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Alo) A& ¥ A Ferritinx] 2] w3}

e EELEIEEE L EEEP
g o uwi-of & ¥.-z W I

CELED
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HEML R
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VELLUEE
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A z

A7) A4 A 8E 23 Y D] AFA AN A
A A = Y] AFHE UG PIFER ol
2 gAY, €AF4 fAelA] WA ferritiny]
€ olF §A9 M AAZANE F g AE2
d2iA glen vimd E41A e AAE £ e
Aol ol delA ] AR 3 e, Aol 4
Aol 4 94 ferritinX] 7} 5 A i€ 2 b
QheAle ofd] B ghon] Alo|AF Nl F4Y
HA g Mg e o] 8oz s FHL MY o]F
o] dojid o2 o 4s|} o} = o] el FF AT
€ "¢ =% X3ch olel AR Alo|AF A5
o] 45 3A FAHN 60%-& N2 Sl Alo]AF
qae] Aol g M AP HES A 3
Moz A3l ¥ a3k vlejdl,

et o e

198811 114945 1991 847t vt 23 9/HUE<L

Al ool F4HE Alol A dell 23 A Alo] A2 ok
¥ =2 19249x AEdiga EFdTFu= o] Fe] 3
L

.

| #AF AF FHAAAAR A creatininex] 7}
2.0mg/dle]3ke Al7]%e] 42 dA R 60o-F o
Aoz sged olfe HE FH7ZL 19.616.0
(12~33)) | Yoixict, o|F ZF A Aloj4]-g A3}
Aot olEe A7 ol AJHEEe 2007} 40%2 S
Bokor] W A8 AN HALr] 194019
23 A7} 584l01ie), ol EF A7) 464, 3=} 14
of o]l c}(Table 1).

Aol g Alof Refo A4 22 vigel HE&4E
Algslta] ghoker] HWAdA] Yo slEHor
cyclosporine A%} #-&82] prednisoloned ¥ 35o
3}iek. Cyclosporine® 4-¢ 6~84]7k4 3mg/kg A
sj5Algk 3 A 39k cyclosporine 1.5 mg/kg s

Table 1. Age and Sex Distribution

Age Male Female Total (%)
<20 4 - 4( 6.7)

21 — 30 17 7 24 ( 40.0)
31 — 40 10 2 12 ( 20.0)
41 —~ 50 13 4 17 ( 28.3)
51 — 60 2 1 3( 5.0)
46 (76.7) 14(23.3) 60 (100.0)

Mean age : 34.0 + 9.8 (19-58) years
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Table 2, Evolution of Hemoglobin and Serum Ferritin Levels After Transplantation

Time after transplantation {months)

Basal
3 6 12 18
Hemoglobin {g/ml) 7.6+1.1 13.311,6%+* 13.9£1,.8%%* 14,212,0%%* 13.722.3%%*
Serum ferritin
(ng/ml) 5521740 337£671%** 2241613%%* 212:390%%* 216£356%*

*P<005 **P<Q01, ***P<0.007

Mean durations after transplantation : 19.6 + 6.0 (12—-33) months

Table 3. Evolution of Serum Iron and Total Iron Binding Capacity {TIBC)

Time after transplantation (months)

Basal
3 6 12 18
Serum iron ( ug/mi) 83.9143.7 91.5+43.6 96.4+43.0 - 90.2+39.4 89.84£30.6
TIBC ( xg/mi) 271164 33365 355+58 353182 30977
Transferrin Sat. (%) 31.9216.8 28.31+13.3 27.9+12.8 27.8+14.9 30.8+13.7

o 28} AWFAsgch, 2% 10 mg/kgd 23] vivof
AF+EA dlgded 25:¥EE 9mg/kegR 3l #F 1
mg/kgA] FaFedsle 19 F24%¢ 4~6mg/kge
slgomy AW cyclosporine xo wetr] =g
t}, Prednsiolone® &% 1~24& A9z 19 30
mgo 2 A Fojsigler 19¥%E 19 20mgee 3
gkslo] Fodlgich, F4AFS LA AlelE methyl-
prednisolone 19 500 mg% /< 397 AYFAE H
At 7repstd A f-2 skl o

4 ferritind], YHAF, F LAY o ¥4
£ Aol A AR Alo]AE A 147k =) 34Y
vk 2 o] 3k of 67Ul U)oz FAE.
2AAABE B AY AT Tt AHEE A9T
ol gigieh A4 E H1AHE-$4 7] (TechniconAl) 2
Z2Asgx, YIS £ ALA¥ 52 Interna-
tional Commitee for Standardization in Hematology
ol A A sk ol o} SA48tgich PH ferritini]
X ol4 QxR &4 EAY (microparticle enzyme
immunoassay)-& 7| &2 ¥ 1Mx ferritin assay kit

