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Is obesity still a risk factor in
renal transplantation?

Abstract At our center, since 1982,
a body mass index (BMI) of less than
30 has been a prerequisite for pla-
cing a patient on the waiting list for
renal transplantation. This decision
was made because obese transplant
recipients secemed to have a less than
favorable post-transplant outcome.
The aim of this study was to evaluate
whether this requirement is still jus-
tified. Forty-six patients with a BMI
above 30 underwent primary cada-
veric renal transplantation between
1972 and 1993. For each of these ob-
ese patients, five consecutive non-
obese (BMI 20-25) control patients
were selected. Patient and graft sur-
vival, causes of graft loss, and acute
rejection rate were evaluated for the
two patient groups before and after
the year 1982. Within the first 30
post-transplant days, one patient
(2%) and 11 grafts (24 %) were lost
in the group of obese patients
whereas seven patients (3 %) and 36
grafts (16 %) were lost in the control
group. Among the obese patients,
renal circulatory complications were
a major cause of graft loss. In the
period 1973-1981, the 1-year patient

survival rate was 65 % among obese
patients versus 75 % among controls
from 1982 to 1993, this was 90 %
versus 93 %. From 1973 to 1981, the
1-year graft survival rate was 25 %
among obese patients versus 53 %
among controls (P < 0.05); from
1982 to 1993, it was 68 % versus 84 %
(P = NS). Multivariate analysis
showed that the immunosuppressive
regimen, age of the patient, BMI,
and cold ischemia time of the graft
had a significant influence on graft
survival. The acute rejection rate
within the first 30 days was 28 %
among obese patients and 35 %
among controls (P = NS). We con-
clude that a BMI below or equal to
30 is still justified as a prerequisite
for placement on the waiting list for
renal transplantation, for despite an
overall improvement, the outcome
of renal transplantation in obese pa-
tients remains worse than that in
non-obese patients.
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Introduction

Obesity was found to be a significant risk factor with re-
gard to surgical procedures in the 1970s [9,11,13]. At
Helsinki University Hospital, where all renal tranplan-
tations in Finland are performed, the outcome of trans-
plantation in obese renal recipients was considered

worse than in other recipients. Thus, since 1982 a body
mass index (BMI) of 30 or less has been one of the pre-
requisites for placing a patient on the waiting list. Our
preliminary study showed that both patient and graft
survival were significantly poorer in obese patients
than in non-obese controls [3]. That result was in agree-
ment with other reports demonstrating significant dif-
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Table 1 Characteristics of the obese patients and the non-obese controls before and after 1982

1972-1981 1982-1993
Obese patients Controls P Obese patients Controls P
(n=21) (n=105) (n=25) (n=125)
Men (%) 33 62 <0.05 52 73 NS
Mean + SD age (years) 473+8.0 40.5+12.5 <0.05 502 £7.1 42.0£10.7 <0.01
Mean + SD BMI 32.6%2.6 223+1.5 < 0.01 31.2+1.2 226+1.5 < 0.01
Diagnosis:
Systemic disease (%) 5 37 <0.05 4 39 <0.05
Renal disease (%) 95 63 96 61
Mode of dialysis
Hemo (%) 76 68 40 42
Peritoneal (%) 5 8 NS 56 57 NS
No (%) 19 24 4 1
Mean + SD time of dialysis (months) 58+63 6.6+8.5 NS 17.1£11.8 13.1+£15.7 NS
Mean + SD cold ischemia time (hours) 29.1£10.0 296117 NS 301 +6.0 302+78 NS

ferences in patient and graft survival rates and in the
number of medical and surgical complications after re-
nal transplantation between obese and non-obese pa-
tients [1,2,4,10]. Only one transplant center suggested
that obesity, defined as body weight in excess of 120 %
of ideal body weight, had no significant influence on
the outcome of renal transplantation [8].

The aim of the present study was to analyze in detail
the causes of patient and graft loss in obese recipients.
Furthermore, we wanted to determine whether the risks
of obesity have diminished with advances in immuno-
suppressive therapy, thereby invalidating our policy
concerning BMI.

Patients and methods

Patients

Among 2633 recipients of primary cadaveric renal transplants at
Helsinki University Hospital between 1972 and 1993, 46 (1.7 %)
obese patients with a body mass index [BMI = weight (kg)/height
(m?)] above or equal to 30 were identified. Twenty-five (54 %) of
these obese patients had received a transplant after 1982. (The
BMI of all these recipients was below or equal to 30 at the
time they were placed on the waiting list for renal transplanta-
tion.)

