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Abstract. — OBJECTIVE: Kidney transplant
recipients (KTRs) are bound to develop cardio-
vascular disease (CVD), and obesity represents
a well-known risk factor for CVD. It has been re-
ported that the metabolic syndrome (MetS) is a
frequent finding in KTRs, and MetS could devel-
op even if body mass index (BMI) is only mild-
ly increased. We compared the impact of BMI
and MetS on the development of major clinical
events (MCEs) in a cohort of 107 KTRs during a
follow-up of 63 + 31 months.

PATIENTS AND METHODS: Clinical charac-
teristics were recorded at the time of enroliment
and patients were classified on the basis of
MCEs development. In a Cox model, MCEs were
the dependent variable while age, sex, history
of CVD, glomerular filtration rate, length of dial-
ysis pre-transplantation, BMI classes and diag-
nosis of MetS were independent variables. Pa-
tients were classified into 3 groups: normal (BMI
< 25 kg/m?), overweight (BMI of 25 to 30 kg/m?)
and obese (BMI > 30 kg/m?).

RESULTS: During follow-up, 55 MCEs were re-
corded: 16 patients died (15%), 19 (18%) had ma-
jor cardiovascular events (CVEs), and 20 (19%)
started dialysis due to graft failure. KTRs who
had MCEs (n = 42) were older, had a lower re-
nal function, longer dialysis vintage pre-trans-
plantation, higher prevalence of history of CVD
and higher BMI than those without MCEs. Cox
regression analysis showed that length of dialy-
sis pre-transplantation, renal function, previous
CVD, and BMI classes (overweight and obesity)
were related to MCEs.

CONCLUSIONS: BMI, but not MetS, predict-
ed MCEs in KTRs as well as non-tradition-
al CVD risk factors such as length of dialysis
pre-transplantation and graft function. Thus, a
simple evaluation during clinic visits could iden-
tify KTRs at high risk for MCEs.
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Introduction

In adults aged > 20 years, metabolic syndrome
(MetS) is a frequent condition (34% of cases), as
reported by the National Health and Nutrition Ex-
amination Survey (NHANES) 1999-2006'. Sim-
ilar data were also reported by an Italian report?.
According to the Adult Treatment Panel III of the
National Cholesterol Education Program (NCEP-
ATP III) definition, diagnosis of MetS is estab-
lished by > 3 of the following risk factors: (1) ab-
dominal obesity defined as a waist circumference
more than 102 ¢cm in men and 88 ¢cm in women,;
(2) hypertriglyceridemia (> 150 mg/dl); (3) hy-
pertension (blood pressure > 130/85 mmHg);
(4) impaired fasting glucose or diabetes (fasting
glucose > 100 mg/dl); and (5) low high-density
lipoprotein cholesterol (HDL-C) levels (< 40 mg/
dl in men or < 50 mg/dl in women)®.

Moreover, other clinical and metabolic alter-
ations are considered related to MetS such as
high triglycerides/HDL-cholesterol ratio, high
apolipoprotein B and non-HDL-C levels and low
apolipoprotein A level®.

Obesity is an important feature of MetS and
represents a well-known independent risk factor
for MetS. Both obesity and MetS are related to an
increased risk of cardiovascular disease (CVD)
and chronic kidney disease (CKD) in general
populations’. Moreover, CKD and MetS are strong
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predictors of CVD and they act sinergistically®.
Similar findings have been reported in kidney
transplant recipients (KTRs) in whom risk of CVD
has been calculated to be about 50-fold greater
than in the general population™®. Also, a Scan-
dinavian study showed that half of the deaths in
KTRs were due to ischemic heart disease, and an
additional 10% to other vascular complications’.
However, the prevalence of CVD was higher in
KTRs from deceased donors compared with living
donors'. A long-term study found that events relat-
ed to CVD were reported in 50% of KTRs; main
risk factors were male gender, age, hypertension,
history of cardiovascular events before transplan-
tation, longer pre-transplant dialysis, and older era
of transplantation. Moreover, also diabetes melli-
tus, hypertension and hypertriglyceridemia devel-
opment after transplantation appeared to be related
to CVD risk'. Obesity impacts negatively heart
surgery in hemodialysis-dependent patients'?.

