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Between March, 1969, and April, 1986, two hundred of renal allograft recipients were
treated with either cyclosporine (CsA)+ prednisone (n=53) or azathioprine (Aza)+
prednisone (n=147). On October 31, 1986, the actuarial patient survival rate at two years
was 75% for all patient group. The corresponding graft survival rate at two years was 68
% for all patients. The actuarial patient survival rate at two years was 71% in the Aza group,
and 94% in the CsA group including recipients converted from CsA to Aza (3 cases), which
was statisitically significant (p<.001), and the corresponding graft survival rate was 65%
and 80%: the difference was not statistically significant. In the CsA- treated group, exclud-
ing converter from CsA to Aza (3 cases), however, the graft survival rate at two years was
91%, which was statistically significant (p=.0056). There was no significant difference of
graft survival rate between the recipients who received DST vs non-DST in CsA-treated
group. It was difficult to evaluate the recipients who were given DST due to a small number
of cases and short follow-up period. In either, the Aza-or the CsA-treated group, the graft
survival rates were higher in HLA identical LRD group than in either haplo-identical or
mismatched LRD group. Total of 63 patients, who recieved kidney transplantation expired.
The most frequent cause of death in 17.5% of cases was uremia per se due to graft failure,
followed by infection (14.7%), vascular (14.3%), and cardiac (11.1%). The most commonly
encountered posttransplant complications in order of frequency were as follows: eryth-
rocytosis (18.0%), pneumonia (15.0%), urinary tract infections (14.0%), herpetic infections
(12.0%), fungal infection (11.5%), posttransplant diabetes (8.5%), technical (5.0%) and
others.
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INTRODUCTION

The first successful kidney transplant was per-
formed between identical twins at the peter Bent
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the last 3 decades, developments in surgical tech-
nigue and increased expertise in immune
modulation-by thd first use of azathioprine (Aza)
by Caine and Zukoski {1961): prednisone (PDN) by
Goodwin et al. (1961): ALG by Monaco et al
(1965): HLA system by Van Rood et al. (1974): the
benefits of transfusion by Terasaki et ai. (1972):
and cyclosporine (CsA) by Calne (1978)-provided
marked improvement in the treatment of end
stage renal disease®®. The kidney transplantation
in South Korea was first successfully performed in
March, 1969, at the Catholic Medical Center
(CMC), and since then, a total of approximately
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700 transplants have been completed in South
Korea®™®. The renal transplant team at CMC has
been using cyclosporine (CsA) in allograft recipi-
ents since early 1984. The authors report the
results of the 200 consecutive renal transplants
performed using Aza+PDN therapy between
March 25, 1969, and March 31y 1984 and CsA
+PDN therapy between April, 1984, and April,
1986.

1. Patient Population and Selection

The study group represents two hundred
patients who received transplants between March,

Table 1. Patient Demographics

Total Aza +PDN CsA + PDN

Number 200 147 53
"o pee 355188 354187 362191
Sex (M/F) 152/48 120/27 32/21
Primary graft 192 140 52
Retransplants 8 7 1
Diabetics 2 1 1
Age range

< 15 years 1 1 0

= 50 years 14 9 5

Table 2, Basis of Renal Disease in 200 Patients

Etiology No. of patients Relative freq, (%)
CGN* 186 93.0
CPN** 5 2.5
HN#*** 4 2,0
DM 2 1.0
PCKD#%** 1 0.5
Gout 1 0.5
Lupus N, 1 0.5
Total 200 100.0
* : Chronic glomerulonephritis

e : Chronic pyelonephritis

*** : Hypertensive nephrosclerosis
*x#% - Polycystic kidney disease

Tabie 3, Sex Distribution in Recipients & Donors

Male Female
Recipient 152 {76.0%) 48 {24,0%)
Donor 89 (44.5%) 111 {55,5%)

1969, and April, 1986, at CMC. Two hundred pati-
ents consisting of 152 men and 48 women with age
range of 15 and 59(mean 35.5+8.8) [2 with and
198 without diabetes; 168 recipients of living relat-
ed donor graft, 23 recipients of non-related donor
(NRD) graft and 9 recipients of cadaver donor
(CAD); 192 recipients of primary and 8 recipients
of secondary grafts] were divided into two treat-
ment groups; 147 into an Aza group between
March, 1969, and April, 1984, and 53 into a CsA
group. All patients were followed for at least six
months (Table 1). Of the 200 cases, 123 recipient
donor pairs (107 LRD, 16 NRD) were typed for
HLA-AB,C, and DR antigens since July, 1979.
Mixed lymphocyte cultures were done on 131 reci-
pient-donor pairs.

