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Original Article

One-year Body Mass Index Change in Adult Renal Transplant
Recipients and Its Relationship with Glomerular Filtration
Rate and Creatinine Level: A Retrospective Study

Yetiskin Bébrek Nakli Alicilarinda Bir Yillk Viicut Kitle indeksi Degisimi

ve Bu Degisimin Glomertiler Filtrasyon Hizi, Kreatinin Degerleri ile iliskisi:
Retrospektif Bir Calisma
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ABSTRACT

Objective: Renal transplantation is a challenging process for the
recipients. One of the important problems in this process is unwanted
weight gain. This study aimed to determine the change in body mass
index (BMI) and to evaluate the effect of recipient characteristics on
BMI during one-year period after renal transplantation.

Methods: The article was conducted in a retrospective design. In
the study, files of 170 patients who underwent renal transplantation
between 2015 and 2016 were reviewed retrospectively. T-test,
ANOVA, and correlation analysis were used in the analysis of data.

Results: It was determined that the patients had a tendency to have
increased BMI after transplantation, with a higher rate in the first
three months. The increase in BMI was higher in singles than in
married participants (p=0.01 and p<0.05), and in men than in women
(p=0.01 and p<0.05). It was determined that there was no significant
relationship between BMI values and glomerular filtration rate, and
creatinine levels of adult renal transplant recipients (p>0.05).

Conclusion: In the study, it was determined that the increase in
BMI was higher especially in the first three months after renal
transplantation. For this reason, it is an important requirement to
address the counseling and support to patients and their relatives
regarding weight management in the early period.

Keywords: Body mass index, kidney transplantation, obesity,
transplant recipients, weight gain

oz

Amag: Renal transplantasyon, alicilar icin zorlu bir siirectir. Bu
siiregteki énemli sorunlardan biri de istenmeyen kilo alimidir.
Bu calismada, bobrek nakli sonrast bir yillik siirecte viicut kitle
indeksindeki (VKI) degisimin belirlenmesi ve alict ézelliklerinin
VKTI'ye etkisinin degerlendirilmesi amaglanmustir.

Yontemler: Makale retrospektif olarak yiiriitilmiistiir. Calismada
2015-2016 yillar1 arasinda bdbrek nakli yapilan 170 hastanin
dosyalari retrospektif olarak incelenmistir. Verilerin analizinde
t-testi, ANOVA ve korelasyon analizi kullanilmistir.

Bulgular: Hastalarin nakil sonrast VKI'de ilk ii¢ ayda daha fazla
artig egilimi oldugu belirlenmistir. VKI artisi bekarlarda evlilere
gore (p=0,01, p<0,05), erkeklerde kadinlara gére (p=0,01, p<0,05)
daha yiiksektir. Glomeriiler filtrasyon hizindaki VKI degisiklikleri
ile kreatinin ol¢iimleri arasinda anlamli bir iligki olmadigt
saptanmustir (p>0,05).

Sonug: Calismada bobrek nakli sonrast ézellikle ilk iig ayda VKI
artiginin daha fazla oldugu belirlenmistir. Bu nedenle kilo yénetimi
konusunda hasta ve yakinlarina danismanlik ve destegin erken
dénemde verilmesi 6nemli bir gerekliliktir.

Anahtar Sozciikler: Viicut kitle indeksi, bobrek nakli, obezite,
nakil alicilars, kilo alimi
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Introduction

Renal transplantation constitutes 12.97% of the treatment
options in end-stage renal disease (1). According to the United
States Renal Data System, approximately more than a quarter
(25.7%) of patients who have been waiting for a kidney transplant
for 1 year have received a kidney transplant (2). It is reported that
renal transplantation has increased in Turkey over the years, and
3,621 individuals were transplanted in 2022 (3).

Renal transplantation is a challenging process for patients and
their relatives. One of the encountered problems in this process
is weight gain. It is known that there is a three-fold increase in
the risk of obesity and a two-fold increase in the risk of morbid
obesity in the post-transplant period. Therefore, determining
the weight gain status in renal transplant recipients is important
to support weight management. Maintaining a normal weight
by regulating the lifestyles of patients is of great importance
in terms of the functions of the transplanted organ, and it is
important in increasing the success of treatment (4). In a study
by Kim et al. (5), renal functions decreased as body mass index
(BMI) increased, especially in the first three months after
transplantation. It was reported that death and graft defects
were more common in patients with a BMI above 30 kg/m? one
year after transplantation (6). In another conducted research,
it was observed that the risk of short-term complications in
the 90-day period after transplantation was higher in obese
individuals (7).