Immunosuppressive regimen

Before 1982, the immunosuppressive therapy given to all recipi-
ents of primary cadaveric renal transplants consisted of azathiopr-
ine and methylprednisolone. Between 1982 and 1985, azathioprine
and methylprednisolone were still administered, although on spe-
cial occasions (mainly for acute rejections) in combination with cy-
closporin A. Beginning in 1986, this same triple drug regimen be-
came standard therapy for all recipients of primary cadaveric renal
transplants.

Grafts were monitored for acute rejection by regular fine-nce-
dle aspiration biopsies. Antirejection therapy was started when-
ever aspiration biopsy or core biopsy was positive and/or generally
accepted clinical signs of rejection were present.

Controls

For each obese patient, five consecutive control patients receiving
a primary cadaveric renal transplant were selected. The only criter-
ion in the selection of the controls was a BMI between 20 and 25.
Thus, the influence of immunosuppressive regimens on the success
of transplantation could be avoided since the principles of medical
therapy were the same for patients in both groups.

Methods

A computer registry of renal tranplantations in Finland contains
basic data on all recipients and donors, i.e., patient and graft survi-
val, causes of patient and graft loss and, since 1982, immunosup-
pressive regimens and rejection therapies. We compared the cold
ischemia time and characteristics of the patient groups before and
after 1982, as well as the causes of graft loss during the 1st post-
operative month. Patient and graft survival between the two
groups was compared during the two time periods, and factors con-
tributing to the results were estimated. In addition, the rate of
acute rejections within the 1st postoperative month was evaluated
in patients transplanted since 1982, when cyclosporin became
available.

Statistics

The chi-square test and the Mann-Whitney U-test were used to
compare the patient groups. Patient and graft survival was evalu-
ated using the life table method. Cox’s multivariate analysis was
used to estimate the factors having a significant influence on pa-
tient and graft survival.
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Table 2 Causes of graft loss within the 1st month after renal trans-
plantation

Obese patients = Controls

(n=46) (n =230)
Graft never functioned 0(0%) 6 (3%)
Patient death 1(2%) 7 (3 %)
Cardiovascular 0 3
Infection 0 3
Bleeding due to graft rupture 1 1
Vascular complications in the graft 4 (9%)* 3(1%)
Urinary complications 0(0%) 2 (1%)
Infection 2(4%) 1(0.5%)
Rejection 4(9%) 18 (8 %)
Total 11 (24 %) 36 (16 %)
* P <0.01
Results

Our two patients groups, the obese patients and the nor-
mal weight controls, differed significantly from each
other in three factors: mean age, diagnosis and, by defi-
nition, BMI (Table 1). Obese patients were older (age
range 30-63 years vs 18-69 years for controls). In fewer
of them was a systemic disease the cause of renal failure.
Only one of the obese recipients had diabetes (type I)
and another had systemic lupus erythematosus (SLE),
whereas 59 (26 %) of the controls had diabetes (type I),
two (1%) SLE, and 15 (6 %) amyloidosis. Eight of the
15 were known to have rheumatoid arthritis.

The causes of graft loss are given in Table 2. In the
obese group, one patient (2%) and 11 grafts (24 %)
were lost within 30 days of renal transplantation versus
seven patients (3 %) and 36 grafts (16 %) in the control
group (P = NS). In the obese group, four (36 %) of the
graft losses were due to renal arterial thromboses,
whereas in the control group no arterial thrombosis was
found, although one graft was lost to venous thrombosis.

During the period 1972-1981, primary cadaveric re-
nal grafts were transplanted into 21 obese patients.
Among these patients, the 1-year patient survival rate
was lower (65 % vs 75 %, P = NS) and the graft survival
rate significantly lower (25% vs 53 %, P <0.05) than
among the controls from the same time period (Figs. 1,
2). In patients undergoing transplantation since 1982
(n = 25), the overall results in both patient groups were
better than in the earlier period. However, inferior re-
sults were still found in obese patients compared to
non-obese controls with regard to both patient and graft
survival rates. The causes of death in obese patients ver-
sus controls were cardiovascular (41 % vs 32 %) infec-
tious (20 % vs 32 %), gastrointestinal (16 % vs 8 %), or
related to uremia (11 % vs 11 %), malignancy (6 % vs
0%), secondary diabetes (6 % vs 2 %), pulmonary em-
bolism (0 % vs 8 %), or other (0% vs 6 %).

