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Purpose: Tacrolimus (FK-506) represents a major advance
in the prevention of rejection following solid organ trans-
plantation. Previous clinical trials in Japan, Europe, and the
US suggest that tacrolimus is an effective primary immuno-
suppressive agent in kidney transplantation. This prospective,
non-randomized single center study was done to confirmed
the efficacy of tacrolimus in kidney transplantation. Methods:
A total of 50 renal transplant recipients who followed-up at
least one year after transplantation was included in this
study. Thirty six cases (72%) recived triple drug therapy con-
sists -of tacrolimus, mycophenolate mofetit (MMF), and low
dose steroid. Results: The overall incidence of acute re-
jection was 10%, all episodes of rejection were treated effec-
tively with steroid pulse therapy. The incidence of treatment
failure was six percent. One and two year graft survival were
98% and 96%, respectively. Adverse effects of tacrolimus
therapy included tremor of the hand (56%), diarrhea (34%),
alopecia (26%), hyperkalemia (22%), nephrotoxicity (18%),
post transplant diabetes mellitus (14%), hypertension (14%),
and-hypercholesterolemia (10%). However, the incidence of
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gum hypertrophy and hirsutism were 6% :and: 2%, respectively.
Conclusion: This short-term study indicates that tacrolimus
appears to- provide safe and effective primary immunosup-
pression in kidney transplantation. (J Korean Soc Trans-
plant -2001;15:158-164)

Key. Words: Tacrolimus, Kidney transplantation, Efficacy and
safety
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Table 1. Demographics of transplant recipients

50 cases

27: 23

36.6+12.76 (9~67)
39.2+11.18 (16~358)
24 cases (48%)
4.9+0.93

43 cases (86%)

7 cases (14%)
22076 (12~33)

No. of patients

Male : Female

Recipient age (yr)

Donor age (yr)
Cadaveric transplantation
HLA mismatch

Primary transplantation
Regraft

Follow-up duration (mos)
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Fig. 1. Mean whole blood trough level of tacrolimus.

Table 2. Summary of acute rejection, patient deaths and graft loss

No. of patients (%)

Acute rejection 5 (10.0)
Biopsy confirmed 3
Clinically diagnosed 2

Graft loss due to AR 0

Graft failure* 2 (4.0

*One due to chronic rejection and the other death due to thalamic
hemorrhage; AR = acute rejection.
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Fig. 2. Mean dosage of tacrolimus.

Table 3. Incidence of adverse events

Adverse events No. of patients  Percentage
Renal function

Increased serum creatinine 9 18

Oliguria 1 2
Gastrointestinal disorders

Diarrhea 17 34

Dyspepsia 3 6

Nausea 3 6

Abdominal pain 3 6
Neurological complications

Tremor 28 56

Headache 4 8
Cadiovascular disorders

Hypertension 7 14
Endocrine disorders

PTDM 8 14

Hypercholesterolemia* 5 10
Others

Hyperkalemia ' 11 22

Alopecia 13 26

Hirsutism 1 2

Gum hypertrophy 3

_Gingivitis 1 2

*serum cholesterol > 240, Tserum potassium > 5.5; PTDM = post
transplant diabetes mellitus.
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Table 4. Difference between dual and triple therapy group

Table 6. Incidence of posttransplant diabetes mellitus

Tacrolimus/ Tacrolimus/ 3 months 6 months 12 months
PN(%) PN/MME (%) (n=49) © (n=49) (n=49)
No. of patients 14 36 No. hyperglycemia 38 37 39
Acute rejection 1 7.0 4 (11.1) 77.6% 75.5% 79.6%
Serum creatinine (mg/dL) 1.36+0.42 1.53+1.02 PTDM 7 8 7
Hypercholesterolemia 14.3% 16.4% 14.3%
3 (213 2 (5.6
(mg/dL) @13 (56) Insulin-required PTDM 4 4 3
Viral infection 171 9 (25.0) 8.1% 8.1% 6.1%
Delayed graft function 1 (3.1 383
PTDM Reversibility of PTDM at 12 months: 12.5% (1 of 8 patients);
Initial 1.1 7 (19.4) PTDM = post transplant diabetes mellitus.
Final 1.1 6 (16.6)
Diarrhea 4 (28.4) 13 (36.1) 2B3E AABA R AlFe] 499)(26.6%), o] 14|t vt

Follow-up (months) 20.5+4.5 (15~33) 19.1+5.6 (12~32)

PTDM = post transplant diabetes mellitus; PN = prednisolone;
MMF = mycophenolate mofetil.