Graft failure and morbidity in the first three years after
transplantation may not be associated with morbid obesity
(8). But, it is stated that obesity is a serious problem in renal
transplant recipients, and there is an important relationship
between increased BMI and decreased graft functions (9). In
addition, the pre-transplant weight status of patients also affects
post-transplantation (10). There were no studies in the literature
that were similar to our study when it was being prepared.
Considering the data in the literature, the purpose of this
study was to determine the BMI changes of patients after renal
transplantation in one-year period.

Research Questions

1. What are the changes in BMI of adult renal transplant

recipients over one-year period?

2. Do the demographic characteristics of adult renal transplant
recipients affect BMI changes in the first one year?.

3. Is there a relationship between BMI values, glomerular
filtration rate (GFR), and creatinine levels of adult renal
transplant recipients?

Methods
Study Population and Design

The Organ Transplantation Center at a University Hospital’s
patient files from January 2015 to 2016 were retrospectively
analyzed. When renal transplant recipients came for control,

their height, weight, blood pressure, liver, and renal functions
were recorded in their files. Study data were obtained from
patient files. The records of adult renal transplant recipients
followed up in the Organ Transplantation Center constituted the
population of the study. A purposeful sampling method was used.
The file data of the patients who underwent transplantation in
the center for the years 2015-2016 constituted the sample. One
hundred eighty eight patient records were included in one year,
with missing data on study size. Adults (aged =18 years old) and
patients who died at least one year after renal transplantation
were included. However, patients who died within one year and
patients with files with missing data were excluded. Eighteen files
were excluded due to insufficient medical records in terms of
authorization bias.

In this study, dependent variables were BMI, creatinine level,
and GFR. The independent variables of the research were
defining features (age, gender, educational status, marital status,
donor type, transplantation time). Research data were collected
through the data collection form, which was created by using the
literature (4,6,8). The data collection form consisted of questions
measuring the degree of the relation of the living donor, age,
gender, educational status, marital status, donor type, BMI,
transplantation time, creatinine level, and GFR. The form was
planned in such a way that all data about the patient could
be taken from the patients’ files. Research data were collected
after obtaining institutional permissions and ethics committee
approval and continued until all patient records within the
specified date range were reached. The Clinical Research Ethics
Comumittee’s approval and the hospital’s institutional permission
were obtained in order to carry out the study (dated 20.02.2016,
1ssue no: 70904504/77, decision no: 101).

Statistical Analysis
Data were evaluated with the IBM SPSS 23 program in an

electronic environment for analysis of data. Descriptive statistics
were displayed as frequency, percentage, mean, standard
deviation, maximum and minimum values. Missing data were
not included in the analyses. Patients’ BMI changes in 1%, 3", 6™,
9% and 12 months were calculated based on pre-transplant BMI
levels [ABMI (BMI x. month-BMI baseline/BMI baseline)].
Independent t-test analyzes between patients BMI change,
gender, age, marital status and transplant type were performed.
ANOVA test was used to compare patients BMI changes
according to education level. Repeated analysis of variance was
performed to examine whether BMI levels differed between 1%,
3, 6%, 9% and 12 months and pre-transplantation period. Sidak
pairwise comparison test was applied to examine the different
measurement times. Correlation analysis was applied to examine
the relationship between BMI changes, GFR, and creatinine level.
P values less than 0.05 were considered statistically significant in
the study.

Results

The data obtained as a result of the retrospective study were
analyzed with the statistical methods mentioned above. The

79



Cebeci et al. Body Mass Index Change in Transplantation

findings obtained as a result of the analysis of the data are

explained below.

Our study consisted of 170 (48 female and 122 male) patient
data. 85.3% of the recipients were transplanted from a living
donor. Before transplantation, 53% of patients were normal
weighted. The mean BMI of the patients before transplantation
was found to be 23.05+4.74 kg/m? (Table 1).

