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CLINICAL STUDY

Obesity in kidney transplant recipients: association with decline in
glomerular filtration rate

Thais Rodrigues Moreira', Tayron Bassani*, Gizele de Souza® Roberto Ceratti Manfro?, and Luiz Felipe Santos
Goncalves?

'Post-Graduate Medical Sciences Program, School of Medicine, Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil, °Nephrology
Division, Hospital de Clinicas de Porto Alegre, Porto Alegre, RS, Brazil, and *Department of Internal Medicine, Universidade Federal do Rio Grande do
Sul, Porto Alegre, RS, Brazil

Abstract Keywords

In this study we aimed to evaluate the influence of obesity in kidney and patient survival and
graft function. Retrospective cohort study of kidney transplant recipients performed between
2001 and 2009. The body mass index was calculated at time of transplantation, one and five
years after. The main outcomes studied were incidence of delayed graft function, new onset
diabetes after transplantation, patient and graft survival, and glomerular filtration rate. The
prevalence of obesity and overweight patients were 10.7% and 26.8% respectively, with an
increase to 16.9% and 32.5% one year after transplantation. Underweight and obese recipients
presented a higher incidence of early graft loss. The incidence of new onset diabetes after
transplantation was significantly higher at one and five years in overweight or obese recipients
at baseline. Overweight and obese recipients presented significantly lower estimated
glomerular filtration rate at five years posttransplantation (p=0.002). In the Kaplan-Meier
analyses no statistically significant differences in patients or grafts survivals were observed.
Obese patients have a higher rate of early graft failure and a higher new onset diabetes after
transplantation incidence. Also, the finding of decreased glomerular filtration rate is worrisome
and perhaps longer follow-up will reveal more graft failures and patients deaths in the group of
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obese recipients.

Introduction

Renal transplantation (RT) is currently considered the treat-
ment of choice for patients with end-stage renal disease
providing better survival and quality of life." However, long-
term outcomes remain unsatisfactory mainly because chronic
allograft losses and cardiovascular mortality. In the general
population obesity is recognized as an important risk factor
for the development of hypertension and diabetes and
mortality.”~> However, its impact on RT remains controver-
sial. Several studies have shown a significant increase in the
incidence of postoperative complications, graft loss and
patient mortality.®'" Contrariwise some recent studies
found no significant difference in graft and patient survival
in these patients.'?

There is also concern regarding renal graft function in
obese patients. In the general population recent evidences
suggest obesity as an independent risk factor for the
development and progression of chronic kidney disease.'*'*
The main mechanisms implicated are glomerular
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hyperfiltration and albuminuria, insulin resistance and
renin-angiotensin-aldosterone system activation, increased
pro-inflammatory cytokines, oxidative stress and endothelial
dysfunction.'’ Griffin et al. proposed that weight gain may be
detrimental in individuals with low nephron number both
congenital or acquired.'® Therefore it is conceivable that the
same or related mechanisms could be operative in overweight
and obese kidney transplant recipients aggravated by the
presence of a single functioning kidney and also possible size
mismatch between recipient and donor.

In this study, we evaluated BMI of kidney -transplant
recipients pre and one year after transplantation with the aim
to verify the influence of obesity and BMI changes in their
outcomes, mainly kidney and patient survival and graft
function.

Materials and methods

This is a retrospective cohort study of 471 kidney transplant
recipients performed between 1 January 2002 and 31
December 2009. After exclusion of pediatric patients
(age < 18 years), recipients of multiple organs and incomplete
data from medical records, 447 recipients were available for
the study. Demographic and clinical data were collected
through medical records review and 31/12/2011 was
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established as the final moment to events registration and
follow-up. Body mass index (BMI) was calculated at time of
transplantation and patients categorized according to the
World Health Organization criteria into four groups: under-
weight, normal, overweight and obese. Modifications of
nutritional status after transplantation were verified by BMI
evaluations one year after transplantation following the same
grouping method. Clinical records were reviewed for recipi-
ent age, gender and race; donor age and gender, type of donor,
hypertension, immunosuppressive regimen, number of hospi-
talizations, cold ischemia time, and panel reactivity activity.
The outcomes studied were incidence of delayed graft
function (DGF), defined by the need of dialysis within the
first post-transplant week, surgical wound complications,
graft survival, patient survival, early graft loss (<3 months
post-RT), acute rejection incidence, cause of death, glomeru-
lar filtration rate (GFR) estimated by the abbreviated equation
developed for the Modification of Diet in Renal Disease
Study (MDRD), new onset diabetes after transplantation
(NODAT) diagnosed as defined by American Diabetes
Association criteria, and dyslipidemia after renal transplant-
ation (diagnosis through laboratory tests: low density lipo-
proteins >60mg/dL, triglycerides >150mg/dL, total
cholesterol >200 mg/dL and high density lipoproteins men
<40 mg/dL and women <50 mg/dL — according to American
Association of Clinical Endocrinologists).

