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Effect of Modification of Immunosuppressive
Regimen on Renal Allograft Survival Rate in
Recipients with Mild Chronic Rejection
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Purpose: Concept that modification of immunosuppression
can delay the deterioration of graft function and graft failure
is the one of strategies for chronic rejection. We analyzed
the effect of modification of immunosuppression in 116
recipients with biopsy confirmed mild chronic rejection
retrospectively. Methods: Mild chronic rejection was dia-
gnosed by single renal pathologist under the uniformed
criteria; mild tubular atrophy & interstitial fibrosis (less than
25%) combined with vascular change such as fibrous intimal
thickening. General rules of modification after chronic rejec-
tion in our center were (1) strict adjustment of cyclosporine
(CsA) dosage around 100~ 120ug/L of trough blood level,
(2) triple conversion in double therapy recipients (add
anti-metabolites; azathioprine or MMF), (3) dose increment
of anti-metabolites, (4) maintain of immunosuppression if
ongoing immunosuppression is satisfactory to above criteria.
Results: After 74.8+44.5 months of follow-up, we identified
72 graft failures (62.1%). Overall post-diagnosis graft survival
rate were 93.1%, 79.7%, 63.6% and 35.8% in 1, 3, 5 and
10 years respectively. The status of graft function categorized
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by stage of chronic kidney disease (CKD) at diagnosis (CKD
4 or 5 stage), timing of diagnosis (more than post-transplant
3 years) and presence of severe proteinuria (more than 1
g/day of urinary excretion) were significant risk factors
affecting the post-diagnosis graft survival rate. In multivariate
survival analysis, these factors were confirmed as inde-
pendent variables affecting post-diagnosis graft survival rate.
But modification of immunosuppressive regimen after mild
chronic rejection which was classified by modification (yes
versus no), type of anti-metabolites (azathioprine versus
MMF) and change of immunosuppressive strength (equal
versus additional versus incremental) didn't cause the
significant difference of post-diagnosis graft survival rate.
Conclusion: Though pathologic change is mild, the mo-
dification of immunosuppression is not effective to delay graft
failure in renal allograft recipient with pathologically esta-
blished chronic rejection. (J Korean Soc Transplant
2006;20:219-226)
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Table 1. Modulation of immunosuppression regimen after chronic rejection and it’s classification

Categorization of immunosuppression modification

Type of modulation N Modification of Strength of Type of anti-
immunosuppression immunosuppression metabolite
Add azathioprine 39 Yes Drug addition Azathioprine
Increment azathioprine 17 Yes Dose increment Azathioprine
Change azathioprine to MMF 9 Yes Dose increment MMF
Add MMF 10 Yes Drug addition MMF
Increment MMF 1 Yes Dose increment MMF
Maintain double 3 No Equal None
Maintain azathioprine triple 31 No Equal Azathioprine
Maintain MMF triple 6 No Equal MMF
Total 116
MMF = mycophenolate mofetil.
Table 2. Clinical characteristics of recipient with mild chronic rejection
Clinical characteristics No. MeantSD %

Transplantation and post-transplant related

Recipient sex, male : female 98 : 18 84.5 1 15.5

Recipient age 36.5+9.8

Donor sex, male : female 65 : 51 56.0 : 44.0

Donor age 40.2+11.6

Donor type,

Living-related : living unrelated : deceased 66: 48 : 2 569 1414 :1.7

ABO blood matching, identical : compatible 97 1 19 83.6 : 16.4

Degree of HLA matching

Related, identical : one-haplo match 5:61 7.6:924

Unrelated/deceased, mismatching No. 3.6£0.67
Retransplantation, primary : retransplant 114 : 2 98.3:1.7
Acute rejection within post-transplant 1 year,

None : 1 time : more than 2 times 70:37:9 60.3 :319:738
Diabetes status, non-diabetes : diabetes 90 : 26 776 1224
Viral hepatitis status, free : HBV/HCV positive 98 : 18 84.5:155

Chronic rejection related
Diagnosis time, post-transplant months 55.7+£35.9
Recipient age at diagnosis 36.5+9.8
Cause of graft biopsy,

Elevation of s-Cr. 77 66.4

Proteinuria > 1.0 g/day 53 457

Hematuria 63 54.3
Serum creatinine level at diagnosis 1.88+0.73
Urinary protein excretion (mg/day) 1,297.2+1,581.4
Glomerular filtration rate (mL/min/1.34 mz) 49.5£19.7
Chronic kidney disease stage

Stage 1 : Stage 2 : Stage 3 : Stage 4 5:22:73:16 43:19.0:629:138
Combined pathologic findings,

None : +acute rejection : +drug toxicity : +GN 69 :11:21:15 59.5:95:18.1:129

s-Cr.

= serum creatinine level.
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Graft survival rate

Fig. 1.

Graft survival rate
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—— Severe (n=26)
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Post-diagnosis months

Post-diagnosis graft survival rate by grade of chronic rejection.
* means P<0.05 versus moderate and severe group.
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---- Proteinuria>1.0 g/d (n=53)

Fig. 2.
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Post-biopsy graft survival rate by chronic kidney disease
stage at biopsy (A), degree of proteinuria (B) and diagnosis
timing (C). * means P<0.05 versus other subgroups in
survival analysis.
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Fig. 3. Post-biopsy graft survival rate by modification of
immunosuppressive regimen (A), type of anti-metabolite
(except 3 cases on double regimen) (B) and change of
immunosuppressive strength (C).
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Table 3. Risk factors affecting the post-diagnosis graft survival rate, multivariate survival analysis

95.0% CI for Odd ratio

Variables Sig. Odd ratio
Lower Upper
Modulation of immunosuppressive regimens, yes .070 525 261 1.054
Stren.g.th of 1mmunlosuppresswn, 749 888 47 1843
addition or dose increment
Type of triple regimen, double regimen 519
AZA based triple regimen .684 .618 .061 6.274
MMF based triple regimen 255 .696 374 1.299
Acute rejection episodes, none 815
One time 552 .810 405 1.622
More than 2 times .644 71 266 2.270
Chronic kidney disease stage, stage 1/2 .000
Stage 3 .905 1.048 486 2.260
Stage 4/5 .002 5.049 1.805 14.125
Cause of graft biopsy
Increment of serum creatinine level .110 1.794 877 3.673
Proteinuria more than 1 g/day .002 2.721 1.461 5.066
Gross or microscopic hematuria 289 729 406 1.308
Timing of diagnosis > post-transplant 3 years .003 2.889 1.420 5.879
Recipient age at diagnosis, <35 years old .892
35~44 years old .655 1.171 .586 2.338
More than 45 years old 721 1.185 466 3.010
Donor age at transplant, <35 years old .303
35~44 years old .639 .838 401 1.753
More than 45 years old 252 1.513 745 3.071
Pre- or post-transplant diabetes at diagnosis 237 .653 323 1.323
Living unrelated or deceased donor 434 764 .389 1.500
Degree of HLA mismatching, 0~2 Ag mismatch 078
3 Ag mismatch .064 498 238 1.041
4~6 Ag mismatch 748 .853 324 2.249
Not identical ABO blood type matching 299 .660 301 1.446
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