90.01.20

43






TREBBRZ2REHMEXER

China Medical College Hospital

P TRHEFTERE 2R
No.2, Yuh Der Road, Taichung, Taiwan, R.O.C.
Tel: 886-4-22052121 ext: 1605 Fax: 886-4-22062723

A2 Es K B € Ethics Committee
) & E R

EAGERA S4B EEARERRR " whFELFERAFELHETNR
BB RAL | ARE > CAALTFZA—BERARARARZIATEELER
i% > 4FILIEA -

THRELRRERER
AL E &
¥iEHRE RAZE

@i@; X7

March 2,2001

To Whom It May Concern:
RE: A clinical study of added Bao-Yuan Tang in treatment of renal anemia of

uremic patients.
Principle Investigator: Dr. Ming Tsung Kao
CMCHct Number:89-25

This is to certify that the above study is approved by the Ethics Committee of China
Medical College Hospital on Mar. 2, 2001.

Sincerely yours,

%%wa@.

Prof. Walter Chen, M. D., M.S.
Chairman, Ethics Committee
China Medical College Hospital

45



* 2052121  1550,1551,1600,1602

()
( HD) ( H bHct)
(ferritin)
() (1) 2) 3
(4) (5
(1)
80
A.
1. ( <10mg/dl <30%)
2. 2 (EPO)
B.
1. ( <6mg/di <2 M)
2 ( )
3 ( )
( )

© N TR

46



(2)

1. 80 AB 40
A EPO 19
(Tid, PCj)g EPO
B EPO EPO
2. Hb Hct Hct
EPO Hct 20% 28% (20% Hct<28%) EP
4000 Hct 28% 30% (28% Hct< 30%)
EPO 2000 Hct 30% (Hct 30%) EF
Hct 20% (Hct<20%)
3. ( ) (ferritin)
(trasferrin saturation; TS) ( creatine phosphokinase;
CPK)
3
1. 89 9 1 90 6 30
2 .
(4)
6
(5)
1. (Repeated Measurement ANOVA)
Hb Hct feritin TS CPK
2. T-test Hb Hct ferritin TS CPK
3. (ANQOVA) A )

90.01.20

47



(

)

1.

2, 300-500 ng/dl
30% -50%

3 ( )

()

()

1. (erythropoietin; EPO) 80150

2. 300-500 ng/dl 30% -
50% 520

3. B1

4.

5, (B C HI V)

6.

90.01.20

48



(

)

90.01.20

(

)

49



(D

O O O O O O ( O 0o O O
O
O O O O O
O O O O O
O ( )o O O ( )0 «( )
O O O O O O
O O o o o o o o o )o O
O O O O O
O O O O O
O O O O
O O (= O O O O ) O O
O O O O
O O O o___
O O o_
O O O O O ( )
O O O O O
O O O O o o o ) O
O O O O O O O (
)
O O O O O O O O O
O o_
O O O O O O O
O O O O *O *0O * 0 * 0 * 0
O O O O ( )
O O O O O O O O O
O O ( )
O O O O O O O O
o O o_
O O O O O O O O O
O O O O O
O O O O O O O O
G P A . . - L
O o o O O O O
O O O O O ( )
O O O O O
O O O O O O O O O O
O O O O o_
O 0o 0o 0o o o o o o o o o
o o o__ (_ )



51

Uy




3

2

(1

10

11

12

(

)

13

14

15

16

(

)

17

18

52



Abstract

The purpose of this study is to evaluate whether added Bao-Yuan Tang
(aBYT) can improve the renal anemia of uremic patients receiving long-term
hemodialysis (HD) and whether the Chinese syndromes would make a clinical
effect for aBYT.

We included 69 patients who have had taking erythropoietin (EPO) and
whose hematocrit (Hct) were >=20% and <30% without the condition of
infection, inflammation, bleeding, malignancy and iron deficiency.

The included patients were non-randomly divided into 2 groups. One
treated group (32 cases) took daily 20gm condensed powder (containing
pro-drug 36gm) of aBYT by 3 divided doses after meal under the previous
EPO administration for 3 months. The other control group (37 cases) just
received previous medication with the administration of EPO. We compared
hemoglobin, Hct, serum ferritin, transferrin saturation (TS), and total
symptomatic scores, and/or creatine phospho-kinase (CPK) of patients
between these 2 groups after the treatment of one and three months. We also
differentiated all patients into five different Chinese syndromes including
Chi-vacuity, Yin-vacuity, Yang-vacuity, both Chi and Yin Vacuity, and both Yin
and Yang Vacuity. We would look for the clinical effect of the Chinese
syndromes for aBYT.

The all data were not indifferent between these 2 groups before study and
after 1 and 3 months except initial HD duration. At the comparison of different
Chinese syndromes, CPK of the treated Chi-vacuity patients lowered more
significantly than that of the control Chi-vacuity ones (-739+£1124 |U/L vs 0+£31
IU/L) after 3 months of treatment. Transferrin saturation of the treated both
Chi and Yin Vacuity patients lowered significantly than that of control ones
(-4.9£10.8% vs 4.3+4%) after one month of treatment (P=0.048). The mean
TS of the treated both Chi and Yin Vacuity patients was less than that of
control group (27.6+6.1% vs 39.1+17.3) (P=0.055), but did not lower more
significantly after 3 months of treatment. The lowering of TS of treated
patients with last syndrome was significantly related to the elevation of Hct of
them at linear regression (r=-0.138) after 3 months of treatment.

The renal anemia of uremic patients with long-term HD could not change
significantly under the addictive treatment of 3 months of aBYT. But the
change of hematocrit of treated patients with both Chi and Yin Vacuity was
negatively related to that of TS of them with statistical significance by linear
regression after 3 months of aBYT treatment.

Keywords: uremic renal anemia, added Bao-Yuan Tang, erythropoietin,
Chinese syndrome
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