Table 5. Incidence of opportunistic infections*

Infection No. of infections Percentage

—
[=]

Virus 66.7
Herpes smiplex
BK-IC
Herpes zoster
Chicken pox
Cytomegalovirus

Bacteria
Mycobacterium
Acinetobacter baumanii
pMmC’

Candida

26.6

— e R — = = B2 R

6.7

Total 15 100.0

*incidence of infection is 28.0% (14 patients), 1 patients experi-
enced CMV and HSV infections; TPMC = pseudomemabranous
colitis.

AAE 34 2ollA thid Etod FAGH R Fo3
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Table 7. Cholesterol levels and incidence of borderline and definitive hypercholesterolemia

B?I?Sg?)e* 3 months 6 months 12 months

Mean cholesterol level 146.8 +30.14 180.2+33.21 172.6+30.53 166.35+34.91
No hypercholesterolemia 41 32 33 34

(cholesterol <200 mg/dl) 100.0% 78.0% 80.5% 82.9%
Borderline hypercholesterolemia 5 86 6

(cholesterol 201 ~239 mg/dl) 122% 19.5% 14.6%
Definitive hypercholesterolemia 4 0 1

(cholesterol >240 mg/dl) 9.8% 0.0% 2.5%

*based on a 48 patients who had cholesterol level less then 200 mg/dl at time of transplants.

limusE Yxt HAGAAZ AHE3 c7l3e] 6709 7
AH A7t YA DA Z[RoZA 1 o] 4 T
et AT B AFe] HFolrt B A o4 F FHof
E 19 o]4S FH sl 50d) BAEHF FHIT 22
MAE o2 slgion F4 AFuse] Hlee 10%

ul]-9- gt} o] AAH L tacrolimus®t AE|Eo|T 24
"y Ao 670y ol £3 T Fuol4] ¥
3N ch7)ae] A3 28.1%H ) ARuESol HiE ) Y5

Folkth9). B dlo|A & tacrolimus, Z®|FEo]=, MMF$ 3
Al aS 2 27 AA Y &9 12%F z}x] k=
4g Zokstdels ABurge] wlss) wokeh wilk 5o

o A% ‘l% 5 &7 ALo g A8 E 34 X 161E

AeJ3h 4ell BF A2l A gl HHEIAT 4 A
Hh3o 2 QI3 o] 44l 442 3 dE gisich F4 A
Bh-2-2l "% 7} tacrollimus, AH|&o]E, MMF 34| 8.4
S A28 29 82%2 A tacrolimus} *Eﬂiolc 24 &
Hel 21%Hd f-28Al ddoh= Roth 5199 A3z
stk £ AFeNA 1 3kxk g o]A Al AEFo
ReEZ %o olg - AF AA) 1d gt g o] A4l
AEEol 98% 9 97%%vh= Roth 5199 AA# 54
33ie}. olgh o] ARWEES Wik} "AE] 4 AL
ofutXk tacrolimus 5 MMF9} 722 &3 W A A A&
W3y giF oz A7Ec) v]$-o] tacrolimus®} MMFO)
gl gt HAA AT F FA Aol 43 A Lo 9
3 Al sl Zucker F(20)L cyclosporine 2t} tacro-
limusE B-83t AlAlo]A]$kaloll A mycophenolic acid2)
st ¥ g S B aslgich Tacrohmus&} MMF
o WEeog FAARNLY HIEE 10%2 4% F A+
= RS ol4A8) 37 AL TAE el Ariel
ok shehd 19 ol A W) W} ek A4
< A7) o] A4l BEEE AFY T Uv Fo XV}
Hug o o9 wl¢ adx ¥ 5 Aok AL F
A A 1ol], A ARl oJg o]A A &4 14,

olo ole r_?_i',

fo 4z 4z

FoF Fuk 1of] 5 X5 AdE2 6% E3taide).