(AbbottAh)E o|-&3ted 433l
o H

60c] AR Bt Aol % Aol HA ferritin

29| ¥3h= Table 291 ot FA4L3E Alo)4F A
+ YRR F453 F7H¢ F 12A97A] ASHes
F7helg e 2 o)F & A=k dA ferritink]
€ oA 4Ed A AR F58 FALTH 67197AA
A&l Aasoden] o ol 1209 o 187N A
£ 4AFA fA=At YA F FEAYSS
Alo] Al ¥ A7 ofelo] WBHE ¥olx| ¢kgtei(Table
3.

ol & 60ol A H=le] AlojAFo] YL uise}
A ferritinx) 2] ¥ k= Fig. IolA9} o] vehdl ¥
K=k,

Aol d A A FAH7 71A A ferritind &
71202 3ld APA ferriting, FALA ferriting
3 18 A ferriting §9 3AFes FE34 71A
A ferritinx] 7} 100 ng/mlo] &l AHA ferritiny- 5
ol (8.3%)¢] B ¥A ferritinx & 49.8+33.4ng/ml
geon] ®4 ferritinx|7} 100~ 350 ng/miAto]e] A Ak
¥y ferritin? 29 (48.3%) ¢ H T €A ferritinX =
225.1+69.4ng/ml, 71x &A ferritinx 7} 350 ng/ml
olAtel mdA ferritind 264 (43.3%) 2 HF €A
ferritinx] = 1013.5+943.0 ng/mlc] ¢k (Table 4).

AEH ferritingol A ¥F ferritind = Alo|d&¥F
A 3Ll Holl F538 #ad H 2 o] Foll EFAA
ol ¥EE Jehiiglen] dalixe A MYl F573]
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**p< 0,001 . &
0 3 6 9 12 18

Months after transplantation
Fig. 1. Evolution of hemoglobin and serum ferritin values.

Table 4, Characteristics of Patients Groups According to Basal Ferritin Values

Low basal serum ferritin Normal basal serum ferritin High basal serum ferritin
(< 100 ng/ml}) (100350 ng/mi) (> 350 ng/mi)
No. of patient 5 29 26
Sex ration (M : F) 1:1.5 1:0.2 1:04
Mean age (Yrs) 29.2+ 6.8 339+9.1 35.0+£11.0
Hemoglobin (g/dl) 8.5t1.4 77%1. 7.3£1.0
Serum ferritin (ng/ml) 49.8 ¢ 33.4 225.1 £ 69.4 1013.5 £ 9430

Table 5. Evolution of Serum Ferritin and Hemoglobin with Low Basal Serum Ferritin After Transplantation

Time after transplantation (months)

Basal
3 6 12 18
Serum ferritin
(ng/mi}) 49.8+33.4 19.4+13.4 38.4430.3 25.3124,7 32.5+29.0
Hemoglobin
(g/dt) 8.5+ 1.4 13.3+ 1.8%* 12,5+ 2,0%* 12,1 1.8* 10.2+ 3.3

Table 6. Evolution of Serum Ferritin and Hemoglobin with Normal Basal Serum Ferritin After Transplantation

Time after transplantation (months) ‘

Basal N
3 6 12 18
Serum ferritin
(ng/mi) 225.1+69.4 73.41£85,9%** 62.6+71,7%%* 50,1145 4%** 63.5£56.4%**
Hemoglobin {g/dl) 7.7+1.1 13,311 .8*** 14,211, 7%%* 14,241, 7%%* 13.341,9%#%*

718 F 2 olFe LA} 47} L de A Adsled Aald ik ML Ao A=EF 3
vieldiglc}(Table 5), Aol 43 F7ME ® YA AdHez F

HAYA ferritinFolHE EH ferritinxl & ¥ stalgdom g o)de ¥AAXr adlE FA=EYG
Aol 4E A MY F438) 24y F 120474 (Table 6),
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Table 7. Evolution of Serum Ferritin and Hemoglobin with High Basal Serum Ferritin After Transplantation

Time after transplantation {(months)

Basal
3 6 12 18
Serum ferritin
(ng/mi} 10141943 7114914%%* 5281974%%*  4381523%%* 4191606+
Hemoglobin (g/dl) 7.321.0 13,241, 4%+ 14.512,1%%% 14,512, 1%%* 14.611.7%%*

O—0O High basal

D—{ Normal basal
20007 @—@ Low basal
1000 - - ol i
3250
o
=
S 100
v
§ 50
.
251
*p 0.01
**p (1.001
0 v
0 3 15 18

6 9 12
Months after transplantation

Fig. 2. Evolution of serum ferritin levels according to besal fervitin

values.