While the mean BMI was 24.29+4.81 kg/m? in the first month,
it was determined as 27.04+5.33 kg/m? at the end of the 12
month and it was found gradually increased. It was found that
the increase in BMI was higher in males than in female patients

(Figure 1).
Table 1. Sociodemographic characteristics of the patients
(n=170)
Donor type n %
Living donor 145 85.3
Deceased donor 25 14.7
Living donor n %
First degree relative 68 40.0
Second degree relative 34 20.0
Fourth degree relative 60 35.3
Cross 8 4.7
Education n %
Primary 94 55.3
High school 48 28.2
Bachelors 28 16.5
Marital status n %
Married 116 68.2
Single 54 31.8
Age Mean + SD Min-max
41.45+£12.75 20-77
Sex n %
Female 48 28.2
Male 122 71.8
BMI before o
transplantation n %
Underweight 29 171
Normal weight 90 52.9
Pre-obesity 32 18.8
Obese 19 11.2
BMI Mean * SD Min-max
Before transplantation 23.05+4.74 13.36-36.21
::;Z;g:tg;;er 24.2944.81 13.25-42.53
12" month after 27.0445.33 14.49-44.41

transplantation

Min: Minimum, Max: Maximum, SD: Standard deviation, BMI: Body mass index
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When the patients’ BMI changes according to age were examined
in the first year after transplantation, it was found that increase
in BMI was 0.21+0.17 kg/m? in patients aged 40 and below,
and increase in BMI was 0.1620.15 kg/m? in patients aged 41
and above. These changes were determined to be statistically
significant (p=0.03). A statistically significant difference was
found between changes in patients’ marital status and BMI at 1%,
34, 6", 9", and 12 months (p=0.01, p<0.05). BMI increases in
single patients were higher than in married patients. There was
no statistical difference between the education levels and donor
types of the patients and the BMI changes in the 1*, 3", 6*, 9%,
and 12* months (p>0.05). It was observed that BMI changes in
the 1%, 3", 6%, 9™, and 12" months of the living and transplanted
patients were similar (p>0.05).

GFR measurements of the patients were 15.60+20.54 mg/dL
before transplantation and 73.39+25.97 mg/dL at 12 months.
While the mean of creatinine levels before transplantation
was 5.95+3.72 U/L, the average of creatinine level at the end
of the 12 month was 1.34£0.97 U/L. It was determined by
the correlation analysis that the BMI changes of the patients
according to the months did not have a significant relationship
with the GFR and creatinine level (p>0.05). We found
statistically different levels of change in patients in 1%, 3", 6%,
9*, and 12" months according to their pre-transplant BMI
values, which were shown in Table 2 (p=0.01 and p<0.05).
It was observed that there was no difference between the 9™
and 12" month BMI changes of the patients, and there was an
increasing trend between the other months. It was determined
that the BMI changes of the patients in the 1%, 3, 6™, 9*, and
12 months were different according to their genders (p=0.01).
It was observed that BMI changes in the 1%, 3%, 6*, 9", and
12 months of male patients were higher than those of female
patients. It was determined that female patients’ BMI increases
between 1-12 months were lower than those of male patients
(Figure 1). The patients’ marital status and the changes in their
BMI in the 1%, 3%, 6, 9% and 12" months were found to differ
statistically (p=0.01 and p<0.05). It was observed that the BMI
changes of the single patients in the 1%, 39, 6*, 9*, and 12
months were higher than the married patients.
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Figure 1. BMI changes by gender at 1<, 379, 6, 9, and 12t
months

BMI: Body mass index
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Table 2. BMI Changes in the 1, 379, 6, 9t and 12t months

(n=170)
BMI changes (n=170) X +SD p** Difference***
A 1t month 0.06+0.13
A 39 month 0.14+0.14
A 6™ month 0.17+0.15 0.01* 1<2<3<4=5
A 9™ month 0.18+0.15
A 12" month 0.19£0.16

A= (Month Measurement-Baseline)/Baseline x100,
*Significant difference

**Repeated analysis of variance was applied

***Sjdak test was applied for pairwise comparison test
BMI: Body mass index, SD: Standard deviation

Discussion

Weight gain in transplant recipients causes an adverse
cardiovascular profile. Weight gain is becoming an important
factor in the evaluation of graft dysfunction after transplantation.
Weight increase following a transplant is linked to ischemic
heart disease, hypertension, diabetes, and dyslipidemia (11-14).
Regardless of their nutritional status prior to transplantation,
about 50% of patients gain weight afterward. There are
studies reporting weight gain in patients within one year after
renal transplantation (4,5,10,15-18). Significant increases are
observed in the weight of individuals after renal transplantation,
especially in the 3" and 12" months (11,16,19,20). In our study,
the average BMI was 23.0524.74 kg/m? before transplantation,
24.29+4.81 kg/m? in the 1* month after transplantation, and
27.04£5.33 kg/m? in the 12® month. In a study, the mean
weight gains in the first 12 months after transplantation was
4.4+9.6 kg. It was stated that the weight gains of the group with
a BMI of 235 kg/m? before transplantation was 9.8+7.02 kg in
one year after transplantation [Liese et al. (21)]. However, there
are also studies showing that the increase in the first years is not
significant or that this increase is not statistically significant
(10,18). In a two-year observational study by Woloszyk et al.
(22), in patients who were initially overweight and obese, their
BMI did not significantly change after two years. In a study
evaluating living donor transplantations, it was reported that 40
of 427 patients who were obese and normal weighted (BMI <30)
before transplantation had post-transplant weight gain (11).

