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Actual 10-year Outcomes of Tacrolimus/MMF Compared
with Cyclosporin/MMF in Kidney Transplantation

Yaerim Kim, M.D.!, Sungbae Park, M.D."?, Hyoungtae Kim, M.D.>* and Seungyeup Han, M.D.'?
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Background: Kidney transplantation is the most effective treatment in patients with chronic kidney disease. Recently, the
survival rate of kidney allografts has been markedly increased by the development of immunosuppressants. According to
research reports published in Symphony in 2007 and 2009, low dose tacrolimus/mycophenolate mofetil (MMF) showed better
results than cyclosporin/MMF in renal function and rejection.

Methods: We compared patient survival rate, graft survival rate, incidence of rejection, and metabolic complications in two
groups of patients who received immunosuppressants with either tacrolimus/MMF/steroid or cyclosporin/MMF/steroid. All
patients underwent kidney transplants at Keimyung University Dongsan Medical Center between January 1997 and December
2003 with follow-up over 10 years.

Results: A total of 180 patients were included in the research (117 patients were treated with tacrolimus/MMF/steroid and
63 patients with cyclosporin/MMF/steroid). The incidence rate of acute rejection was higher in the cyclosporin/MMF/steroid
group; however, the difference was not statistically significant. In the case of metabolic complications, new onset diabetes
after transplantation was more frequent in the tacrolimus/MMF/steroid group. The cyclosporin/MMF/steroid group appeared
to have a higher rate of hypertension and hyperlipidemia.

Conclusions: Overall, no significant differences in patient and graft survival rate were observed between the two groups.
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Fig. 2. The annual changes of donor type (A) and immunosuppressive agent (B) in kidney transplantation from 1997 to 2003.

Abbreviation: MMF, mycophenolate mofetil.
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Table 1. The baseline characteristics of the study population

Characteristic ;;2;?;;23 mi;fg;% Pvalue
No. of patient 117 63
Male:Female 66:51 31:32 NS
Recipient age 40.2+9.9 39.3£11.4 NS

(19~61) (20~63)
Donor age 38.2%10.8 36.1£14.8 NS
(7~59) (12~67)

Deceased donor 33 (28.4) 25 (40.9) NS

HLA mismatch NS
AB 0 16 (13.7) 9 (14.3)

1~4 101 (86.3) 54 (85.7)

DR 0 23 (19.7) 14 (22.2)

1~2 94 (80.3) 49 (77.8)
Total 0 13 (11.1) 9 (14.3)
1~6 104 (88.9) 54 (85.7)

RRT before KT NS
HD 75 (63.6) 44 (09.8)

PD 23 (19.7) 11 (17.5)

None 19 (16.2) 8 (12.7)

Etiology (%) NS
CGN 98 (83.8) 55 (87.3)
Hypertension 7 (6.0 5 (7.9)

DM 8 (6.8) 2 (3.2)

Others 4 (3.4) 1 (1.6)
Follow-up (mo) 115,0£40.3 133.7£53.0 <0.05

(0.3~169.06) (3.4~195.2)

Data are presented as mean=SD (range) or number (%),
Abbreviations: MMF, mycophenolate mofetil; NS, not significant;
HLA, human leucocyte antigen; RRT, renal replacement therapy;
KT, kidney transplantation; HD, hemodialysis; PD, peritoneal di-
alysis; CGN, chronic glomerular nephritis; DM, diabetes mellitus.

Table 2. The incidence of acute rejection and graft loss

Tacrolimus/  Cyclosporin/
Variable MMF/Steroid ~ MMF/Steroid P-value
(n=117) (n=63)
Acute rejection 27 (23.1) 18 (29.0) NS
Graft loss 28 (23.9) 23 (35.5) NS
Death with functioning 9 (32.2) 5 (21.7)
graft
Return to RRT 17 (60.7) 12 (52.2)
Retransplantation 2 (7.1) 6 (26.1)
Death cause
Infection 4 (44.5) 0
Cerebrovascular 2 (22.2) 0
Cardiovascular 1 (11.1) 0
Malignancy 1 (11.1) 1 (20)
Others 1 (11.1) 4 (80)

Data are presented as number (%).
Abbreviations: MMF, mycophenolate mofetil; NS, not significant;
RRT, renal replacement therapy.
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Table 3. The incidence of complications
Tacrolimus/  Cyclosporin/
Variable MME/Steroid ~ MMF/Steroid P-value
(n=117) (n=63)

HIN 93 (79.5) 58 (92.1) <0.05
NODAT 26 (22.2) 8 (12.7) NS
Hypercholesterolemia 19 (16.2) 39 (61.9) <0.05
Malignancy 9 7.7 5 (7.9) NS
Infection 74 (63.2) 34 (54.0) NS
Viral infection 53 (45.3) 21 (33.3) NS
Bacterial infection 23 (19.7) 17 (27.0) NS
Tb infecion 8 (6.8) 4 (6.3) NS
Fungal infection 1 (0.9) 0 (0) NS

Data are presented as number (%).