In a previous study, we reported that about
one-third of KTRs had MetS, and that body
mass index (BMI) above 25 kg/m? was related to
MetS". The aim of the present study was to eval-
uate, in the same cohort of KTRs the relationship
between Mets, BMI and development of major
clinical events (MCEs) such as death due to all
causes, CVD events and graft failure.

Patients and Methods

We conducted a prospective, longitudinal, ob-
servational study during which 107 KTRs were
followed-up for 5 years. The study, in agreement
with the terms of the Declaration of Helsinki and
approved by local Ethic Committee, included a
cohort of Caucasian KTRs outpatients contin-
uously attending the nephrology clinic of the
University Hospital of Ferrara between June 2009
and May 2014. The total sample consisted of sta-
ble KTRs, and all of them gave their informed
consent for participation in the study. Patients’
characteristics have been previously reported®.
Briefly, the following demographic and clinical
data were derived from clinical records: age, du-
ration of dialysis treatment before transplantation,
time since transplantation, smoking and diabetes
mellitus history, therapy and co-morbid condi-
tions. Renal allograft function was evaluated by
estimated glomerular filtration rate (¢GFR) using
the 4-variables Modification of Diet in Renal Dis-
ease Study Equation (MDRD) formula' that offer
a better eGFR prediction in KTRs and in the early

CKD stages compared with other equations'>'¢.
Also, we measured height, weight, and waist cir-
cumference (WC) with the subject standing. WC
was measured midway between the iliac crest
and the lowest rib. We calculated BMI as weight
in kg divided by the square of height in meters;
BMI was used to classify KTRs into 3 groups:
normal (BMI < 25 kg/m?), overweight (BMI 25
to 30 kg/m?), and obese (BMI > 30 kg/m?), ac-
cording to the World Health Organization'’. MetS
was defined using the criteria proposed by the
NCEP-ATP III [3]. Duration of follow-up was 63
+ 31 months, and MCEs considered as the main
end-point included CVD events, graft failure
with beginning of dialysis and all-cause death.
Data were obtained from Hospital database and
clinical notes.

Statistical Analysis

Data are expressed as absolute numbers, per-
centage and mean + standard deviation. MCEs,
representing our primary outcome, were consid-
ered the sum of CVD events, graft failure with
beginning of dialysis and all-cause death. Univar-
iate analysis was performed by dividing patients
into two groups related to the presence of MCEs.
Differences between groups were compared with
Student’s #-test for parametric continuous vari-
ables and Mann-Whitney U test for nonparamet-
ric continuous variables. Chi-squared test was
applied for estimating the occurrence of categor-
ical variables. Cox-regression analysis for Hazard
Ratio (HR) calculation was performed in order to
evaluate features independently related to MCEs
development. Age, sex, history of CVD, eGFR,
length of dialysis pre-transplantation, BMI class-
es and diagnosis of MetS were the independent
variables in the analysis. Kaplan-Meier survival
curve was drawn analyzing the impact of dif-
ferent BMI classes on MCEs, CVD events, graft
failure and all-cause death. All p-value were two-
tailed, and a p-value < 0.05 was considered sig-
nificant. SPSS 13.0 for Windows (SPSS Inc., Chi-
cago, IL, USA) was used for statistical analyzes.

Results

During the follow-up, 16 patients died (14.9%),
19 had a CVD event (17.7%), and 20 (18.6%)
started dialysis due to graft failure. CVD events
were represented by: 10 myocardial infarctions, 6
strokes, and 3 episodes of aortic rupture. Features
of KTRs investigated are reported in Table 1.
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Table I. Characteristic of the 107 kidney transplant recipients.