2. Underlying Renal Diseases

The most frequent disease among the trans-
plant recipients was chronic glomerulonephritis
with 186 cases (83.0%), followed by chronic pyelo-
nephritis with 5 cases (2.5%), and hypertensive
nephrosclerosis with 4 cases (2.0%) and others
(Table 2).

3. Sex Distribution in Recipients and Donors

While the most of the recipients were males
with 152 cases as opposed to only 48 females,
most of the donors were females with 111 cases
and 89 males (Table 3).

4. Age Distribution in Recipients and Donors

The fourth decade age group had the highest
number of recipients with 85 cases, and the age
group 20 through 49 represented 91% of a total
(182 cases). The youngest recipient was 15 years
of age, while the oldest was 59 years old. The age
of the donors was relatively evenly distributed in
20 to 69 range. The youngest donor was 18, while
the oldest was 78 years of age (Table 4).

5. Donor Sources

Of the 200 cases, 168 (84.0%) cases were from
LLRD, 23 cases (11.5%) from NRD, and 9 cases (4.
5%) from CAD. Parents were the most frequent
donors with 87 cases (43.5%), followed by sib-
lings with 71 cases (35.5%). The NRD grafts were
performed on one's spouse or on individuals that
volunteered (Table 5).

6. Aza Treatment

The Aza dose was 5mg/kg preoperatively,
tapered to 2 mg/kg after one week and, thereaf-
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ter, adjusted according to the white blood cell
count. The methylprednisolone dose was 200 mg
intravenously administered on the operative day,
100 mg on the first postoperative day, and, there-
after, PDN was tapered to 0.2 to 0.3 mg/kg per
day by one year.

7. CsA Treatment

CsA was taken orally in a dose 14 mg/kg prior
to transplantation and daily during the first posttr-
ansplant week. The dose was then reduced to less
than 12 mg/kg per day and adjusted according to
serum creatinine level and according to CsA ser-
um levels determined by radioimmunoassay tech-
nigue (Sandoz. LTD Kit). The authors attempted to
maintain serum creatinine concentrations less
than 2 mg/dl and CsA levels between 50 and 150
ng/ml. The maintenance dose of CsA was 4 to 5
mg/kg at one and two years posttransplant. The
methylprednisolone dose was 200 mg administer-
ed intravenously on the operative day, 100 mg on
a first postoperative day, and was tapered to 0.2
to 0.3 mg/kg per day.

Table 4. Age Distribution in Recipients & Donors

8. Analysis of Results

Patients and graft survival rates were calcu-
lated by actuarial techniques according to the
groups in which the recipients were non-rando-
mized. P values comparing the survival rate curves
over the entire period of analysis were calculated
using a generalized wilcoxon test. A graft loss was
defined as either return to dialysis treatment or
death with functioning graft. All causes of graft
loss were included in the analysis, as were all
deaths, including those that occurred years after
graft loss and return to dialysis. Standard devia-
tions are given with means.

RESULTS
1. Overall Patient and Graft Survival Rates

The actuarial patient survival rates at one and
two years were 82% and 75% in the entire study
group. The corresponding graft survival rates at
one and two years were 77 % and 68 % in the
patient population (Table 6, Fig. 1).

Table 6. Patient and Renal Allograft Survival Rate in
200 Kidney Transplant Recipients

3mo 6mo 12mo 24mo 36mo 48mo

Recipient Donor
Yrs.
Absolute  Relative Absolute Relative
freq. freq. (%) freq. freq. (%)
- 20 4 20 1 0.5
20 — 29 48 240 43 21.5
30 - 39 85 425 32 16.0
40 — 49 49 245 42 21.0
50 — 59 14 7.0 41 20.5
60 — 69 0 0 38 19.0
70— 79 0 ¢} 3 1.5
Total 200 100.0 200 100.0

Table 5. Relationship Between Donor & Recipient

Absolute Relative

freq. freq. (%)
CAD* 9 4.5
Parent 87 43.5
Sister-brother 71 35.5
Distant family 10 5.0
NRD** 23 11.5