Abbreviations: MMF, mycophenolate mofetil; HTN, hypertension;
NODAT, new onset diabetes after transplantation; NS, not sig-
nificant; Th, turberculosis,
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Table 4. The incidence of infection events

Tacrolimus/  Cyclosporin/
Variable MMF/Steroid ~ MMF/Steroid P-value
(n=117) (n=63)
Total (graft loss) 74 (18) 34 (14) NS
Viral 28 (15) 20 (11) NS
Bacterial 23 (4) 16 (3) NS
Tb 8 (1) 4 (2) NS
Fungal 1 0 NS

Data are presented as number (%),
Abbreviations: MMF, mycophenolate mofetil; NS, not significant;
Th, tuberculosis,
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Table 5. The comparison of characteristics between graft loss
and survival group

. Graft loss Graft survival
Characteristic (n=51) (n=129) Pvalue
Recipient age NS
<30 10 (19.6) 22 (17.1)
30~49 31 (60.8) 79 (61.2)
=50 10 (19.6) 28 (21.7)
Male : Female 25:26 72 :57 NS
Donor age NS
<50 40 (78.4) 105 (81.4)
>50 11 (21.6) 24 (18.6)
HLA mismatch NS
AB O 4 (7.8 21 (16.3)
1~4 47 (92.2) 108 (83.7)
DR 0 7 (13.7) 30 (23.3)
1~2 44 (86.3) 99 (76.7)
Total 0 4 (7.8) 18 (14.0)
1~6 47 (92.2) 111 (86.0)
RRT before KT NS
None 6 (11.8) 21 (16.3)
HD 34 (66.6) 85 (65.9)
PD 11 (21.6) 23 (17.8)
Acute rejection 26 (51.0) 19 (14.7)  <0.05
Immunosuppressant NS
Tacrolimus 28 (54.9) 89 (69.0)
Cyclosporin 23 (45.1) 40 (31.0)

Data are presented as number (%).

Abbreviations: NS, not significant; HLA, human leucocyte antigen;
RRT, renal replacement therapy; KT, kidney transplantation; HD,
hemodialysis; PD, peritoneal dialysis.
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Fig. 3. Patient (A) and graft (B) survival of kidney transplantation according to maintenance immunosuppressant. Abbreviations: MMF,

mycophenolate mofetil; NS, not significant.
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Table 6. Univariated and multivariated analysis for risk factors of graft loss

Univariated analysis

Unadjusted OR (95% CI)

0.761 (0.397~1.458)
0.880 (0.392~1.974)
1,203 (0.540~2.681)
2.285 (0.743~7.022)
1.905 (0,777~ 4.667)
6.021 (2.890~12.542)
0.547 (0.281~1.065)

Male

Recipient (age =50)

Donor (age =350)

HLA AB mismatch

HLA DR mismatch

Acute rejection
Immunosuppressant (tacrolimus)

Abbreviations: OR, odds ratio; CI, confidence interval; HLA, human
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Multivariated analysis

Pvalue Adjusted OR (95% CI) Pvalue
0.507 - -
0.841 - -
0.678 - -
0.160 2,500 (0.498~12.557) 0.266
0.219 1.107 (0.310~3.953) 0.876
0.000 6.016 (2.815~12.859) 0.000
0.084 0.871 (0.493~1.541) 0.109
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+ 3EJAZEE HIA 24U, 54 AR oF, &
oAzte] o] Fol Qlrh(24-28). ofg] ATeA & A
HLA 39 HEA 9 HLA DR & HAEA, panel re-
active antibody ZA} 2371 Q3% A= gt
BHEkglar, izt vho], HLA 3o F2¢ Fx 4l
370 oo §4 AFEREo] AEE dFE vA=
S AR AgRkal Basklth(29-31). Kim 5(8)
o] Hugd uie} o] F4 AFvhgol o gl sl
olalolu} FHE o)Al BFOA o]l AEE
H A& frolgh AR 283k,
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(32). 20091 Jung
oA FoARFe] F
oA 2 el A
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pean Tacrolimus vs Ciclosporin Microemulsion Renal
Transplantation Study Group(21)2 tacrolimus®} cyclo-
Fokr el @3 4 dFs T vl 24 2
¥ tacrolimus FoFLolM F4 7FHEo] FrolEtA A
Ackar Bastglont 2 ATtolx] 1083F FHg A
e & T ot 2ol glglek. Kim 5(8)2 cyclo-
sporin AFEo|lA] tacrolimus ARgoll H|3)] o2l A
A I Er 1.631 (P<0.05)2 HAAAAl] FF/
7h o] dAl BEE dFE vIAE SHAH A
Al Baspgloy, 2 Aol s "HedAA e T/ of
24 AR S v SHAR] dAR YERA]

¥t}. Tacrolimus®} cyclosporing ZEA|F# A A o

sporin
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Ao AS NS B 5 A2 109 ol F4 B
Zo] 7153 AAE Yo g -2 HAAA AR tacroli-
mus/MMF/steroid 3} cyclosporin/MMF/steroid <
vl A3 g4 ARERS-o] ¥ cyclosporin/MME/
steroid 70| £ AES Hoy, A AE=EF o]
A AEEE T kel Zholzt I, tiArEE S 7
% tacrolimus/MMF/steroid 7ol|A] o]2] & TFiwo] b
AEo] =& AFS Hal, cyclosporin/MMEF/steroid
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