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Abstract A total of 793 kidney 
transplantations (KTx) were per- 
formed from November 1073 to 
March 1993. Two hundred and 
forty-two patients were treated with 
conventional immunosuppression 
(azathioprine + prednisolone) and 
all the others with cyclosporine 
(Sandimmun) and prednisolone 
(SIM + PRED). The survival of the 
second graft was less good in both 
therapeutic groups than that of the 
first ones, so we have started to use 
preventive immunotherapy with 
OKT3 (CILAG) in com- 
bination with SIM (both before 
operation) and PRED. We com- 
pared 32 SIM-PRED patients with 
20 OKT3 + SIM + PRED patients. 
All underwent a skcond KTx. The 
two groups were found to be 
comparable and homogeneous with 
regard to 14 of 18 parameters 
analysed statistically. Statistically 
significant differences were found 
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between the two groups as regards 
the frequency of acute rejection 
within 30 days (46.69% vs 20%), 
the delta creatinine value on the 1st 
and 2nd postoperative days (- 4,3: 
-8 vs -8.6: -19.7%), patient 
survival after 4 years (78.2 vs 
100%), and graft survival after 1 
and 4 years (-58.9: -42.8 vs 
-83.5: -83.5%), with better 
results in the OKT3 group. We 
conclude that the preventive use of 
OKT3 simultaneously with 
SIM + PRED for the second KTx 
is the method of choice to prevent 
rejection and improve survival. 
This treatment results in patient 
and graft survival following the 
second KTx being as good as after 
the first KTx with SIM + PRED. 
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preventive treatment in order to achieve better results. In 
the literature, studies have compared triple therapy 
azathioprine + Sandimmun + prednisolone and preven- 
tion with OKT3 as sequential therapy. There are very few 
publications about the use of cyclosporine simulta- 
neously with OKT3, starting at the time of surgery [3,8,9, 
12, 14, 21, 22, 241. 

Introduction 

Cyclosporine (Sandimmun) has significantly improved 
survival of the first kidney transplantation as well as that 
ofthe second one [l,  2,6,12,21]. However, the survival of 
the second grafts remains inferior to that of the primary 
ones, mainly due to the immunological reasons. Our aim 
was to use a stronger immunosuppressive regimen as 
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Patients and methods 

Between November 1973 and March 1993 we performed 793 kidney 
transplantations, 721 of them with cadaveric kidneys while 72 were 
from living donors. These included 734 first, 57 second and 2 third 
grafts. The male/female ratio was 494/299. Mean age was 36.7 + 7.2 
years (including 42 children). Two hundred and forty-two patients 
were treated with conventional immunosuppression (AZA + 
PRED) and all the others with Sandimmun and prednisolone 
(SIM + PRED). Standard surgical procedures were used except for 
urinary tract reconstruction, which in most cases was the uretero- 
ureterostomy. Thirty-two SIM + PRED patients were compared 
with 20 OKT3 + SIM + PRED patients. In both groups all drugs 
were started 2-4 h before surgery. In the SIM + PRED group 
4 mg/kg per 24 h SIM was given IV by pump in the first 2 days and 
then continued with a dosage of 12 mg/kg per 24 h SIM by mouth 
divided into two daily doses and adjusted to the whole blood 
level of 200-400 ng measured by the TDX monoclonal method. 
A standard low dose of PRED was administered (0.5 mg/kg per 
day tapering at 2-week intervals). The immunosuppression in the 
OKT3 + STM + PRED groups (5 mg/day OKT3) was given IV 
over 10 days with half a dose of SIM being given during the first 7 
days and a full dose thereafter. If the SIM whole blood level did not 
reach the therapeutic level, OKT3 was continued. We evaluated the 
rate of acute tubular necrosis (ATN), early kidney function (creati- 
nine clearance and delta creatinine in the first two 24-h periods), the 
rejection rate within 30 days following the operation and after the 
whole survival period, the number of first, second and third 
rejections and their rate of irreversibility, and the 1- and 4-year 
patient and graft survival rate. 

Results 

To compare the two groups we analysed 18 parameters. 
Fourteen of these (Table 1) did not differ, so the groups 
were homogeneous and comparable. We found a signifi- 
cant difference in the occurrence of ATN after transplan- 

~ 

tations. The difference between the early function of the 
pairs of kidneys transplanted as a first or second proce- 
dure suggested to us that the immunological processes 
played a more important role in the second transplan- 
tation than the donor factors. This fact confirmed our 
suspicions. The early functions evaluated by endogenous 
creatinine clearance and the decrease of serum creatinine 
(delta creatinine) and, of course, by urinary output 
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Fig. 1 Cumulative survival rate (CSR) 

SIM-PRED OKT3 + SIM-PRED Significance 
n = 32 

Table 1 Comparison of groups 

n = 20 

Age (years) 
Donor age (years) 
Donor creatinine (p mol/l) 
PRA (%) 
HLA-AB MM 
HLA-DR MM 
TIT (min) 
WIT (min) 
Blood transfusion (intraop) 
Dialysis time (months) 
Hospital stay (days) 
Blood transfusion (preop) 
Hb 
Se-creat. 
Se-K 
Se-Protein 