Male [no. (%)] 72 (67%)
Age (years) 54.6+11.3
Current or ex-smoker [no. (%)] 21 (20%)
Diabetes mellitus [no. (%)] 12 (11%)
Hypertension [no. (%)] 90 (84%)
History of CVD [no. (%)] 17 (16%)
Dyslipidemia [no. (%)] 41 (38%)
Normal weight [no. (%)] 64 (60%)
Overweight [no. (%)] 35 (33%)
Obesity [no. (%)] 8 (7%)
Metabolic syndrome [no. (%)] 37 (34%)
Weight (kg) 71.1 £13
Abdominal circumference (cm) 942 £ 11.6
BMI (kg/m?) 25+3.5
eGFR (ml/min/1.73 m?) 53.4+19.7
Cardiovascular disease events [no. (%)] 19 (18%)
Graft failure [no. (%)] 20 (19%)
Length of dialysis pre-transplantation 289 +31
(month)
Deceased [no. (%)] 16 (15%)

At the univariate analysis, KTRs who suffered
a MCEs were older (57.8 + 11.5 vs. 52.5 £ 10.8
years; p = 0.014), had a lower eGFR at enrollment
(46.9 + 19.5 vs. 57.7 £ 18.8 ml/min/1.73m?% p =
0.004), longer dialysis vintage pre-transplanta-
tion (41 + 39.7 vs. 20.9 £ 20.9 month; p = 0.001),
higher prevalence of history of CVD (29.5 vs 6%;
p = 0.001), and a higher BMI (26 + 3.8 vs. 24.4
+ 3.1 kg/m?; p = 0.018) than those without MCEs
(Table II).

Cox regression analysis showed that length of
dialysis pre-transplantation (HR = 1.013, 95% CI
1.005-1.021; p = 0.001), eGFR (HR = 0.973, 95%
CI: 0.955-0.997; p = 0.004), previous CVD events
(HR = 2.802, 95% CI: 1.317-5.958; p = 0.007),
and BMI classes (overweight HR = 2.085, 95%
CI: 1.050-4.142; p = 0.036, and obesity HR 4.773,
95% CI: 1.868-12.195; p = 0.001) were related to
development of MCEs. Impact of the different
classes of BMI on MCEs, CVD events, graft fail-
ure and all-cause death as reported in Figure 1.

Discussion

Although the number of patients evaluated in
this study was low, we found that only BMI, but
not MetS, could predict major clinical events in
KTRs. Moreover, we found that non-tradition-
al CVD risk factors, such as length of dialysis
pre-transplantation and graft function, were re-
lated to MCEs development!'s.

In the general population, MetS represents an
important CVD risk factor”®, and risk of CVD
events appears to be higher in women than in
men.

Prevalence of MetS in KTRs has been report-
ed to vary between 20 and 65% , progressive-
ly increasing in the post-transplantation period
(22.6% after 1 year, 64% after 6 years)®*. On
the other hand, data about this item are not con-
sistent?’?2, Development of MetS in KTRs has

Table II. Comparison between kidney transplant recipients (KTRs) with and without major clinical events (MCEs). MCEs
included major cardiovascular disease (CVD) events, graft failure with beginning of dialysis, all-cause death.

KTRs without MCEs KTRs with MCEs

(n = 65) (n=42) P
Male [no. (%)] 45 (69%) 27 (64%) NS
Female [no. (%)] 20 (31%) 15 (36%)
Age (years) 52.5+£10.8 57.8£11.5 0.014
Current or ex-smoker [no. (%)] 11 (17%) 10 (24%) NS
Diabetes mellitus [no. (%)] 6 (9%) 6 (14%) NS
Hypertension [no. (%)] 54 (83%) 36 (85%) NS
Dyslipidemia [no. (%)] 22 (34%) 19 (45%) NS
History of CVD [no. (%)] 4 (6%) 13 (31%) 0.001
Weight (kg) 69.9 + 13.6 729+ 11.9 NS
Abdominal circumference (cm) 93+ 11.8 96.2 +11.2 NS
Body mass insex (kg/m?) 244 +3.1 26+3.8 0.018
Normal weight [no. (%)] 45 (69%) 19 (45%) 0.02
Overweight [no. (%)] 18 (27%) 17 (40%)
Obesity [no. (%)] 2 (3%) 6 (14%)
Metabolic syndrome [no. (%)] 21 (32%) 17 (60%) NS
¢GFR (ml/min/1.73 m?) 577+ 18.8 46.9+19.5 0.004
Length of dialysis pre-transplantation (month) 20.9+203 41 +39.7 0.001