All patients receive triple immunosuppressive therapy with
prednisone, calcineurin inhibitors (cyclosporine or tacroli-
mus) and an adjunctive agent (azathioprine or mycophenolic).
Patients with increased immunological risk received induc-
tion therapy with polyclonal antithymocyte globulin or anti-
IL2 receptor monoclonal antibody.
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Statistical analyses were performed using SPSS version
18.0. One-way analysis of variance was used to compare
means in the four groups and chi-square or Fisher exact test
were employed for categorical data. Graft and patient survival
rates were evaluated by Kaplan—Meier survival curves.

Estimated glomerular filtration (eGFR) was evaluated over
6 months, 1, 2 and 5 years post-transplantation in the four
BMI groups defined at time of transplantation and compari-
son of these curves were performed with the Generalized
Estimating Equations.'”'® Values of p <0.05 were considered
statistically significant.

The study was conducted in accordance with resolution
number 196/96 of the National Health Council, and the
procedures were approved by the Ethics Committee for
Research Involving Human Subjects of Hospital de Clinicas
de Porto Alegre, Federal University of Rio Grande do Sul,
protocol number 08-641.

Results

Population characteristics are presented in Table 1.
Overweight and obese recipients were significantly older
than underweight and normal weight patients. A significantly
higher proportion of males were present in the overweight and
obese groups. Patients were followed for an average period of
54 £+ 27 months. Nutritional status pre-RT and one year after
transplantation are shown in Table 2. At baseline 31 (6.9%)
recipients were underweight, 248 (55.5%) had normal weight,
120 (26.8%) had overweight and 48 (10.7%) were obese.
At one year after transplantation 53.8% of the underweight
recipients attained normal weight, most of those who were
overweight or obese pre-RT remained in these categories.

Table 1. Characteristics of the sample distributed according to baseline BMI.

Underweight Normal Overweight Obese

Characteristics (n=31) (n=248) (n=120) (n=48) P

Age (X+DP) 32.7+10.1 41.5+11.8 47.2+10.2 47.14£9.2 <0.001*
Male gender (n/%) 7 (22.5%) 141 (56.8%) 80 (66.7%) 33 (68.7%) <0.001#
Caucasian (n/%) 25 (80.6%) 217 (87.5%) 96 (80%) 40 (83.3%) 0.425#
Deceased donor (n/%) 23 (74.2%) 179 (72.2%) 96 (80%) 36 (75%) 0.453#
Re-RT (n/%) 2 (6.5%) 28 (11.3%) 9 (7.5%) 2 (42%) 0.326#
Hospitalizations (X & DP) 3.8+29 34427 39+33 37+28 0.504*
DM (n/%) 0 (0%) 16 (6.5%) 15 (12.5%) 6 (12.5%) 0.050#
HCV (n/%) 9 (29%) 38 (15.3%) 18 (15%) 8 (16.7%) 0.261#
CyA (n/%) 19 (61.3%) 171 (68.9%) 88 (73.3%) 26 (54.2%) 0.144#
Induction (n/%) 13 (41.9%) 85 (34.3%) 47 (39.5%) 21 (43.7%) 0.776#
ATG Induction (1/%) 39.7%) 18 (7.3%) 8 (6.7%) 2 (4.2%) 0.776#
Class 1 >50 (n/%) 4 (12.9%) 11 (4.4%) 3 (2.5%) 4 (8.3%) 0.071#
Class II>50 (n/%) 5 (16.1%) 11 (4.4%) 6 (5%) 2 (4.2%) 0.054#

Re-RT = Retransplantation, DM = Diabetes Mellitus, HCV = Hepatitis C status, CyA = cyclosporine, ATG = Thymoglobulin.