2¥A ferriting Alo]A€F 67049 ¥A ferritin¥]
o ¥ AE bl ¥ AgH oz AL odt
Alo) A% 187147tA ¥A ferritinA 7} FAHA2E
ZaHA st WAL E AlolAEF 3MYel HA
3 713 F 6N U AR A4 FohEigl e 2 o]
I AR FA=dcHTable 7). o]4A 71 €3
ferritinqol] W& Alo]Ale] WA ferritiny] g Wi+
Fig. 201418} o] A2 o} 3¢ #¥& vehd 2
et

i} 1

27 AR A5 g Pn e AAA HRelA
= BAW AY, AR A% A Ay, A3y
249 So AAYA W¥o] £ Psle] UYL K%
oAl Zeps-in, ol HAYPA WHL W3] A
8 [HH o2 Agsol e T Al w]ATHA
Eou} i 44 AW A AEEE st
A ) 23 (hemosiderosis) &2 ¥ A4 4% (hemochrom-
atosis) 3 2 AZd PEAFE HFEANHEE,

A AAYAAHE 7P e des dA
T4 Fd AL AFA oz FAA FE ¥
o] 2.3 WHE: ZHARE7|7} ol EAIAC] Yt HE
44 ferritind &£ HAAFAYA ] T4 AL
£ A updsle AgAe] B AARA fAolA Fe
Blo] glo} =& @AtellAl 4A AT 4 ' AHol
ool E4 A4 At A A @ A
£=l3 Qlepi-ien, gy ferritinl€ 255 o vk
EZ 33 2o A A7) 5ol A gle] Al AARAE
& F Wk Aoz dA et YA ferritinA
7} Alo) Al gxte) AW A AAENE 3 hed SRl of
2 GAA shom AlojAl% wde] Az T A A
A&7} g A WaleAE off & FEsel A
okch a2} Allegra 529& Alo]4] @AFEolA A
W AAA e HrE e A ferritind WHE2A
Bohe o JEAEE TEAAM A5 Aoz 4
A BA71FEYe] nel o WRgE FAsA

Teruel $29& ¥4 ferritinx & Alo] ¥ A& 374
WA FE8 a2 F AL o2 ot Al
A% 6AGA 7 BA FEFhE 2 o) FE AA A
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FAHAY T2 4} F7HE Rolof Alo|AF Y
ferritinx| o} W-F& olAlA Fxte] AAFaelo] o3
95k sgich olef Fo| Ale|ARx Z7]o) ¥
ferritin] 2] ¥4 % 734 & erythropoietin 352} F7}
2 A A AAAY 343 o)F fFo g AztEo
2o gl FA X 55 e g ARA fAe Yol A
androgen A A Fo & HlHo] AXR oojA . o9} v
<& 4ol RS I P, /T fA A2y
Aol 2l#] P34H erythropoietine] ahAdAl¥-4 gz}
ol wlde] A 24 gJael A FsA AHE=A Wl
o A3t A Al g F43 o] Fol FAs]
I 3’1‘;}_2543)_ .

AA-EL 74 Ale]Al R Yol Y£7) F43]
kel en Alo|A % 67HYelle AR} R
4oz 3Eso] olF e A A FAsL
= Ao AR 6704 ool WlHe} Az A €A
ferritinx] 8] 7}£7} glo] ofxpAlololl WA A3he] 9l
¢ ¢4 U

Teruel 529& Alo]A] ¥ Wlge] AL E 45F
3Nl 50%, 6704 23% A 1ol 13% =2 FA3le] of
3 FA]A Alo| AR Y] HlHoe] 3 ¥PE vy
stgiet, Allegra 9% 4] dif-t9 4lo]4 #AE
2] 712 ¥ ferritinX o] HA|gie] 6-1Yel Wlde] F
&o] AL ¥ ze}

Ale| @Al A Ale|AlF | 7}7d o wbE 1Y ] 7
A AR AR o] 59 AEx Ale]AA Z1A Al
ARG e o] A ¢HP, Teruel 59L& AlojA4g
FAlell 712} WA ferritinx] 7} 100 ng/mlo]ste] ¥4
ferritingoll 4 Alo] Al 6ol 61%2] Alo]Al$Ato]
A Hde] glder 14 Fole 70% &AM dAY
ferritinx] 7} w| 4= o g Uokg-g wandlych o]z
3 AYH ferritingol A AEFL FAFP2 2 Qs
ZYFgo] P}z o ofF FAFolA HA] 7
T& Fol2 wiyo] A3 AALE A3 A=A
9] ool o] F AYA ferritinFoll A £ Alo]4% 3
Mol PAxo F&G Ago] Ut 2 o] Fale
ulgo] o o)A} A=A dster] ¥4 ferritinX| = 4l
ol Al ¥ 3 Yol HAXZ Zh4Z F R F7si A%
o] A Rl e AEA ferritindoll A& HA
9| ¥3Bod g Al AFAE FoHAFA okl Wlge] A
g Aoz A4S, ' '

