Transpl Int (1996) 9 [Suppl 1]: S5-S7
© Springer-Verlag 1996

Helena Isoniemi
Satu Lehtonen
Kaija Salmela
Juhani Ahonen

KIDNEY

Does delayed kidney graft function
increase the risk of chronic rejection?

H.Isoniemi (&X)) - S.Lehtonen -
K.Salmela - . Ahonen

Division of Transplantation of

IV Department of Surgery, Helsinki
University Central Hospital,
Kasarmikatu 11, 00130 Helsinki, Finland

Abstract The impact of delayed
graft function (DGF) on later renal
graft loss due to chronic rejection
was studied in a single center using
uniform protocol for organ procure-
ment and posttransplant patient
care. DGF function was observed in
34 % of 829 consecutive first cadav-
eric renal transplants in adults and
in 47 % of 169 retransplantations

(P <0.05). There were no significant
differences in graft survival between
groups with early graft function
(EGF) and DGF, either in first
transplantations or retransplanta-
tions. The half-life in EGF and DGF
groups of first transplants was

12.3 years and 10.5 years, respec-
tively, and of retransplantants was
8.0 years and 6.5 years, respectively.

DGF was divided in three subgroups
according to the day of onset. If
graft function started during the first
or second week after transplantation
there were no significant differences
in long-term graft survival rates
compared with EGF. Only in re-
transplants, if graft function started
later than 2 weeks postoperatively,
were long-term graft survival rates
significantly lower when compared
with EGF and the difference per-
sisted if other causes of graft loss
except chronic rejection were cen-
sored.
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Introduction

The reports on the impact of delayed graft function
(DGF) on later graft outcome has been controversial
[3, 5, 6]. Recently DGF has been shown to have an ad-
verse effect on graft outcome at least during the first
postoperative year 3, 7]. After the first year, the yearly
risk of graft loss due to chronic rejection is about 4 %
[4]. Several risk factors may contribute to the original
injury of the endothelial cell wall in the renal allograft
leading to vascular chronic rejection. Delayed graft
function (DGF) can be a sign of some original injury in
a renal graft. The aim of this single center study was to
investigate whether DGF increases the risk of chronic
rejection in cadaveric renal transplants with uniform ini-
tial immunosuppression.

Patients and methods

In Helsinki, between January 1986 and 7 December 1993, 1170 re-
nal transplantations were performed which included 58 (5 %) trans-
plantations in children under 16 years and 79 (6.8 %) living-related
transplantations in adults. The study population consists of all
1036 consecutive cadaveric renal transplantations in adults. Two
study groups were created. The possible risk of DGF was analyzed
for first transplants (n = 854) and retransplants (n = 182) separately.

Graft function was defined as early (EGF) if no dialysis was
needed during the first week and at the same time serum creatinine
decreased spontaneously. Fifteen patients with one dialysis during
the first week were included in the EGF group because serum cre-
atinine was decreasing rapidly every day and the need for one dial-
ysis was due to fluid overload after the operation. DGF was de-
fined as a need for dialysis during the first week or if serum creati-
nine failed to decrease spontaneously. In DGF, the onset of graft
function was defined as the day of first spontaneous decrease of se-
rum creatinine. Postoperatively, serum creatinine was recorded ev-
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Table 1 Graft survivals in early
graft function (EGF) and de-
layed graft function (DGF)

groups for first cadaveric renal
transplants and retransplants.
Furthermore, DGF is divided in
subgroups according to the day
of onset

Table 2 Half-lives in years (7"/,) calculated for the EGF and DGF
groups including all causes of graft losses and censoring other cau-
ses of graft loss except chronic rejection

First transplants Retransplants

T, Censored TY/, T, Censored T/,
EGF 12.3 16.2 8.0 12.1
DGF 10.5 14.8 6.5 12.9

Table 3 Half-lives in years in subgroups of DGF including all cau-
ses of graft losses and censoring other causes of graft loss except
chronic rejection

DGF

First transplants Retransplants

TY, CensoredT', T, Censored T,
Onset 1-7 days 82 107 103 13.0
Onset 8-14 days 109 121 62 179
Onset > 14 days 135 16.0 3.9 54

ery day during the 3-4 week stay at the transplantation unit. DGF
was divided in three groups according to the onset of graft func-
tion: 1-7 days, 8-14 days, and over 14 days, postoperatively. Diag-
nosis of chronic rejection was based on clinical criteria. Graft loss
due to chronic rejection was defined as a gradual but progressive
deterioration of graft function leading to dialysis in the absence of
other specific causes. Biopsies were not available from all grafts,
but if there was no biopsy other possible causes of late graft dys-
function were excluded by clinical investigations.