The mean BMI in our study was 23.05+4.74 kg/m?* before
transplantation and 27.04+5.33kg/m? in the 12% month after
transplantation. According to the obtained data, the BMI levels
of the transplant recipients increased by 19% at the end of
the first year (Figure 1). This increase may be due to intensive
immunosuppressive therapy after transplantation, it is important
to carefully monitor weight, especially in the first months, and
to handle weight management by a multidisciplinary team
approach. In case of need, it is an important requirement to
examine the cultural factors in detail that affect weight gain in
patients.

In our study, it was determined that the BMI changes of the
patients differed according to gender (p=0.01) and that the
increase in BMI of male patients was higher in the one year after

transplantation. There are different results in studies on the effect
of gender on BMI changes. In the literature, there were studies
that found a statistically significant difference between BMI
and gender (21,23) and there were also studies that showed no
difference (11,24). Our study supports literature data showing
significant differences between BMI and gender. It is thought
that this situation is related to the eating habits and lifestyles
of male and female patients, and cultural differences affect this
situation.

In our study, it was determined that single renal transplant
recipients gained more weight than married ones. In our country,
married individuals lead a more regular life than singles (25). Our
result was thought to be related to a regular life with marriage,
the culture of preparing food at home, and the decrease in the
consumption of ready-made/processed food.

Donor type and monthly variations in BMI did not differ from
one another (p>0.05). In other words, BMI changes in the
1%, 34, 6™, 9* and 12 months of living and deceased donor
transplant recipients were similar. Liese et al. (21), reported no
significant difference between BMI and donor type in a five-year
retrospective study. Uysal et al. (26), reported no statistically
significant difference between cadaver donor and living donor
in terms of the BMI changes of the recipients in the 6" and 12
months. In this respect, our findings are similar to the literature.

In the study, it was found that patients younger than 40 years
of age (n=81) had a higher BMI change in the first year after
transplantation than those over 40 years of age (n=89) (p=0.03).
In the study of Bardonnaud et al. (27), unlike our study, it was
stated that the average age of obese patients was higher after
transplantation. In a retrospective study, there was no significant
difference between recipient age and BMI (BMI <29.9, BMI
30-34.9, BMI 235) (p=0.597) Liese et al. (21) evaluated five-
year renal transplantation data. Different results in age and BMI
comparison may be due to cultural habits and lifestyle.

A major risk factor that reduces the GFR value is obesity, which
occurs between 3 and 6 months following renal transplantation
(28). In our study, there was no statistically significant
distinction between BMI changes and GFR changes in the 1%,
34, 6%, 9%, and 12* months before and after transplantation
(p>0.05). In a study, obesity was not seen as a permanent
risk factor in one year but became a risk factor again in two
and three years (28). In the study of Kim et al. (5), a negative
significant correlation was found between BMI and GFR. In
this study, it was determined that the only independent factor
explaining the decrease in GFR between the pre-transplantation
and the first month after transplantation was the increase in
BMI (5). In a five-year retrospective study by Liese et al. (21),
12 months after transplantation, the GFR value was found
to be significantly lower in obese patients than in non-obese
patients (32.76 mL/min), (p=0.005). Being overweight and
obese was associated with annual GFR decline (29). Contrary
to these studies, Forte et al. (15), revealed that post-transplant
weight changes did not affect the GFR level.
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In our study, the mean creatinine value of the patients at the
end of the first year was 5.95 mg/dL and the mean BMI was
27.04%5.33 kg/m?at the end of the first year. Nevertheless, there
was no statistically significant difference between BMI changes
and creatinine levels over the first 12 months (p>0.05). Contrary
to our study; in a study, the mean creatinine level of the groups
with BMI <29.9, 30-34.99, and 235 kg/m* in the 12 months
after renal transplantation were determined as 1.7620.81,
2.04+0.10 and 2.1+0.66 mg/dL, respectively, and a statistically
significant difference was found between them (p=0.036) (23).
In the study of Malgorzewicz et al. (24), a positive, moderately
significant correlation was found between BMI and creatinine
level (r=0.38, p<0.05) in the early post-transplant period (30-
180 days).