A Ao} LB s wAEE 48 4AF L Y
A4 Z 5 Aol AT A E 74 A e 7Y AT
Hh=A] E3slo]o} grjesee, YN HaFol} YY£S
o] Rghe Aol o8 Aol By YL A4H
A Wile s Yol FE AYPRol Bow g
¥ 24 21870l e Aol glo] BE of2iLe] glch,
2 27| g g A (MRDE v]d44q Ao
2 At zAle o] glon 7, 4, w1, A%
o 5o ¥4 ANZ S AR 4 Ye 2 ohie} WA
A2l A9 =& A Bol WY V3 VAol oH$
F83 ubgoz A g,

Lazarus$°0& Al g9} sl a3, 47
34, 423, YR 9 YA 2 £ glon
2 9] #3317} Y& YAREHYAE erythropoietin
ZFA12 hematocritx] 7} 35% 014 A48 o]l ¥ ul
% 0.5~1.0 pinte] Al FAR o2 Aoz My
Aol A35E A2Y 4 Yokx 8% Teruel 520
712 ¥ A ferritind 7} ¥ 7183 ferritinF& Alo]4]
% 9 ferritind] 7} 2 o] @} Yo 2 By
¢ B33girh Rao $99¢ whAIRLABAlolA 3
o 209 WA ARZ YALZ ABIA Ao]4F
P27} 1g/dle| 4o 3|58 3 159 Ao e 7
AL 5 13409 AA 10 ¥ 20 unite) AFEE ¥y
ferritinX 7} A Ahd 92 3 ¥ Y S ¥ wsidch

AAHES] 7$ 28y ferritinTol A& €A ferritin
A7} Ao A% 674U FAY s out YA fer-
ritinx] 7} 528 ng/ml2. A3 FA FAl=glen Ao
A% 18AY Tl AN BB Elx) £3lo] WY
2Fo Lt YHARZ N2 g AL AU pe v
o A3 Aauye] Wy A Rk,

o E

1988+ 11958 19913 9¢AR AlFoe F4b3igd
Alo]AlRlofl of#] AP AlojA FAFoM WY
creatininex} 7} 2.0 mg/dlo] 812 Al7]5°] %& 3 +
A AR 6008 Ao 2 3te] Alo] Al AWl WAAA
Blo] 53 Al AR AF2d YA ferritin] 2
oolE A wo2 zAsle ohg AL 4HE
dgirt,
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Evolution of Serum Ferritin Levels
After Renal Transplantation

Sung Bae Park, M.D., Soo Hyeong Lee, M.D.
and Hyun Chul Kim, M.D.

Department of Internal Medicine, Keimyung University
School of Medicine, Taegu, Korea

Won Hyun Cho, M.D.
Department of Surgery

Choal Hee Park, M.D.
Department of Urology

Dong Seok Jeon, M.D.
Department of Clinical Pathology

A prospective study was made of the evolution of
serum ferritin levels in 60 renal transplant recipients
with good graft function (S. creatinine less than 2.0 mg/
dl at 3 month after transplantation). Age ranged from 15
to 58 years (mean+SD: 34+10). Mean duration of
follow-up was 19.6+6.0 (12~33) months,

The hemoglobin value increased sharply to normal
value 3 months after transplantation with a slow but
persistent rise until 12 months after transplantation (p<
0.001). Serum ferritin level rapidly decreased to normal
range 6 months after transplantation with a continuous
decrease until 18 months (p<0.001).

High basal serum ferritin group (> 350 ng/ml) showed
a rapid decrease of serum ferritin levels until 9 months
after transplantation and there after gradual decreas
during follow-up periods. However, lower (<100 ng/m})
and normal (100~ 350 ng/ml) basal serum ferritin groups
showed decreased serum ferritin levels abruptly within 3
~6 months after transplantation which correlated to a
rising of hemoglobin values.

We conclude that evolution of serum ferrifin levels
after transplantation is mainly determined by the previ-
ous state of iron storage and serum ferritin levels are a
good indicator of body iron storage in renal transplant
recipients.
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