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Long-term Effect of Steroid-free Immunosup-
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Purpose: Early experience of steroid-free immunosuppressive
protocol for kidney transplant recipient was unsatisfactory
due to a remarkable incidence of acute rejection. We also at-
tempted steroid-free protocol in 1990, and experienced pain-
ful early result. Therefore, steroid-free protocol have not been
tried since 1990. Now, we retrospectively reviewed our ex-
perience of steroid-free protocol which was performed in
1990, and verified the long-term effect of steroid-free protocol.
Methods: Among 149 recipients who underwent living donor
kidney transplantation in 1990, 48 recipients with stable graft
function were enrolled in this study. Cyclosporine and ster-
oid were administrated as a maintenance immunosuppressive
regimen without induction immunosuppression such as anti-
lymphocyte antibodies. Steroid was gradually reduced for 6 ~
8 weeks at 2~ 3 month after transplantation. If acute rejection
or graft dysfunction was developed during tapering period or
after cessation, steroid was restarted. And such tapering
failure and restart group were defined as steroid-free failure
group. We compared the clinical outcomes of steroid-free
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trial group compared with non-trial (control) group. Results:
17 (35.4%) of 48 recipients failed in steroid-free protocol
finally. Acute rejection was the most common cause of
steroid-free failure by 11 (64.7%) recipients, and most fail-
ure (12 recipients, 70.6%) occurred within 1 year after trans-
plantation. Therefore failure group showed significant inferior
graft survival rate than steroid-free group (35.3% versus
80.7%, P=0.001). The overall steroid-free trial group showed
similar graft survival rate compared with control group. But
the steroid-free group showed superior graft survival rate
than control without statistical significance (80.7% versus
60.4%, P=0.383). And also showed lower incidence of post-
transplant diabetes, hypertension, hyperlipidemia and bone
disease without or with significance. Conclusion: The steroid-
free protocol without addition of other immunosuppressive
agent causes high incidence of acute rejection and poor
graft survival. Hwoever, success group to steroid-free pro-
tocol shows beneficial effect in graft survival rate and post-
transplant complications. (J Korean Soc Transplant 2006;
20:213-218)
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Kidney transplant recipient in 1990
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Trial group Control
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Tapering success  Tapering fail
(n=40) (n=8)
Maintain Restart
steroid-free steroid
(n=31) (n=9)

Steroid-free Steroid-free failure
64.6% 35.4%

Fig. 1. Study population of steroid-free immunosuppression trial.
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Table 1. Causes and timing of steroid-free failure

Tapering failure Steroid restart Total %
Causes
Acute rejection, biopsy-proven 5 6 11 64.7
Acute rejection, clinical 2 1 3 17.6
Chronic rejection, biopsy-proven 1 1 5.9
Recurred glomerulonephritis 1 1 59
Non-specific complication 1 1 59
Timing
Within post-transplant 1 year 8 4 12 70.6
Post-transplant 1~2 years 2 11.8
After post-transplant 2 years 3 3 11.8
Total 8 9 17 100

Table 2. Transplantation related clinical characteristics of steroid-free trial and control group

Clinical parameters Steroid-free Steroid-free failure Control P-value
N 31 17 101
Recipient sex, M : F 17 : 14 12:5 64 : 37 0.527
Recipient age 38.3+9.7 343+12.8 37.4£10.4 0.441
Donor sex, M : F 265 11:6 71 : 30 0.250
Donor age 30.616.6 33.5+10.0 33.4+9.9 0.329
Donor type, LRD : LURD 5:26 4:13 22179 0.761
ABO match, identical : compatable 26:5 13 : 4 79 122 0.761
HLA mismatch 3.39+1.02 3.65+0.93 3.48+0.77 0.596
Retransplantation (%) 0 0 3 (3%) -
LRD = Living related donor; LURD = Living unrelated donor.
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No. of AR
[J None [J Once HH Twice HE Three
7 Incidence
Control 71 18 29.7%
Steroid-free
rold-f H— 52.9%
Steroid-free 22 [T 29.0%
0% 20% 40% 60% 80% 100%
B No. of AR
[J None [J Once B Twice HE Three
S it 1 Mean AR
teroid-free ——g—— 7 1.24+1.20
failure
Steroid-free 20 [ 9 0.4120.62*

0% 20% 40% 60% 80% 100%

Fig. 2. Incidence of acute rejection within post-transplant 1 year
(A) and after steroid-free trial (B) by study groups. * means
P<0.05 versus steroid-free failure group; Mean AR =
Mean counts of acute rejection.
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Fig. 3. Post-transplantation graft function; serum creatinine level
at post-transplant 1 month (A), 1 year (B) and 5 years
©.



A B
1.01 1.0 1
0.8 1 0.8 1
2 2
© o
T 0.6 T 0.6
2 2
2 3
& 041 2 041
o [
(O] = o ] id- =
021 " 02{ I () Sadtee s [Paivd () | )
- - - (1) Steroid-free trial (n=48) (n=17) (2) 0.001
004 — (2) Control (n=101) 0.04 — (3) Control (n=101) 3) 0.383 | 0.281
0 5 10 15 0 5 10 15
Post-transplant years Post-transplant years
Fig. 4. Graft survival rate according to steroid-free trial (A) and study group (B).
Table 3. Long-term post-transplant complications of steroid-free trial and control group
Complications Steroid-free Steroid-free failure Control P-value
N 31 17 101
Infection (%) 22.6 (7/31) 17.8 (3/17) 18.8 (19/101) 0.880
Tuberculosis (%) 6.5 (2/31) 11.8 (2/17) 10.9 (11/101) 0.749
Malignancy (%) 9.7 (3/31) 5.9 (1/17) 7.9 (8/101) 0.895
Hypertension (%) 64.5 (20/31) 76.5 (13/17) 73.3 (74/101) 0.967
Hyperlipidemia (%) 50 (14/28) 85.7 (6/7) 53.6 (52/97) 0.125
Bone disease (%)
. - 54.1 (13/24) 66.7 (4/6) 74.7 (62/83) 0.03
(Osteoporosis/osteo-deficiency)
Post-transplant diabetes (%) 12.9 (4/31) 31.3 (5/16) 23 (77/100) 0.307
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