Study Limitations

There were various limitations to our study. The limitations of
the study were that it was a single-centered study, there were
missing file data, and the data obtained were limited to the ones
in the file.

Conclusion

In summary, as a result of the research, patients experienced
weight gain, especially in the first six months after transplantation.
Male patients had a higher tendency to have increased BMI than
women and single patients compared to married ones. There
was no effect of BMI changes on GFR and creatinine level in
the one-year post-transplantation period. From this point of
view, it may be recommended to focus especially on the first
months in terms of weight gain, and to increase information,
support and counseling during these months. In addition, socio-
cultural factors affecting weight gain in the first months after
transplantation may need to be addressed and investigated. It is
the responsibility of the entire post-transplant team to evaluate
the post-transplant habits of the patients in detail and to make
attempts to improve them.

Ethics

Ethics Committee Approval: Akdeniz University Faculty
of Medicine, Clinical Research Ethics Committee (number:

70904504/77).
Informed Consent: Retrospective study.
Peer-review: Externally peer reviewed.

Authorship Contributions

Surgical and Medical DPractices: R.C., Concept: EC,
Design: D.S., C.E., D.D.B., Data Collection or Processing: D.S.,
C.E., D.D.B., Analysis or Interpretation: D.S., C.E., D.D.B,,
Literature Search: D.S., C.E., D.D.B., R.C., Writing: EC., D.S.,
C.E., D.D.B.

Conflict of Interest: No conflict of interest was declared by the
authors.

82

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Ministry of Helath. Patients Waiting Transplant 2020 [updated
2019; cited 2020 03 Aralik]. Available from: hteps://organkds.saglik.
gov.tr/dss/PUBLIC/WL_Kidney.aspx#.

2. Johansen KL, Chertow GM, Gilbertson DT, Ishani A, Israni A,
Ku E, et al. US Renal Data System 2022 Annual Data Report:
Epidemiology of Kidney Disease in the United States. Am ] Kidney
Dis 2023;81:8-A11.

3. Ministry of Health. Transplantations 2020 [updated 2019; cited
2020 3 Aralik]. Available from: https://organkds.saglik.gov.tr/DSS/
PUBLIC/Transplant_Kidney.aspx.

4. Chan W, Bosch JA, Jones D, McTernan PG, Phillips AC, Borrows R.
Obesity in Kidney Transplantation. ] Ren Nutr 2014;24:1-12.

5. Kim IK, Choi SH, Son S, Ju MK. Early Weight Gain After
Transplantation Can Cause Adverse Effect on Transplant Kidney
Function. Transplant Proc 2016;48:893-6.

6. Hoogeveen EK, Aalten J, Rothman KJ, Roodnat JI, Mallat MJK, Borm
G, etal. Effect of Obesity on the Outcome of Kidney Transplantation:
A 20-Year Follow-Up. Transplantation 2011;91:869-74.

7. Mehta A, Ghazanfar A, Marriott A, Morsy M. Where to Draw
the Line in Surgical Obesity for Renal Transplant Recipients: An
Outcome Analysis Based on Body Mass Index. Exp Clin Transplant
2019;17:37-41.

8. Pieloch D, Dombrovskiy V, Osband AJ, Lebowitz J, Laskow DA.
Morbid Obesity Is Not an Independent Predictor of Graft Failure
or Patient Mortality After Kidney Transplantation. ] Ren Nutr
2014;24:50-7.

9. Nohre M, Schieffer E, Hanke A, Pape L, Schiffer L, Schiffer M, et al.
Obesity After Kidney Transplantation-Results of a KTx360°Substudy.
Front Psychiatry 2020;11:399.

10. Costa B, Moratelli L, Silva LB, Paiva AC, Silva AN, Carminatti M,
et al. Body mass index in the first year after kidney transplantation.
Transplant Proc 2014;46:1750-2.

11. Erturk T, Berber I, Cakir U. Effect of Obesity on Clinical Outcomes
of Kidney Transplant Patients. Transplant Proc 2019;51:1093-5.