St. Ricarb. 
APH 

34.2 k 9.6 
32.7 k 15.9 

119.1 k40.9 
18.6k22.5 
1.7 k 0.9 
1.2 & 0.6 

1557.8k381.3 
0.6+ 1.3 
2.1 $ 1.8 

788.8 & 656.6 
24.8k14.1 
53.8k49.8 
5.5k 1.1 

818.6k235.9 
5.1 k0.6 

76.5 & 6.6 
7.38 k0.06 
23.7k4.3 

35.2k 12.1 
36.1 k13.9 

109.1 k28.2 
17.8 k 30.8 
1.820.5 
0.8$0.6 

1392.0 k213.5 
1.6 k 2.3 
1.0k1.4 

933.1 $649.3 
21.4k 11.6 
42.6 k 51.1 

6.3 k0.9 
848.3 f 119.0 

5.750.8 
73.1 k6.5 
7.41 k0.07 
23.8k4.9 

NS 
NS 
NS 
NS 
NS 
P < 0.05 
NS 
NS 
P < 0.05 
NS 
NS 
NS 
P < 0.01 
NS 
P < 0.01 
NS 
NS 
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Table 2 Results SIM-PRED OKT3 + SIM-PRED Significance 
n = 32 n = 20 

Acute rejection < 30 days 
Acute rejection 30 days 
Total rejections reversible 
1st 
2nd 
3rd 
Total rejections irreversible 
1st 
2nd 
3rd 
ATN 
Urine (ml) 
1st 24 h 
2nd 24 h 
Creatinine clearance ml/min 
1st 24 h 
2nd 24 h 
A creatinine 
1st 24 h 
2nd 24 h 
Hospital stay (days) 
Early complication 

15 (46.9%) 
15 (46.9 Yo) 
21 
11 
2 
2 
9 
6 
2 
1 

14 (43.7%) 

3260 1 4151.0 
3124 1 4163.4 

14.86k 22.1 
10.72k 11.9 

4.16 & 21.8 
8.0 f 31 .O 

24.9114.1 
18 (56.3 %) 

2 (10%) 
6 (30%) 
6 
4 
1 
1 
2 
2 
0 
0 
4 (20 Yo) 

3151-t2894.1 
2513 f 2511.1 

14.5k 18.3 
12.9k 11.2 

8.6k21.9 
19.7 & 29.9 
21.4-tl1.6 
4 (28 Yo) 

P < 0.05 
P < 0.05 
P < 0.01 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
P < 0.05 

NS 
NS 

NS 
NS 

P < 0.05 
P < 0.05 
NS 
P < 0.01 

showed a difference in favour of the OKT3 group. The 
acute rejection rates within 30 days were significantly 
lower in the OKT3 group. The total number of rejections 
was significantly higher in the SIM + PRED groups 
(Table 2). Hospitalization time was shorter in the OKT3 
group. Patient survival differed significantly after 4 years, 
but graft survival after 1 and 4 years was better in the 
OKT3 group (Fig. 1). 

Discussion 

The simultaneous use of SIM and OKT3 is not common 
[lo, 13,15, 18,211. Previously we have demonstrated that 
meticulously dosed SIM did not influence early kidney 
function (80 % immediate function rate). Having ob- 
served relatively bad results after second kidney trans- 
plantations even using SIM, we decided to use OKT3 
as prevention treatment in combination with SIM, with 
administration of both drugs starting before the trans- 
plantation. With this combination we wanted to assure 
strong immunosuppression and diminish the risk of 
antibody formation against the OKT3 molecule. This 
was later verified by different authors [4, 11 - 13, 16, 21, 
251. We found less ATN in the OKT3 group than has 
previously been reported [5, 20, 231. Acute rejections 
occurred less frequently in the OKT 3 group, confirming 

the findings of others [5,  17, 201. The urinary volume in 
the first 2 days did not differ significantly but the 
creatinine clearance and the delta creatinine showed 
better early kidney function in the OKT3 group. No data 
about these parameters have been found in the literature, 
nor about length of hospital stay, which was shorter in the 
OKT 3 group. The survival results clearly demonstrated 
the superiority of preventive treatment with OKT3 for 
the second kidney transplantation compared with 
SIM + PRED; with this therapeutic policy the second 
graft survival rate is nearly as good as for the first 
transplantation with simple SIM + PRED therapy. 

The use of OKT3 as preventive treatment together with 
SIM + PRED for the second transplantation, leads to a 
less frequent occurrence of ATN. It assures good early 
kidney function; significantly decdases the rejection rate 
within 30 days post-operation and the total post- 
transplant period; significantly decreases the rate of 
irreversible rejections with fewer complications and 
shortens the length of hospital stay. Much better patient 
and graft survival could be achieved with this treatment 
than in the control group. The 1- and 4-year graft survival 
is nearly as good as in the first kidney transplantation 
group with SIM + PRED treatment. We believe that 
preventive treatment using OKT3 with SIM + PRED is 
the immunosuppressive method of choice for the second 
kidney transplantations. 
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