CAD* : Cadaver
NRD** : Non-living related danor
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Fig. 1. (A) Patient and renal allograft functional survival
rates in all kidney transplant recipients
(N=200).
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2. Results According to Immunosuppressive
Regimens

The actuarial patient survival rates at one and
two years were 78% and 71% respectively in the
entire Aza-treated group, and 94% and 94% in the
entire CsA treated group. The differences between
the two groups were statistically significant at one
and two year periods (p <.01, p<.001, respective-
ly). The corresponding graft survival rates at on
and two years were 74% and 65% in the entire
Aza-treated group, and 87% and 80% respec-
tively in the entire CsA-treated group which includ-
ed the recipients converted from CsA to Aza (3
cases) for various reasons. The differences
between the two groups were statistically signifi-
cant at one year (p<.05), but not at two years. In

the only CsA-treated group which was excluded
the recipients converted from CsA to Aza (3 ca-
ses), however, the graft survival rates at one and
two years were 91% and 91%, which was statisti-
cally significant (p=.008, p=.0056) (Table 7, Fig.
2).

3. Results According to Donor Sources

The actuarial graft survival rates at two years
posttransplant in all LRD, NRD and CAD were 73
%, 42% and 56%, respectively. There was a statis-
tivally significant difference between LRD and
NRD (P=.0054), however, no statistical signifi-
cance was noted between LRD and CAD (p=.
317), and NRD and CAD {(p=.714). The actuarial
graft survival rates at two years posttransplant for
Aza-and CsA-treated recipients were 68% and 84

Table 7. Patient and Renal Allegraft Survival Reates in Renal Transplant Recipient According to Either the Aza-

{n=147) or CsA-(n»53) Treated Group

Patient survival (%)

No.
3mo 6mo 12Zmo 24mo 36mo
Aza 147 92 84 78 7 66
CsA 53 98* oB*** 94 ** gy enn -~
N Graft survival (%)
a.
3mo 6mo 12mo 24mo 36mo
Aza 147 88 79 74 65 58
CsA 53 94 Q2% 87* 80 —_
(94)%x= (91)* (91)**
*P <05, **P<.0O1, *™P .00

{ ) Percent graft survival rate in only CsA-treated recipients
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Patient and (C) renal allograft functional survival rates in 147 Aza-treated and 53 CsA-treated recipients.
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%, respectively, in all LRD group. There was no
significant difference between CsA- and Aza-
treated groups(p=.29). Within all CsA-treated 84
% and 67 %, respectively. None of the differences
in graft survival rates between LRD and NRD
groups within the alli CsA-treated recipient, was
statistically significant (p=.56). Within all Aza-
treated recipients, the actuarial graft survival rates
of LRD and NRD at two years were 68% and 40%,
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Fig. 3. (D) Renal aflograft functional survival rates in
patients according to related (N=168), non
-related (N=23) and cadavers (N=9).
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respectively, and the differences in graft survival
rates between LRD and NRD were statistically
significant (p=.016) (Fig. 3,4,5).

4. Results According to Primary and Secondary
Transplants

The actuarial graft survival rates for the primary
transplants at two years for CsA-and Aza-treated
recipients were 79% and 65%, respectively. The

§2%
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Fig. 4. (E) Renal allograft functional survival rates in all
related patient according to Aza-(N=120)
and CsA-treated group (N=48).
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Fig. 5. Renal allograft functional survival rates within the Aza and CsA treatment groups according to donor source;
(F) all CsA-treated recipients of grafts from 48 living related and 3 non-related donors ; (G) all Aza-treated
recipients of grafts from 120 living-related and 20 non-related donors.
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actuarial graft survival rates for the secondary
transplants at two years for CsA-and Aza-treated

recipients

were 100% and 57%, respectively.