*ANOVA.
#Chi-Square.

Table 2. Nutritional status before and one year after renal transplantation.

Period Pre-RT, n(%) Post-RT, n(%) underweight Normal weight Overweight Obese Total
Underweight 31 (6.9%) 12 (46.2%) 14 (53.8%) 0 26
Normal 248 (55.5%) 4 (1.8%) 150 (69.1%) 56 (25.8%) 7 (3.3%) 217
Overweight 120 (26.8%) 0 14 (13.5%) 64 (61.5%) 26 (25%) 104
Obesity 48 (10.7%) 0 1 (2.6%) 5 (13.2%) 32 (84.2%) 38
Total 447 16 (4.2%) 179 (46.5%) 125 (32.5%) 65 (16.9%) 385
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Table 3. Nutritional status at baseline and outcomes at one and five years post transplantation.

Outcomes Underweight Normal Overweight Obesity p*
DGF, n(%) 13 (41.9%) 97 (39.1%) 61 (50.8%) 26 (54.2%) 0.081
Early loss, n(%) 3 (9.7%) 8 (3.2%) 8 (6.6%) 6 (12.5%) 0.042
Wound complication, n(%) 4 (12.9%) 38 (15.3%) 22 (18.3%) 5 (10.4%) 0,603
AR, n(%)

ly 10 (38.5%) 75 (34.5%) 30 (28.8%) 10 (26.3%) 0.544

5y 6 (54.5%) 33 (30.3%) 20 (41.7%) 3(27.3%) 0.245
Death, n(%)

ly 2 (6.4%) 15 (6.2%) 7 (5.8%) 3 (6.2%) 0.999

5y 4 (25%) 24 (16.9%) 10 (15.6%) 2 (12.5%) 0.790
NODAT, n(%)

ly 4 (15.4%) 27 (12.4%) 26 (25%) 10 (26.3%) 0.018

Sy 2 (18.2%) 12 (11%) 14 (29.2%) 4 (36.4%) 0.017
Dyslipidemia, n(%)

ly 17 (65.4%) 163(75.1%) 77 (14%) 32 (84.2%) 0.383
n(%)

5y 7 (63.6%) 90 (82.6%) 34 (70.8%) 9 (81.8%) 0.240
Graft loss, n(%)

ly 5 (16.1%) 32 (13.2%) 19 (15.8%) 10 (20.8%) 0.568
n(%)

5y 8 (50%) 43 (30.3%) 27 (42.2%) 6 (37.5%) 0.217

DGF = delayed graft function, AR = acute rejection, NODAT = new onset diabetes after transplantation.

*Chi-Square.

Among those who had normal weight at transplantation 4
(1.8%) became underweight and 63 (29.1%) gained weight
becoming overweight or obese.

The impact of pre-RT nutritional status related to
outcomes at one and five years post transplantation are
shown in Table 3. Underweight and obese recipients pre-
sented a higher incidence of early graft loss. The incidence of
NODAT was significantly higher at one and five years in
overweight or obese recipients at baseline.

Obese patients one year after transplantation have a
significantly higher incidence of NODAT (46.1% x 15.6%,
p=0.006) and a trend towards a higher incidence of acute
rejection (61.5% x 32.5%, p=0.065) in the fifth year of
follow-up.

Estimated GFR over the five year period are shown in
Figure 1. Analysis of the curves showed that the groups of
overweight and obese recipients presented significantly lower
eGFR at five years after transplantation (p=0.002).
Underweight patients presented an eGFR decrease at two
years, but tend to have an increase thereafter. The well
nourished group is the only one that remains stable with a
small reduction in the eGFR over the five years.

In the Kaplan—Meier analysis no statistically significant
differences were found in patients or grafts survivals across
the four BMI categories.