Since 1986 our immunosuppressive protocol has been the same.
All cadaveric renal transplant patients have received triple therapy
with cyclosporine, azathioprine, and methylprednisolone. Immu-
nologically high risk patients (previous transplant lost due to im-
munological reasons and high panel-reactive antibodies) have, fur-
thermore, received polyclonal or monoclonal antibodies for 7-
10 days as induction therapy. Oral cyclosporine was started before
the operation, 5 mg/kg body weight, and it continued afterwards,
10 mg/kg per day in two doses. Cyclosporine was given indepen-
dently of primary graft function and the dose was adjusted to
trough blood levels measured at least twice per week. All grafts
were from heart-beating donors and the organs were procured ac-
cording to uniform protocol.

The risk of graft loss in chronic rejection was compared be-
tween the groups of patients with EGF and DGF. The graft survival
was calculated using an actuarial life-table method and the differ-
ences between groups by the log-rank method. To study the long-
term effect half-life was calculated. The estimation of half-life was
based on least square exponential curve fitting of survival between
1 and 6 years posttransplant. Half-life is the estimated time needed
for 50 % of the grafts functioning at 1 year after transplantation to
fail.

Graft sur- EGF DGF Subgroups of DGF
vival time 1-7 days 8-14 days > 14 days
First transplantation (n = 829) 3 years 82% 75 % 73% 75 % 74 %
6 years 71 % 62 % 57 % 67 % 63 %
Retransplantation (n = 169) 3 years 77 % 75% 86 % 72 % 1%
6 years 62 % 59 % 78 % 66 % 43 %
Results

The number of grafts which never function in first trans-
plants and in retransplants were 2.9 % (25/854) and 7 %
(13/182), respectively, and these grafts were excluded
from the final study groups. DGF was recognised in
34 % (281/829) of first transplants and in 43 % (79/169)
of retransplants (P <0.01). Distribution of transplants
in the three subgroups of DGF, i.e., onset of graft func-
tion during the first week, second week and after
2 weeks, were 44 % (124), 35% (98), and 21 % of all
281 first grafts with DGF, respectively, and 29 % (23),
34% (27), and 37% (29) of all 79 retransplants with
DGEF, respectively. The 3-year and 6-year graft survival
(GS) in EGF and DGF and, furthermore, in the sub-
groups of DGF is presented in Table 1. The difference
in GS between first transplants with EGF and DGF
was not significant (log-rank test, chi-squared =
437, P<0.1) and neither in retransplants (chi-
squared = 0.364, NS). In first transplants GS did not dif-
fer significantly in DGF subgroups. In retransplants GS
rates decreased in DGF subgroups with increasing time
of onset (Table 1), but the difference was not significant
in any subgroups compared with EGF.

The calculated half-life after 1 year was slightly high-
er in the grafts with early function than in the grafts with
DGF (Table 2), both in first and retransplants. If all
other causes of graft loss but chronic rejection were cen-
sored, half-life for first grafts with DGF function was
1.4 years shorter and for retransplants with DGF half-
life was 0.8 years longer compared to the grafts with ear-
ly function (Table 2).

For the grafts functioning at 1 year, later graft sur-
vival rates did not differ between EGF and the DGF ex-
cept GS in retransplants with EGF was significantly
higher compared to the group of DGF with onset after
2 weeks (log-rank test, chi-squared = 5.67 P <0.05) in-
cluding all causes of graft losses and also censoring
other causes except chronic rejection (chi-squared =
5.94, P <0.05). Half-lives of the subgroups of DGF are
presented in Table 3. In first transplants, this more close
analysis showed the shortest half-life in the group of
DGF with onset of function during first week. In first
transplants, there was no correlation in half-lives or in
GS rates after the first year including all graft losses or
only graft losses due to chronic rejection. In retrans-
plants, half-life correlated inversely with increasing
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time of onset including all grafts and also if other causes
except chronic rejection were censored. In retrans-
plants, GS rates after the first year were significantly
lower in the group of DGF with onset after 2 weeks
compared with EGF both if all causes of graft loss were
included and also if other causes except chronic rejec-
tion were censored.