There were no significant differences in survival
rates between CsA-and Aza-treated recipients of
primary grafts (p=.016), however, there was a

significant

difference on survival rates between

CsA-and Aza-treated recipients of secondary gra-
fts (p=.022) (Fig. 6).
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5. Results According to Transfusions

Twelve CsA treated transplants have been
performed following donorspecific biood trans-
fusions (DST). Within ali CsA treated recipients,
the acturial graft survival rates of DST(n=12) and
non-DST(n=41) groups at six months and one
year were 100% and 60%, and 93%, 87 %, respec-
tively. None of the differences in graft survival
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Fig. 6. Renal allograft functional survival rates in (H) 140 Aza-and 52 CsA-treated reciplents of first transplants, and
(1) 7 Aza-and 1 CsA-treated recipients of retransplants.
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Fig. 7.()) Renal allograft functional survival rates in

patients accroding to donor specific transfu-
sion (N=12) and non-donor specific transfu-
sion (N=41) in CsA treated recipients.
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Fig. 8. (K) Renal allograft functional survival rates in

patients according to number of bolood trans-
fusion ; 1—4 pints group (N=36} and over 5
pints group (N=68).
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rates between DST and non-DST groups were
statistically significant (p=.38). Within all non-
specific transfusions, the actuarial graft survival
rates for the group that received one to four pints
and group that received more than five pints, were
85% and 77% respectively. There was no signifi-
cant difference in survival rates between both
groups (p=.36) (Fig. 7,8).

6. Results According to HLA and Immunosuppres-
sive Regimen

Analysis of the actuarial graft survival rates at
one year for CsA-and Aza-treated recipients reve-
aled no benefit of HLA typing either in aggregate
for HLA-A, B, and DR, and specifically for HLA-DR.
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In the Aza-treated group, the actuarial graft sur-
vival rate tended to be higher in the HLA identical
LRD group (100%) than in either the haplo-
identical (73%) or mismatched LRD group (80%),
which was shown by a statistical difference
between the HLA identical and haplo-identical
LRD group. The CsA-treated group again showed
the actuarial graft survival rate higher in the HLA
identical LRD group (100%) than in either the
haplo-identical (87%) or mismatched LRD group
(100%), although the HLA identical group and
mismatched LRD group could not be compared
properly due to the small number of entries (Fig. 9,
10) (Table 8).
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Fig. 10. (N) Renal allograft functional survival rates in patients according to number of mismatches in HLA.
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Table 8. Graft Survival Foilowing Renal Transplantation According to HLA Matching Grade and Immunosuppressive

Therapy at 1 Year

HLA-identical Haplo-identical Mismatched

LRD (n=10) LRD (n=147) LRD {n=11)

Aza + PDN {n=120) 100% (n=7) 73.2%* (n=108) 80% (n=5)

CsA+PDN (n= 48) 100% (n=3) 86.6% (n= 39) 100% {n=6)
Total  (n=168) 100% 76.4% 88.9%

* P <.001 vs HLA-identical LRD

Table 9, Causes of Death in Renal Transplant Recipients

Absolute Relative
freq. freq. (%)
et tature 1" 17.5
Infection 9 14.3
Vascular 9 14.3
Cardiac 7 11.1
Liver disease 4 6.3
Accident 2 3.2
Unknown 21 33.3
Total 63 100.0

Table 10. Posttransplant Compilications

Absolute Relative
freq. freq. (%)
Pneumonia 30 15.0
Septicemia 10 5.0
The 8 4.0
UTt 28 14.0
Fungi 23 1.5
HS/HZ 1113 5.5/6.5
AVH 10 5.0
ATN 10 5.0
DM 17 8.5
Erythrocytosis 36 18.0
Urinary stone 6 3.0
Aseptic necrosis 14 7.0
AHA* 2 1.0
Technical 10 5.0

* Autoimmune hemolytic anemia

7. Causes of Death in Renal Transplant Recipients

Total number of deaths among the 200 cases
represent 31.5% with 63 deaths. The most frequent

cause of mortality was a result of uremia per se
subsequent to graft rejection representing 17.5%

{11 cases). It was followed by infections (14.3%),

vascular (14.3%), cardiac diseases (11.1%) and
others. Unknown causes of death accounted for
one third of a total (21 cases) (Table 9).