4656




BMI and MetS impact differently on MCEs in renal transplant patients

Graft failure

=7 *BMI < 25 kgim2

—BMI > 30 kgim2

| Fp—

Survival
o
@
1

r
|
2 ]
8 =
-
-—r_

T
0 20 40

Follow-up (months)

-7 BMI < 25 kgim2

="BMI > 30 kg/im2

0,9

Survival
o
9
1

067

0.5

044

T
0 20 40 60 80

Follow-up (months)

=125 < BMI < 30 kgim2

=125 < BMI < 30 kg/im2

Mayor cardiovascular events

-7 VBMI < 25 kgim2
—125 < BMI < 30 kgim2
—™BMI > 30 kgim2

094

0,87

Survival
|

0,7 L_
0,6 |
0,5 I

0,4

Follow-up (months)

Major clinical events

--£3BMI < 25 kg/m2
125 < BMI < 30 kgim2
—BMI> 30 kgim2

Survival

0,4

02+

0,0

T
0 20 40 60 80

Follow-up (months)

Figure 1. Survival analysis reporting the impact of different classes of body mass index (BMI) on major clinical events
(MCEs), cardiovascular disease (CVD) events, graft failure, and all-cause death

been related to different conditions including
immunosuppressive drugs; cyclosporine could
increase serum uric acid, blood pressure, and
LDL cholesterol; sirolimus could induce dyslipid-
emia, tacrolimus, cyclosporine and prednisolone
could contribute to development of diabetes?-%.
Moreover, Courivaud et al**reported that patients
who developed MetS during the first year of
renal transplantation had older age, were male,
and had high BMI. The Kidney Disease Im-
proving Global Outcomes (KDIGO) Transplant
Working Group reported that CVD risk is high
in KTRs, due to the high prevalence of hyperten-
sion, hyperlipidemia, diabetes and obesity after
kidney transplantation?’, and that treatment of
these clinical conditions could reduce the risk of
morbidity and mortality. Obesity represents an
important risk factor related to negative outcome,

a systematic review?® on the effects of obesity on
kidney transplantation showed that it was related
with delayed graft function and cardiovascular
mortality. Cannon et al®’ evaluated the impact
of obesity on delayed graft function, graft sur-
vival and patient survival in 74,983 KTRs. They
confirmed that obesity represented an important
risk factor for delayed graft function and graft
survival. A negative impact of obesity on graft
developed very early post-transplantation; how-
ever, patient survival was not influenced by this
condition. Accordingly, Ditonno et al** found an
inverse relationship between obesity and wors-
ening graft function at 6 months, 1 year, and
3 years post-transplantation. Moreover, obesity
increased the risk of acute rejection and obese
patients suffered cardiovascular and metabolic
complications in the first 3 years post-transplan-
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tation. Furthermore, high BMI has been shown
to increase mortality in KTRs with a comparable
effect after 2 and 3 years post-transplantation®.
Also, Grosso et al** analyzed survival of obese
KTRs and showed that they had lower survival
than non-obese ones at 1 year (76.9 vs. 35.3%) and
3 years (46.2 vs. 11.8%); the main causes of death
were myocardial infarction and cardiovascular
complications. Again, Lentine et al** evaluat-
ed the association between BMI and post-trans-
plantation cardiac risk evaluating prevalence of
congestive heart failure (CHF), atrial fibrillation
(AF), and myocardial infarction. Each 5 units of
BMI increase was predictive of a 25% higher risk
of cardiac disease.

Both pre- or post-transplant obesity has been
reported to negatively affect graft function, inde-
pendently from time of diagnosis. Pre-transplant
obesity was related to development of post-trans-
plant hypertension and hyperlipidemia within
6 months, insulin resistance or diabetes within
3 years, and chronic allograft nephropathy and
graft loss*. American data showed that about
60% of KTRs were overweight at the time of
transplantation; in USA and United Kingdom
obese patients were excluded from transplant lists
due to higher prevalence of post-procedural com-
plications, such as graft failure or surgical com-
plications®. Studies on obesity during pre-trans-
plant period demonstrated higher mortality and
graft failure’®. As demonstrated by Meier-Kri-
esche et al*’ in 51,927 KTRs. On the other hand,
not all authors confirmed these results**=°. It has
to be underlined that weight frequently increases
during post-transplantation period, as reported by
Fernandes et al*® who described higher BMI val-
ues, weight gain, prevalence of abdominal obesity
and diabetes mellitus in women than men. Also,
hypertension and alteration of glycemic control
were higher in pediatric obese KTRs*.