Discussion

In this study population, frequency of DGF (34 %-
47 %) was high. EGF is usually defined as no need for
dialysis. Our criteria also included the demand for spon-
tancously decreasing serum creatinine which increases
the frequency of DGF to some extent. DGF occurred
significantly more often after retransplant than after
first graft which might be due to some immunological
influence on graft function in retransplants.

We have shown earlier that, in our patient popula-
tion, acute allograft rejection is no longer a risk for later
graft outcome at least in first cadaveric renal trans-
plants. This controversial result, compared with many
other recent studies [1, 2], might be in part explained
by our genetically homogenous population (all patients
ethnically Finns) and low frequency of acute rejections.
Furthermore, acute rejections under initial triple ther-
apy have been mild and reversible. However, the risk
of graft loss due to chronic rejection is about 4 % every
year [4]. DGF can be a sign of some initial endothelial
cell damage in the graft with a subsequent response to
injury leading to intimal proliferation and chronic vas-
cular rejection.

Long-term consequences of DGF, excluding the ear-
ly graft losses, have seldom been investigated. Our inter-
est was to analyze the impact of DGF on half-lives of the
grafts. In first transplants, graft survival curves did not
differ after the first year posttransplant in EGF and
DGF groups and the half-lives did not correlate with
the onset of graft function. Our results do not confirm
the negative effect of DGF on later graft outcome. We
found that only the subgroup of retransplants with onset
of function after 2 weeks had a significantly higher risk
of losing a graft compared with EGF.

Aetiology of DGF is certainly multifactorial. We can
only postulate that such factors which have an impact
on DGF causing the increased risk of later graft loss
are minimised in our program. In our center many possi-
ble causes of DGF are minimised. HLA matching is
used for donor selection. The quality of organs is opti-
mized with strict donor criteria and the same transplant
team is responsible in the whole country for the organ
harvesting program. Moreover, it is interesting that al-
though we started the cyclosporine before kidney trans-
plantation and it was continued irrespective of early
graft function, there were no significant differences in
long-term graft survival rates or in the half-lives be-
tween EGF and DGF groups in first transplants. What
the consequence of our cyclosporine policy is to the
low acute rejection frequency is not known.

In conclusion, we could not confirm the impact of
DGF on later graft outcome on first transplants. Re-
transplants had more DGF compared with first trans-
plants. Only retransplants with the onset of graft func-
tion later than 2 weeks postoperatively showed poorer
outcome compared with EGF.

References

1. Almond PS, Matas AJ, Gillingham KJ, et
al (1993) Risk factors for chronic rejec-
tion in renal allograft recipients. Trans-
plantation 55: 752-757

2. Gulanikar AC, MacDonald AS, Su-
gurtekin U, Belitsky P (1992) The inci-
dence and impact of early rejection epi-
sodes on graft outcome in recipients of
first cadaver kidney transplants. Trans-
plantation 53: 323-328

3. Halloran PF, Aprile MA, Farewell V,
Ludwin D, Smith K, Tsai SY, Bear RA,
Cole EH, Fenton S8, Cattran DC (1988)
Early function as the principal correlate
of graft survival. Transplantation 46:
223-228

. Isoniemi H, Kyllénen L, Eklund B,

Hockerstedt K, Salmela K, Willebrand v
E, Ahonen J (1995) Acute rejection un-
der triple immunosuppressive therapy
does not increase the risk of late first ca-
daveric renal allograft loss. Transplant
Proc 27: 875-877

. Miwa H, van Loenen M, Vanderwerf BA

(1989) The long-term effect of delayed
graft function on cadaveric renal trans-
plants treated with low dose cyclospo-
rine. In: P Terasaki (ed) Clinical trans-
plants 1989. UCLA Tissue Typing labo-
ratory, Los Angeles, pp 275-278

6. Sanfilippo F, Vaughn, WK, Spees EK,
Lucas BA (1985) The effects of delayed
graft function on renal transplantation.
Transplant Proc 17: 13-15

7. Troppmann C, Gillingham KJ, Benedetti
E, Almond PS, Gruessner R, Najarian JS,
Matas AJ (1995) Delayed graft function,
acute rejection, and outcome after ca-
daver renal transplantation. Transplan-
tation 59: 962-968