12. Gonzélez AL, Pérez RG, Soto JB, Castillo RE Study of weight
and body mass index on graft loss after transplant over 5 years of
evolution. Int J Med Sci 2020;17:2306-11.

13. Wissing KM, Pipeleers L. Obesity, metabolic syndrome and diabetes
mellitus after renal transplantation: Prevention and treatment.
Transplant Rev (Orlando) 2014;28:37-46.

14. Zielinska K, Kukulski L, Wrébel M, Przybylowski P, Zielinska M,
Strojek K. New Onset Diabetes After Transplantation (NODAT)-
scientific data review. Clinical Diabetology 2020;9:356-66.

15. Forte CC, Pedrollo EE, Nicoletto BB, Lopes JB, Manfro RC, Souza
GC, et al. Risk factors associated with weight gain after kidney
transplantation: A cohort study. PLoS One 2020;15:¢0243394.

16. Henggeler CK, Plank LD, Ryan K], Gilchrist EL, Casas JM, Lloyd
LE, et al. A Randomized Controlled Trial of an Intensive Nutrition

Intervention Versus Standard Nutrition Care to Avoid Excess Weight



Bezmialem Science 2024;12(1):78-83

17.

18.

19.

20.

21.

22.

Gain After Kidney Transplantation: The INTENT Trial. ] Ren Nutr
2018;28:340-51.

Kaur G, Yerram P. Post Kidney Transplant: Obesity. In: Parajuli S, Aziz
E editors. Kidney Transplant Management: A Guide to Evaluation
and Comorbidities. First ed. Switzerland: Springer International

Publishing; 2018;133-50.

Kugler C, Einhorn I, Gottlieb J, Warnecke G, Schwarz A, Barg-Hock
H, et al. Postoperative weight gain during the first year after kidney,
liver, heart, and lung transplant: a prospective study. Prog Transplant

2015;25:49-55.

de Oliveira CMC, Moura AEE Gongalves L, Pinheiro LSE
Pinheiro FML, Esmeraldo RM. Post-Transplantation Weight Gain:
Prevalence and the Impact of Steroid-Free Therapy. Transplant Proc
2014;46:1735-40.

Workeneh B, Moore LW, Nolte Fong JV, Shypailo R, Gaber AO,
Mitch WE. Successful Kidney Transplantation Is Associated With
Weight Gain From Truncal Obesity and Insulin Resistance. ] Ren
Nutr 2019;29:548-55.

Liese J, Bottner N, Buttner S, Reinisch A, Woeste G, Wortmann M,
et al. Influence of the recipient body mass index on the outcomes
after kidney transplantation. Langenbecks Arch Surg 2018;403:73-
82.

Wotoszyk P, Matgorzewicz S, Chamienia A, Debska-Slizien A.

Obesity After Successful Kidney Transplantation. Transplant Proc
2020;52:2352-6.

23.

24.

25.

26.

27.

28.

29.

Okumi M, Unagami K, Tachibana H, Hirai T, Ishida H, Tanabe K,
et al. Association between body mass index and outcomes in Japanese
living kidney transplant recipients: The role of sex differences. Int J

Urol 2016;23:776-84.

Malgorzewicz S, Debska-Slizien A, Czajka B, Owczarzak A, Rutkowski
B. Influence of Body Mass on Kidney Graft Function in Patients
After Kidney Transplantation. Transplant Proc 2016;48:1472-6.

Soylu D, Ortabag T. Determination of Quality of Life After Renal
Transplantation. Turk Neph Dial Transpl 2017;26:215-21.

Uysal A, Gunenc D, Oytun M, Yilmaz M, Bozkurt D. Factors affecting
the survival in renal transplantations. Demiroglu Science University
Florence Nightingale Journal of Transplantation 2017;2:24-9.

Bardonnaud N, Pillot P Lillaz J, Delorme G, Chabannes E,
Bernardini S, et al. Outcomes of Renal Transplantation in Obese
Recipients. Transplant Proc 2012;44:2787-91.

Bellini MI, Koutroutsos K, Nananpragasam H, Deurloo E, Galliford ],
Herbert PE. Obesity affects graft function but not graft loss in kidney
transplant recipients. ] Int Med Res 2020;48:300060519895139.
Seija M, Nin M, Santiago J, Apaza |, Castafio A, Poggi L, et al. Being
Overweight Is Related to Faster Decline in Annual Glomerular
Filtration Rate in Kidney Transplant. Transplant Proc 2018;50:3392-
6.

83