This study has some limitations. First, it is a
single-center observational cohort study enrolling
a limited number of patients, with a few number
of events, and all patients had been followed-up
in a single nephrology clinic. We did not take
into account therapy, in particular, immunosup-
pressive therapy, that could impact on weight and
CVD risk factors. Also, we did not take into con-
sideration any inflammatory biomarker, whereas
it has been reported that in KTRs increasing BMI
could be positively related to high levels of high
C-reactive protein and interleukin-6, two bio-
markers independently associated with MCEs*.
Moreover, increasing BMI has been associated
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with secretion of adipokines, adiponectin, leptin,
matrix metalloproteinases (in particular matrix
metalloproteinases-2), tumor necrosis factor-a
and resistin®-*. Finally, we did not differentiate
KTRs from deceased and living donors; it was
reported that prevalence of MCEs was higher in
patients receiving a kidney from deceased donors
than in those receiving a graft from living ones'.

Conclusions

Our study suggests that a simple evaluation
during clinic visits could identify KTRs at high
risk for MCEs. Obesity should be taken into ac-
count by physicians, in fact, simple action such
as nutritional interventions and lifestyle modifi-
cation could favor weight reduction, amelioration
of lipid profile and glucose tolerance and improv-
ing cardiovascular performance*®-*. These simple
actions do not need any pharmacologic interven-
tion, and the improved metabolic profile could
ameliorate outcome not only by reducing CVD
risk but also by improving graft function**-*.

Acknowledgements

This paper is supported (in part) by a scientific institution-
al grant (Fondo Ateneo Ricerca — FAR), University of Fer-
rara, Italy.

Conflict of Interest
The Authors declare that they have no conflict of interests.

References

1) Ervin RB. Prevalence of metabolic syndrome
among adults 20 years of age and over, by sex,
age, race and ethnicity, and body mass index:
United States, 2003-2006. Natl Health Stat Re-
port 2009; 13: 1-7.

2) Toca G, Ferrucal A, Bruno G, MANNARINO E, NATI G,
TriMARCO B, Vorre M. Prevalence of metabolic syn-
drome in the clinical practice of general medicine
in ltaly. Cardiovasc Diagn Ther 2015; 5: 271-279.

3) Third report of the National Cholesterol Education
Program (NCEP) expert panel on detection, eval-
uation, and treatment of high blood cholesterol
in adults (Adult Treatment Panel Ill). Final report.
Circulation 2002; 106: 3143-3421.

4) MarTiNno F, PANNARALE G, Pubbu PE, Coiantoni C,
ZAaNONI C, MarTINO E, TorrROMEO C, PARAVATI V, PERr-
LA FM, BariLLA F. Is it possible a new definition of
metabolic syndrome in childhood? Eur Rev Med
Pharmacol Sci 2015; 19: 4324-4331.



BMI and MetS impact differently on MCEs in renal transplant patients

5)

6)

10)

11)

12)

13)

14)

15)

16)

Gnsaay E, Stotki I, SHaviT L. Weighing the evidence:
obesity, metabolic syndrome, and the risk of
chronic kidney disease. BMC Nephrol 2015; 16:
133.

AGARWAL S, SHLIPAK MG, KRAMER H, JAIN A, HERRINGTON
DM. The association of chronic kidney disease
and metabolic syndrome with incident cardiovas-
cular events: multiethnic study of atherosclerosis.
Cardiol Res Pract 2012; 2012: 806102.

SALERNO MP, PiseLLl P, Rossi E, FAvi E, GARGIULO A,
SpaGNOLETTI G, AcGresta A, Citterio F. Metabolic
syndrome and cardiovascular disease in kidney
transplantation. Transplant Proc 2011; 43: 1067-
1068.