8. Posttransplant Complications

There are numerous types of reported compli-
cations in transplant recipients. The authors listed
some of the important complications we en-
countered in this study in Table 10. Posttransplant
pneumonia was encountered 30 cases (15.0%),
septicemia in 10 (5.0%), urinary tract infections in
28 (14.0%), and herpes simplex and herpes zoster
infections in 11 and 13, respectively. Additionally,
posttransplant diabetes mellitus was observed in
17 cases, and erythrocytosis in 36 cases. Although
there were 14 cases of posttransplant aseptic
necrosis, most of which were due to use of mas-
sive steroid along with the immunosuppressive
regimen of Aza+PDN in initial stages of the renal
transplantation, it was not observed after the swit-
ch was made to the CsA-+PDN regimen. Futher-
more, there were two cases of posttransplant
autoimmune hemolytic anemia after the use of
CsA+PDN. The complications due to technical
errors were seen only during the intial stages of
the renal transplantation and are seldom seen
today {Table 10).

DiISCUSSION

This report presents essential findings on all
patients treated in the CMC nonrandomized trial
of Aza vs CsA for immunosuppression.

The demographic features of the recipients
included two diabetics and eight retransplants. 23
recipients in this study received grafts from HLA-
mismatched NRD, and 9 recipients received grafts
from CAD. The actuarial patient survival rates in
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the entire study group at two and four years were
75% and 68%, respectively. The corresponding
graft survival rates for the group at two and four
years were 68% and 57%. One and two year graft
survival rates in all recipients in the CMC trial were
87% and 80% in CsA; and 74% and 65% in
Aza-treated recipients (p<.05NS). In the just
CsA-treated group, however, the graft survival rate
at one and two years were 91% and 91% which
was significantly higher than those of Aza-treated
group (p=.011, .0056).

In contrast, in the Minnesota trial, the one year
cadaveric graft survival rates were 82% in CsA
and 79% in Aza-treated recipients (p=.357)'"; in
the European multicenter trial, one year cadaveric
graft survival rates were 72% in CsA and 52% in
Aza-treated recipients (p=.001)'"; in the Canadian
muilticenter trial the corresponding rates were 84
% and 67%'%; and in the Michigan Medical Center
trial, one year cadaveric graft survival rates were
77% in CsA and 62% in Aza-treated recipients
(DZNS)“’).

In the results according to donor sources, the
actuarial graft survival rates at two-year posttrans-
plant in all LRD, NRD, and CAD were 73%, 42%,
and 56%, respectively. Among the all recipients
group, the graft survival rate of the LRD group
showed an excelient outcome. Within all LRD
group, the graft for CsA-treated recipients had a
16% higher survival rate at two years than that
Aza-treated recipients but it was not significantly
different (p=.29). In the CsA-treated group, the
graft for LRD indicated 14% higher survival rate
at two years than that for NRD statistically insignifi-
cant difference (p=.56). In the Aza-treated recipi-
ents, however, the graft for LRD showed 28%
higher survival rate at two years than that for NRD
which is a statistically significant difference (p=.
016).

Also, within all primary grafts, graft survival rate
at two years in CsA-treated recipients tended to
be higher than that of Aza-treated recipients(p=.
13). Although the graft survival rate at one year in
CsA-treated group was higher than that of Aza-
treated group within all secondary grafts (p=.22),
the entry numbers were so small that the analysis
of result was not convincing.

Since the DST protocols introduction by
Salvaterra (1978)-!® at the University of Califor-
nia, the graft survival following DST pretreatment
has been shown to be markedly better than in the
non-DST treated haplo-identical groups. also,

nonspecific pretransplant blood transfusion appe-
ars to confer an additional beneficial increment of
approximately 10%, although this has not been
identified in all studies. In this CMC trial, although
12 CsA-treated transplants have been performed
following DST, none of the differences in graft
survival rates between DST and non-DST groups
were statistically significant (p=.38), because of a
short time-period and a small of cases.

Within all HLA typed recipients, there was no
benefit of HLA typing, either in aggregate for
HLA-A B and DR, or specifically for HLA-DR, on
graft survival rates at a one year follow-up. How-
ever, base on the results according to HLA match-
ing grade and immnosuppressive regimens, in
gither the Aza-or the CsA-treated group, the graft
survival rates were higher in HLA identical LRD
group than in either haplo-identical or mismat-
ched LRD group. Although there has been a con-
siderable amount of controversy over many years
about the role of matching for HLA-A and-B anti-
gens, there is now a consensus that a kidney that
is well matched for the A and B antigens (that is: O
or 1 mismatch) has about a 10 to 15% better
chance of survival at 1 year than a graft that is
badly matched (3 or 4 mismatches)!’=22,

A total number of deaths among the studied
200 cases represent 31.5% of a total, which consti-
tute 83 cases of death. The most frequent cause of
mortality was a result of uremia per se subseqguent
to graft rejection representing 17.5% of a total (11
cases). During the initial stage of renal transplants
in korea and prior to introduction of Korean
National Medical Insurance in 1978, the recipient
with graft rejection had passed away because
there was no available replacement therapy for the
graft failure or poor economic conditions at the
time.