A multivariate analysis of the whole study popula-
tion (n = 276), i.e., both obese patients and their con-
trols, showed that immunosuppressive therapy was the
most important factor affecting graft survival
(P <0.001). Patients with triple immunosuppressive
therapy had the best outcome. The age of the recipient
(P <0.01), BMI (P <0.05), and cold ischemia time of
the graft (P < 0.05) were other factors having a signifi-
cant influence on graft survival. In contrast, recipient
sex, diagnosis, mode of dialysis, or time on dialysis had
no significant influence on graft survival.

The frequency of acute rejections within 30 days of
150 renal transplantations documented since 1982 was
51 (34 %). Specifically, 28 % (7/25) of the obese and
35 % (44/125) of the non-obese patients experienced an
acute rejection within 30days of transplantation
(P=NS).

Discussion

The present data support the earlier findings of poorer
outcome of renal transplantation in obese patients than
in non-obese controls [1,2,4,10]. Among the 21 obese
patients who received primary cadaveric renal trans-
plants between 1972 and 1981, the 1-year patient survi-
val was 65 % and graft survival 25 % compared to 75 %
and 53 %, respectively, in the non-obese controls from
the same time period. This experience prompted us to
adopt the policy of setting a maximum limit to BMI
when considering patients for the waiting list. Neverthe-
less, overweight patients have managed to sneak in. Pa-
tients may gain weight while waiting for a graft, and
minor body weight changes due to fluid accumulations
are common in dialysis patients. If the candidate for
transplantation was somewhat overweight but other-
wise in good condition, the transplantation was per-
formed.

In this study, the criterion of a BMI of 20-25 for
controls was chosen to exclude the most malnourished
patients with a substantial loss of muscle mass. Never-
theless, our two groups of patients differed from each
other in two respects in addition to BMI: obese pa-
tients were older than controls and the cause of their
renal failure was more often primary renal, and not sys-
temic, disease. Uremic patients suffering from a sys-
temic disease such as diabetes or amyloidosis are sel-
dom obese. Moreover, elderly patients accepted for
transplantation seldom have a systemic disease as the
cause of uremia. At our center, the graft survival of pa-
tients with systemic disease, although improving with
time, is still inferior to that of patients with primary re-
nal disease. Furthermore, the 5-year graft survival in
patients over 60 years of age has not been inferior to .
overall graft survival, even when the life expectation is -
shorter [12]. ;
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Fig.1a, b Patient survival in obese patients and non-obese con-
trols: a before 1982 and b after 1982

Fig.2a, b Graft survival in obese patients and non-obese controls:

a before 1982; 1-year graft survival was 25 % in obese patients and.

53 % in controls (P < 0.05) and b after 1982

In this study, for each obese patient we took five con-
secutive control patients (the only criterion being a BMI
of 20-25), unlike previous studies in which obese pa-
tients were matched for multiple factors with one con-
trol each [2,4]. To avoid bias due to differences between
the groups, we performed a multivariate analysis of the
factors related to graft survival. Of the tested patient-re-
lated factors, age and BMI were found to be significant.

In the present series, poorer graft survival of obese
patients was mainly due to early graft losses. Obese pa-
tients had more graft loss as a result of circulatory com-
plications than non-obese controls. According to other
reports, obese patients have significantly more infec-
tious complications, especially wound infections

[4,8,10]. In the present series, we only documented se-
vere infections leading to graft or patient loss, and in
that data we found no significant difference between
the two patient groups. Furthermore, no graft in the
group of obese patients was lost due to an early urologi-
cal complication; this has not been the experience of
others [10]. At our center, since 1982, only one graft
has been lost due to a urinary complication [7]. In accor-
dance with other series, our obese patients tended to
have fewer acute rejections than the non-obese controls
[2,8]. In another report, it was found that obese patients
have poorer responses to antirejection therapy than
non-obese controls; it was speculated that they may be
higher respond as to allografts or, alternatively, that
they may be underimmunosuppressed due to pharmaco-
kinetic differences in patients with an increased amount
of fat tissue [10].