OJo AO. Cardiovascular complications after renal
transplantation and their prevention. Transplanta-
tion 2006; 82: 603-611.

LinoHowm A, ALBRECHTSEN D, FRODIN L, TurvesoN G,
Persson NH, LunpbGren G. Ischemic heart dis-
ease--major cause of death and graft loss after
renal transplantation in Scandinavia. Transplan-
tation 1995; 60: 451-457.

Yazeek DC, pe CARVALHO AB, BArRrROSs CS, MARcAssI AP,
Pestana JO, FacHinl FC, CassioLato JL, Canziani ME.
Cardiovascular disease in early kidney transplan-
tation: comparison between living and deceased
donor recipients. Transplant Proc 2012; 44: 3001-
30086.

VANRENTERGHEM YF, CLAes K, MonNTAGNINO G, FIEu-
ws S, Maes B, ViLLa M, Ponricert C. Risk factors
for cardiovascular events after successful renal
transplantation. Transplantation 2008; 85: 209-
216.

Kawabhito K, Aizawa K, Oki S, Saito T, Misawa Y.
Heart valve surgery in hemodialysis-dependent
patients: nutrition status impact on surgical out-
come. J Artif Organs 2016; 19: 134-140.

FaBeiaN F, BErGami M, MoLino C, De Gioral A, PALA
M, LonaHiNi C, PortaLuppl F. Risk factors for met-
abolic syndrome in stable ltalian renal trans-
plant patients. Clin Exp Nephrol 2011; 15: 560-
566.

Levey AS, CoresH J, GrReene T, STEVENS LA, ZHANG YL,
Henpriksen S, Kusexk JW, VAN LenTE F; CHronic Kip-
NEY Disease EriDEMioLoGY CoLLABORATION. Using stan-
dardized serum creatinine values in the modifica-
tion of diet in renal disease study equation for es-
timating glomerular filtration rate. Ann Intern Med
2006; 145: 247-254.

MassoN I, FLAMANT M, MaiLLaRp N, RuLe AD, VRr-
TovsNiKk F, Perabl MIN, THiBAUDIN L, CAvALER E,
ViDAL-PeTior E, BoNNEAU C, MORANNE O, ALAMAR-
TINE E, MariaT C, Detanave P. MDRD versus CKD-
EPI equation to estimate glomerular filtration rate
in kidney transplant recipients. Transplantation
2013; 95: 1211-1217.

De ALencasTRO MG, VEroNese FV, Vicar AR,
GoncALves LF, Manrro RC. Evaluation of equations
that estimate glomerular filtration rate in renal
transplant recipients. Minerva Urol Nefrol 2014;
66: 87-95.

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

WorLD HealtH OrcanizaTion. Obesity: preventing
and managing the global epidemic. Report of a
WHO consultation. World Health Organ Tech Rep
Ser 2000; 57: 307-313.

ManseLL H, StewarT SA, SHoker A. Validity of cardio-
vascular risk prediction models in kidney trans-
plant recipients. ScientificWorldJ 2014; 2014:
750579.

Gami AS, WitT BJ, Howarp DE, ErRwiN PJ, Gami LA,
Somers VK, Montorl VM. Metabolic syndrome and
risk of incident cardiovascular events and death:
a systematic review and meta-analysis of longi-
tudinal studies. J Am Coll Cardiol 2007; 49: 403-
414,

Porrini E, DeLcapo P, Torres A. Metabolic syn-
drome, insulin resistance, and chronic al-
lograft dysfunction. Kidney Int Suppl 2010; 119:
S42-5S46.

PorriNl E, Detgapo P, Bico C, Awarez A, CoBo
M, CHeca MD, HorTAL L, FERNANDEZ A, GARCIA JJ,
VELAzauez S, HERNANDEZ D, SaAupo E, Torres A. Im-
pact of metabolic syndrome on graft function and
survival after cadaveric renal transplantation. Am
J Kidney Dis 2006; 48: 134-142.