Discussion

In this retrospective study in a cohort of renal transplant
recipients, contrary to our hypothesis, we did not observe an
impact of the nutritional status in survival outcomes. We did
however found a trend towards a higher incidence of DGF and
acute rejection in the overweight and obese groups of patients.
More importantly, however, we also found a higher incidence
of graft loss within three months after transplantation,
NODAT and above all we found that late after transplantation,
graft function decreases in patients with higher than
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Figure 1. Evolution of estimated GFR means related to nutritional status
pre renal transplant.

ideal weight. Some of our results are in contrast to a previous
report by Meier-Kriesche and collaborators using the United
States Renal Database — USRDS database'' in which a lower
mortality risk was found in the cohort of patients with BMI
between 22 and 32 kg/m>.

We found a significant increment in the prevalence of
overweight and obesity at one year after transplantation as
compared to the pre-RT rates. These findings are similar to
previous reports from single center>'”'® and registry
reports.'**° Malnourishment is not uncommon before trans-
plantation and is probably due to the effects of uremia,
inflammation and perhaps dialysis itself. After transplantation
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the end of alimentary restrictions, increased appetite and the
use of steroids usually lead to correction of these conditions
and lower rates of malnourished patients are found.'®*°
In keeping with some previous reports'>'®*2° but contrary
to others,”’ > in the present study we also found that older
age, male gender and pre-RT diabetes are associated with
post-RT weight gain.

The early outcomes, up to one year, following RT may also
be affected by the nutritional status of the recipients. In the
present report we found a significantly higher rate of early
graft loss in both malnourished and obese recipients. The
increased incidence of early graft loss in these recipients has
being described and is probably related to a higher incidence
of technical problems with the vascular sutures in the obese
and perhaps higher early mortality in the malnourished. In
this study we also found a trend towards a higher incidence of
DGF in the overweight and obese recipients.?® This associ-
ation has being found previously in some''** but not in all
studies.>!%?3 Finally, in the short term outcomes we did not
observe a higher incidence of wound complications perhaps
due to the retrospective design of our study.

At 5 years after transplantation a higher incidence of
NODAT in obese recipients was the only significant outcome.
No differences were found in the incidence of cardiovascular
events, graft loss or death. In our cohort it is perhaps
necessary a longer follow up to uncover differences in these
outcomes. Previous studies®’ produced mixed results. Lower
graft survival?’ were described in patients with BMI >35 kg/
m” and in a large registry study,'' in recipients with BMI
either lower than 18 kg/m? or higher than 28 kg/m?. However
in others studies no impact of obesity on graft survival has
been demonstrated.>'? Different studies have shown lower
patient survival in obese recipients. Gill and collaborators®’
found a remarkable difference in the survival of patients with
BMI higher than 30kg/m? and lower than 27 kg/m?. Modlin
and collaborators®® in a case-control study described similar
results and also reported a two times increased incidence of
cardiovascular events. However, Massarweh and collabor-
ators® reported that no increased mortality is observed
among obese post-RT after adjustment for immediate graft
function, donor race and HLA matching. Other smaller
studies did not report increased late mortality rates in obese
post-RT. However, due to the small samples in these studies
the possibility of type II error must be considered.*'*!'%-**

Perhaps the most relevant finding of the present study is
the impact on renal graft function that was found decreased in
overweight and obese recipients at five years after transplant-
ation. It is possible that the elevated incidence of hyperten-
sion, diabetes and hyperlipidemia contribute to this outcome,
particularly in the setting of a single functioning kidney."'
Besides, the association between chronic kidney disease and
obesity as a result of glomerular hyperfiltration and sclerosis
has being recognized.’*>!

The present study has some limitations including the
retrospective data analyses, BMI utilization for evaluation of
nutritional status that do not permit the lean body and body fat
evaluations. Also, the MDRD formula estimation of GFR is
perhaps not adequately validated for renal transplant recipi-
ents. Another possible weakness is the relatively short follow-
up that might not be sufficient to uncover the consequences of
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obesity in this population, including the impact in patient and
graft survivals.

In summary, the present study was able to find that obese
patients have a higher rate of early graft failure, have a higher
NODAT incidence and perhaps a higher incidence of delayed
graft function. Also, our results suggest that overweight and
obesity should not be considered contraindications to trans-
plantation. However, the finding of decreased GFR is
worrisome and perhaps longer follow-up will reveal more
graft failures and patients deaths in the group of obese
recipients.
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