Al A o] Aol 4] Tacrolimus®} cyclosporined A2 H| 23k
39 AW BE A7 289 AH7) e A%
I Aol AEA 52 = okxy} A& v} tacrolimus
Bo] oA oA £ gyud AA EA AA gr=E,
2ETI UEE W Re w28, LEHLEEE
%9 Blx+ cyclosporine Ko} grom, X]& vt 4 v
FE oIS S8A wnslD gk & 4H0A £ 2
56%, DA 34%, GEZ 26%, LLFEZ N2%E =A4 2
e et n"sh 14%, X2 4 6%, thEZF 2% E vl
¥ ZEdck B AAL tacrolimus®] F-ZE-E cyclo-
sporinez} ]2 EAI% HHo] oz Fea wa 24
< E7}F8lANE tacrolimus®} cyclosporine-2- 8] Z3F 47
9] tacrolimus t}7} AT 1F9] A A, AA}, G
So| tacrolimus ol A f-ojslA Eotvhe AT FA
AR AT 5 & A Zh

o4 & 73] 7l S8l slold g WA MEE
20%2 $2o B TE AF 127179 267%9 67)
A7k Il 7|3 FAYGA L9 203%8) v 58}
deb. et AASY A 1069 wolzls el &
polyomavirus 7}¢d o] 247} vrAE] o] tacrolimust} MMFX]

1-.1

i

4 melolAlsol 4H 2712 WA AAAE WEgo R
kel HFER WAl 28 Az WAL S

|2 ol H&A A FAAE I Q1= polyomavirus 7]
FEEANARE HEA Adoz Qg o] RAg %
o] F4 AFNEoZ 208 F QU7 wlFol oo
gt Aedt A X571 Feseh(21-23) T o]
T AAHANAL 13e919] 7 F 1o0]9] polyomavirusZHed o]
HaElo] glo] # ofol4] AH polyomavirus 2¢f] 2
T4 AFREEeE 29 AHZolE FAAYE At
9itt. melA tacrolimus, MMF, AB|Zo]E 34 @¥-& v
+ Al A& polyomavirus ZHodoll oigh ZHA|9} #AlS
7|1 &ojobd Ao g A7t

E



ABIA Q : AE OIMOIM X BIIARIKMZAI Tacrolimus®l &1t 163

o]4 ¥ FuHe] WA wlEE WA W wet

2 Aog Hase] vt Tacrolimuste Fee] cyclo-
sporineol] Bl wrw ol WA HlEst 4~5u ©] 2 A
o2 od#A Jeh(7) 259 B ol o4 F
9o HIEE tacrolimus®] 73 8.3~23.8%0ll4 ulAis]
w],(17-24) wlolof H]3] FHaloll A tacrolimuse] EF FE7)
E24E o dEr 28 Aoz HaEe o
Tacrolimusell 93 Fxd 2 |- o4 F 6714 o]l
dhAsle o] 4] & 1do] At Ao A o] & $2ke] 1/3e]]
A 83 24750 3B Aoz Buse k()
AR bl 7t "oz Azte] At w
g Aoy 4 FelAE FoF FhedE €7 #
A7} 7bed 57 Ake Aotk ARES] ¢ ol
Al ¥ guae vl HIEE 164%%0.0 8o F 1dellA]
3 85o] 3 BEL 125%% ) ol FL B AHL AT
2] Shapiro 5(6)2} 16%, Roth 2199 18%%} v)s=slg L
o] Ul ohr|@e] AF 28.1%5 0 WA wIEsL gk

& 2

B dFe AgolelA tacrolimusE PF A A A|A
2 Agele] Holx 19 o4 4 FAT 50418 g2
23 s Adez 1nd | 29 3 AEEL 4T
98%%ch olA4l AEEL 1do] 98%, 21do] 96%Sict
B4 AREEge HIEE 10%8 Yoo BT AH|Eo
= FAayor Alge] HEEHAR ]2 UF o444
AL 15 gdch 77 F ANE AARES 6%l
E3atict

BagogEs 2 AAe] 56%2 7 wlE7F F}hI
1 thgo] A 34%, &RFE 26%, AL FES 22%, A7
5 Aol 18%, o4l ¥ Fx 14%, LY} 14%, LF | LHE
9% 10% oldeh a8y N F4 6%, tHEF 2%
2 vf$ 9okeh ol4 F racrolimus®] F-of ko] Ao
2 gaHgon 8% AAFTES o4 F AZho] B
o wet ARHog Jolgict. ol4te] Az Alo]4 3
Aol A%t HgAAAZ tacrolimus= Ap-&o] Lojsh
A% ot " FAE b7l ol g et

REFERENCES

1) Japanese FK506 Study Group. Japanese study of FK506 on
kidney transpantation: results of late phase II study. Transplant
Proc 1993;25:649.