IsrRaNl AK, SNYDER JJ, Skeans MA, Kasiske BL; PORT
InvesTigaTors. Clinical diagnosis of metabolic syn-
drome: predicting new-onset diabetes, coronary
heart disease, and allograft failure late after kid-
ney transplant. Transpl Int 2012; 25: 748-757.

Craes K, MEier-KriescHE HU, ScHoLb JD, VANRENTER-
GHEM Y, HaLLorAN PF, ExeerG H. Effect of different
immunosuppressive regimens on the evolution of
distinct metabolic parameters: evidence from the
Symphony study. Nephrol Dial Transplant 2012;
27: 850-857.

YarGul L, CHeTTouH H, Boukni H, MokHTARI N, BER-
HOUNE A. Metabolic status of 1088 patients after
renal transplantation: assessment of twelve years
monitoring in Algiers Mustapha Hospital. Saudi J
Kidney Dis Transpl 2014; 25: 177-184.

MatHEw JT, Rao M, JoB V, RATNAswAMY S, Jacos CK.
Post-transplant hyperglycaemia: a study of risk
factors.Nephrol Dial Transplant 2003; 18: 164-
171.

Courivaup C, Kazory A, SimuLA-FAvRe D, CHALO-
pIN JM, Ducroux D. Metabolic syndrome and ath-
erosclerotic events in renal transplant recipients.
Transplantation 2007; 83: 1577-1581.

YounG JB, Neumaver HH, Gorpon RD. Pretrans-
plant cardiovascular evaluation and posttrans-
plant cardiovascular risk. Kidney Int Suppl 2010;
118: S1-S7.

NicoLetto BB, Fonseca NK, MANFRO RC, GONCALVES
LF, LeirAo CB, Souza GC. Effects of obesity on kid-
ney transplantation outcomes: a systematic re-
view and meta-analysis. Transplantation 2014;
98: 167-176.

CANNON RM, Jones CM, HuGHEs MG, ENG M, MARVIN
MR. The impact of recipient obesity on outcomes
after renal transplantation. Ann Surg 2013; 257:
978-984.



A. De Giorgi, A. Storari, S. Forcellini, F. Manfredini, N. Lamberti, et al.

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

Ditonno P, Lucarernl G, Impepovo SV, Spiotros M,
GRANDALIANO @G, SELvAGGI FP, BettoccH! C, BATTAGLIA
M. Obesity in kidney transplantation affects renal
function but not graft and patient survival. Trans-
plant Proc 2011; 43: 367-372.

LaFrANCA JA, 1JErvANS JN, Bemes MG, Dor FJ. Body
mass index and outcome in renal transplant re-
cipients: a systematic review and meta-analysis.
BMC Med 2015; 13: 111.

Grosso G, CoroNA D, MISTRETTA A, ZERBO D, SINAGRA
N, GiaauiNtA A, CaGLA P, Avobeo C, LEONARDI A,
GuLA R, VEeroux P, VEroux M. The role of obesity in
kidney transplantation outcome. Transplant Proc
2012; 44: 1864-1868.

LenTiNE KL, RoccA-Rey LA, BaccHi G, WAsI N, ScHwmiTz
L, SawvaLacGio PR, Aseort KC, ScHNITzZLER MA, NERI
L, Brennan DC. Obesity and cardiac risk after kid-
ney transplantation: experience at one center and
comprehensive literature review. Transplantation
2008; 86: 303-312.

Sover! I, ABeDINI' S, HoLDAAS H, JARDINE A, ERIKSSON N,
FeLstrOm B. Graft loss risk in renal transplant re-
cipients with metabolic syndrome: subgroup anal-
yses of the ALERT trial. J Nephrol 2012; 25: 245-
254.

ScHWARZNAU A, MATEVOsSIAN E, NovoTtny A, STANGL M.
Outcome of living donor renal transplantation in
obese recipients. Transplant Proc 2008; 40: 921-
922.

HoogGeveeN EK, AALTEN J, ROTHMAN KJ, RoOODNAT JI,
MaLLaT MJ, Borm G, WEIMAR W, HoitsmAa AJ, DE Fi-
Jter JW. Effect of obesity on the outcome of kidney
transplantation: a 20-year follow-up. Transplanta-
tion 2011; 91: 869-874.