There are numerous types of reported compli-
cations in transplant recipients. Despite dramatic
improvements in patients and renal allograft sur-
vivals, infections continue to be an important
cause of posttransplantation morbidity and mor-
tality. In the CMC trial, posttransplant pneumonia
was seen in 30 cases (15.0%). Although infections
occurred significantly less frequently in CsA-
treated than in Aza-treated patients, Yoon et al.
(1986) reported 6 cases of severe pneumonia in
the CsA-treated transplant patients?®. Evaluation
of infected renal transplant patients should be
guided by four major considerations as follows; 1)
recognition of opportunistic microorganisms, 2)
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timing of fever after kidney transplantation, 3)
epidemiologic factor, i,e., geographic, nosocomial
factors, 4) evidence of specific organ system
involvement?4-2%,

Erythrocytosis after renal transplantation had
been noted as an uncommon complication. How-
ever, the incidence of erythrocytosis tended to be
more frequent in CsA-treated group than in Aza-
treated group. To date in this study group, 36
cases (18%) of postrenal transplantations eryth-
rocytosis have occurred. Lee et al. (1986) reported
25 patients with erythrocytosis after renal trans-
plantation?®,

A group of 17(8.5%) recipients manifesied
posttransplant diabetes in the CMC trial, which is
higher incidence of diabetes as compared to the
Korean general population (3.5%). Yoon et al
(1985) reported 12 cases with posttransplant di-
abetes who survived over 60 months after the
renal transpantation?”.

Because of the relatively selective action on
T-lymphocytes, CsA therapy causes fewer im-
munosuppressive complications in the form of
infection or malignancy, as compared to previous
Aza regimens, which were relatively nonspecific in
their spectrum of action on lymphoid vs nonlym-
phoid cells. CsA-induced complications involve
primarily the neuroectodermal, or the mesen-
chymal hepatic and renal system. In initial studies,
Yoon et al noted a higher incidence of hypertri-
chosis (81%), hypertension (62%), tremor (57 %),
nephrotoxicity (43%), infection (43%), hyper-
kalemia (33%), hyperuricemia (33%), and he-
patotoxicity (14%) in their study group. Despite
numorous complications of CsA therapy, the
major advantages of CsA therapy related to the
improved graft survival rate, the lower incidence
of rejection episodes, the lower infection rate, and
the decreased hospitalization time. CsA mitigates
risk factors heretofore presenting substantial
obstacles to kidney transplantation: HLA match-
ing, pretransplant splenectomy, extensive num-
bers of conditioning blood transfusions, and old
69621~22‘28~3‘).

In the future, in this authors' view, chronic
uremic patients should be free of disease. Kidney
transpiantation should be utilized more widely,
and a few problems remaining for a future
research are follows;

1) Cadaver donor should be available more
frequently. In the European multicenter reports or
U.S. reports show that a cadaver donor consti-

tutes about 80% of a total. Furthermore, con-
sidering the fact that over 95% of the kidney
transplantaion in China is being performed with
cadaver donor, one should look into political and
ethical aspects of our present Korean polices on
kidney transplantation.

2) In using CsA, there are many problems
regarding such issues: the dose to achieve the
best possible immunosuppressive effect and the
least amount of side effects, successful conver-
sion from CsA 1o Aza, differentiation of CsA ne-
phrotoxicity, acute rejection and acute tubular
necrosis, all of which can be caused by CsA,

3) Proper methods to manage grafts rejection,
of which large dose methylprednisolone. ALG or
CsA are curently used, but not without problems.

4) There are many known complications in-
cluding infection. There should be more on-going
research to prevent and/or treat the complica-
tions.

5) Methods for immunological monitoring for
the graft rejection after kidney transplantation
should be reevaluated.

There are other problems which the authors
believe will be corrected sooner of later, in which
case, chronic uremic patents will be biessed with
love of God.
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