2) Japanses FK506 Study Group. FK506: long-term study in ki-
dney transplantation. Transplant Proc 1995;27:818.

3) Japanese FK506 Study Group. Phase III study of FK506 in
kidney transplantation. Transplant Proc 1995;27:829.

4) Schieibner S, Krauss M, Wagner K, et al. FK506 versus cy-
closporin in the prevention of renal allograft rejection: Euro-
pean pilot syudy—six-week results. Transpl Int 1995;8:86.

5) Laskow DA, Vincenti F, Neylan J, Mendez R, Matas A. Phase
11 FK 506 multicenter concentration control study: one-year
follow-up. Transplant Proc 1995;27:809.

6) Shapiro R, Jordan M, Scantlebury V, et al. FK 506 in clinical
kidney transplantation. Transplant Proc 1991;23:3065.

7) Shapiro R, Jordan ML, Scantlebury VP, et al. A prospective
randomized trial of FK506-based immunosuppression after
renal transplantation. Transplantation 1995;59:485.

8) Jordan ML, Narachi R, Shapiro R, et al. Tacrolimus rescue
therapy for renal allograft rejection-five year experience.
Transplantation 1997;63:228,

9) ¥, ZAEH, 8% 5 YA Ale]4 A}l Tacrolimus
o} faA N N AYH Hok AsF, FAGY A di
o] 4 8}3] 1999;13:195-201.

10) Almond PS, Matas A, Gillingham K, et al. Risk factors for
chronic rejection in renal allograft recipients. Transplantation
1993;55:752.

11) Basadonna GP, Matas AJ, Gillingham KJ, et al. Early versus
late acute renal allogrft rejection: impact on chronic rejection.
Transplantation 1993;55:993.

12) Matas A. Chronic rejection in renal transplant recipients: risk
factors and correlates. Clin Transplant 1994;8:332.

13) Vanrenterghem YFC. Acute rejection and renal allograft outco-
me. Nephrol Dial Transplant 1995;10(suppl 1):29.

14) Lindholm A, Ohlman S, Albrechtsen D, Tufveson G. Persson
H, Persson NH. The impact of acute rejection episodes on
long-term graft function and outcome in 1347 primary renal
transplants treated by 3 cyclosporine regimens. Transplantation
1993;56:307.

15) Gulanikar AC, MacDonald AS, Sungurtekin U, Belitsky P. The
incidence and impact of early rejection episodes on graft
outcome in recipients of first cadaver kidney transplants.
Transplantation 1992;53:323,

16) Ferguson R. Acute rejection episodes: best predictor of long-
term primary cadaveric renal transplant survival. Clin Tra-
nsplant 1994;8:328.

17) Mayer AD, Dmitrewski J, Squiffiet JP, et al. Multicenter
randomized trial comparing tacrolimus (FK 506) and cyclo-
sporine in the prevention of renal allograft rejection: a report
of the European Tacrolimus Multicenter Renal Study Group.
Transplantation 1997,65:436-43.

18) Gijertson DW, Cecka JM, Terasski PL. The relative effects of
FK506 and cyclos-porine on short-and lone-term kidney graft
survival. Transplantation 1995;60:1384.

19) Roth D, Colona I, Burke GW, et al. Primary immunosu-
ppression with tacrolimus and mycophenolate mofetil for renal
allogrft recipients. Transplantation 1998;65:248-52.

20) Zucker K, Rosen A, Tsaroucha A, et al. Augmentation of
mycophenolate mofetil pharmacokinetics in renal transplant



164 [H3HOIABKGIX] - I 153 25 2001

patients receiving Prograf and Cellcept in combination therapy.
Transplant Proc 1997;29(1-2).654.

21) Howell DN, Smith SR, Butterly DW, et al. Diagnosis and ma-
nagement of BK polyomavirus interstitial nephritis in renal
transplant recipients. Transplantation 1999;68:1279-88.

22) Nickeleit V, Hirsch HH, Binet IF, et al. Polyomavirus infection
of renal allograft recipients: From latent infection to manifest

disease. Am Soc Nephrol 1990;10:1080-9.

23) Ahuja M, Cohen EP, Dayer AM, et al. Polyomavirus infection
after renal transplantation. Transplantation 2001;71:896-9.
24) Jensik SC and FK506 Kidney Transplant Study Group. Tacro-
limus (FK506) in kidney transplantation: three-year survival
results of the US multi-center, randomized, comparative trial.

Transplant Proc 1998;30:1216-8.