Differences in patient and graft survival were more
marked during the earlier time period when the overall
results of renal transplantation were poorer (Figs.1, 2).
With the general improvement in transplantation out-
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come due to advances in immunosuppressive and anti-
microbial therapies and advances in dialysis and post-
operative care, the outcome of renal transplantation in
obese patients seems to have improved. Yet, after 1982,
our material did not include any patient with morbid
obesity, defined as a BMI above 35, as seen in a report
from North America with more significant differences
in results between obese patients and controls [4].
Weight gain following renal transplantation is com-
mon. The average weight gain during the 1st year after
transplantation is approximately 10 %; thereafter, wo-
men especially are prone to gain more weight (up to
20 % in 5 years) [5]. This increase induces changes in li-
pid metabolism that may be significant in terms of alter-
ing the risk of cardiovascular morbidity [5,6,8], which
has been found to be the most common cause of patient
death after renal transplantation. Another significant
risk factor in overweight recipients after renal trans-
plantation is the development of insulin-dependent dia-
betes [2,4]. In recipients with a BMI greater than or
equal to 30 before transplantation, the weight gain may
have more serious consequences, even if the amount of

weight gained has not been found to correlate with pre-
existing obesity [5].

Obesity and older age were the most unfavorable pa-
tient-related prognostic factors identified by multivari-
ate analysis. Although we were able to demonstrate im-
proved patient and graft survival in obese renal recipi-
ents over a 23-year period, the results are still inferior
to those achieved in the non-obese patient population.
Other reports have shown that obese renal transplant
recipients tend to increase their overweight even more
after transplantation and, consequently, they are more
predisposed to secondary diabetes and cardiovascular
complications.

Since the number of organ donors is limited, we have
an obligation to allocate renal grafts to recipients W;io
are expected to have a favorable prognosis. Obesity is
the only acquired risk factor proven to impair graft sur-
vival and, thus, we do not find any compelling reason
for changing our policy regarding BMI.

Acknowledgements This study was supported by the Kurt and
Doris Palander Foundation.

References

1. Bliimke M, Keller E, Eble F, Nausner 5. Johnson C, Gallager-Lepak S, Zhu Y-R,  10. Pirsch JD, Armbrust MJ, Knechtle SJ,

M, Kirste G (1993) Obesity in kidney
transplant patients as a risk factor.
Transplant Proc 25: 2618

. Gill IS, Hodge EE, Novick AC, Stei-

muller DR, Garred D (1993) Impact of
obesity on renal transplantation. Trans-
plant Proc 25: 1047-1048

. Halme L, Eklund B, Salmela K (1995)

Obesity and renal transplantation.
Transplant Proc 27: 3444-3445

. Holley JL, Shapiro R, Lopatin WB,

Tzakis AG, Hakala TR, Starzl TE
(1990) Obesity as a risk factor following
cadaveric renal transplantation. Trans-
plantation 49: 387-389

Porte C, Kelber S, Roza AM, Adams
MB (1993) Factors influencing weight
gain after renal transplantation. Trans-
plantation 56: 822-827

. Kasiske B (1993) Risk factors for car-

diovascular disease after renal trans-
plantation. Miner Electrolyte Metab 19:
186--195

. Mikisalo H, Eklund B, Salmela K, Iso-

niemi H, Kyllénen K, Hockerstedt K,
Halme L, Ahonen J (1997) Urological
complications following 2084 consecu-
tive kidney transplantations. Transplant
Proc 29: 152-153

. Merion RM, Twork AM, Rosenberg L,

Ham JM, Burtch GD, Turcotte JG, Ro-
cher LL, Campbell DA (1991) Obesity
and renal transplantation. Surg Gyn
Obstet 172: 367-376

. Pemberton LB, Manax WG (1971) Re-

lationship of obesity to postoperative
complications after cholecystectomy.
AmJ Surg 121: 87

11.

12.

13.

D’Alessandro AM, Sollinger HW, Hei-
sey DM, Belzer FO (1995) Obesity as a
risk factor following renal transplanta-
tion. Transplantation 59: 631-633
Postlethwait RW, Johnson WD (1972)
Complications following surgery for
duodenal ulcer in obese patients. Arch
Surg 195: 438

Salmela K, Kyllonen L, Eklund B, Iso-
niemi H, Holmberg C, Koskimies S,
Hockerstedt K, Miakisalo H, Leijala M,
Ahonen J (1994) Thirty years of renal
transplantation in Helsinki. In: Terasaki
PI, Cecka JM (eds) Clinical transplants.
Los Angeles, pp 219-228

Strauss RJ, Wise L (1978) Operative
risks of obesity. Surg Gyn Obstet 146:
286