Meier-KriescHe HU, Bauiga R, Kapian B. Decreased
renal function is a strong risk factor for cardiovas-
cular death after renal transplantation. Transplan-
tation 2003; 75: 1291-1295.

STREJA E, MoLNAR MZ, Kovespy CP, BUNNAPRADIST S,
JING J, NissensoN AR, Mucsi I, DanovitcH GM, KALAN-
7AR-ZADEH K. Associations of pretransplant weight
and muscle mass with mortality in renal trans-
plant recipients. Clin J Am Soc Nephrol 2011; 6:
1463-1473.

Yamamoto S, HANLEY E, HAHN AB, ISENBERG A, SINGH
TP, CoHen D, Conti DJ. The impact of obesity in re-
nal transplantation: an analysis of paired cadaver
kidneys. Clin Transplant 2002; 16: 252-256.

FErnANDES JF, LEAL PM, RioiA S, BREGMAN R, SANJU-
LIANI AF, BArRreTO Sitva MI, Torres MR. Adiposity and

4660

41)

42)

43)

44)

45)

46)

47)

48)

49)

cardiovascular disease risk factors in renal trans-
plant recipients: Are there differences between
sexes? Nutrition 2013; 29: 1231-1236.

Deai AA, Kis E, Kermi A, CsePRekAL O, SzABO AJ, Reusz
GS. Prevalence of obesity and metabolic chang-
es after kidney transplantation: Hungarian pediat-
ric cohort study. Transplant Proc 2014; 46: 2160-
2163.

ABepINI S, Howme |, MARz W, WEIHRAUCH G, FELLSTROM
B, JarDINE A, CoLE E, MAes B, Neumarer HH, Gron-
HAGEN-Riska C, AmBUHL P, HoLbAaAas H; ALERT stuby
Group. Inflammation in renal transplantation. Clin
J Am Soc Nephrol 2009; 4: 1246-1254.

ErRvAN H, GELISGEN R, Cenagiz M, TaBak O, ERDENEN
F, Uzun H. The association of vascular endotheli-
al growth factor, metalloproteinases and their tis-
sue inhibitors with cardiovascular risk factors in
the metabolic syndrome. Eur Rev Med Pharma-
col Sci 2016; 20: 1015-1022.

CHITALIA N, RAJA RB, BHANDARA T, AGRAWAL P, KAs-
ki JC, JHA V, Banersee D. Serum adiponectin and
cardiovascular risk in chronic kidney disease
and kidney transplantation. J Nephrol 2010; 23:
77-84.

ArRMSTRONG KA, CampBeLL SB, HAwLey CM, JOHNSON
DW, Isse. NM. Impact of obesity on renal trans-
plant outcomes. Nephrology (Carlton) 2005; 10:
405-413.

Di Pierro F, Bressan A, RANALDI D, Raracioul G, Gi-
AcomeLLl L, BerTucciour A. Potential role of bio-
available curcumin in weight loss and omental
adipose tissue decrease: preliminary data of a
randomized, controlled trial in overweight peo-
ple with metabolic syndrome. Preliminary study.
Eur Rev Med Pharmacol Sci 2015; 19: 4195-
4202.

GALANTI G, STeEFANI L, MAscHERINI G, PeTri C, CoRrsaNI |,
Francint L, CATTOZZO A, GIANASSI M, MINETTI E, PACINI
A, CaLA PG. Short-term prospective study of pre-
scribed physical activity in kidney transplant re-
cipients. Intern Emerg Med 2016; 11: 61-67.

ZeLLe DM, CorreLeN E, Stork RP, be Greer MH, GANs
RO, vaN DErR HEDE JJ, NAavis G, Bakker SJ. Low phys-
ical activity and risk of cardiovascular and all-
cause mortality in renal transplant recipients. Clin
J Am Soc Nephrol 2011; 6: 898-905.

Lores IM, MARrTIN M, ErrasTi P, MarTiNEZ JA. Bene-
fits of a dietary intervention on weight loss, body
composition, and lipid profile after renal trans-
plantation. Nutrition 1999; 15: 7-10.





