Weight-Gain—Related Factors in Renal Transplantation
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Objectives: Previous studies of renal transplant
recipients have suggested that weight gain after
transplantation is relatively common. The purpose
of this study was to define the occurrence, magni-
tude, and predictors of weight gain in this group.

Material and Methods: We conducted a prospec-
tive study of 100 renal transplant recipients from
2002 to 2004 at Imam-Reza Hospital in Mashhad,
Iran, to identify patterns of weight change attrib-
uted to sex, age at transplantation, socioeconomic
class, and duration of dialysis. A descriptive study
also was made on serum cholesterol and triglyc-
eride levels in renal transplant recipients 12 months
after transplantation. Patients’ weights were
evaluated at 3, 6, 9, and 12 months after transplan-
tation.

Results: Univariate analyses at 1 year posttrans-
plantation showed that women had greater weight
gains than did men (P = 0.003); older recipients
had greater weight gains than did younger recipi-
ents (P = 0.009); weight gain was correlated with
an increase in serum triglyceride and cholesterol
levels (P = 0.000 and P = 0.004); and socioeconom-
ic class was not correlated with weight changes (P
= 0.955).

Conclusions: Female sex, older age, and increasing
incidences of hypercholesterolemia and hyper-
triglyceridemia were significantly associated with
weight gain 1 year after organ transplantation.
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Today, the most-common solid-organ transplantation
procedure is renal transplantation (RT) [1]. The
growing success of organ transplantation is due in
large measure to dramatic improvements in
immunosuppressive therapies that have resulted in
1-year graft and patient survival rates of more than
90% [2]. Patient survival has improved in large part
because of a reduction in immunosuppression-
related infectious mortality. In place of infectious
causes of death, several reports have noted a
growing incidence of cardiovascular complications,
and cardiovascular disease is now believed to be the
leading cause of death in RT recipients [3].
Although the etiology of cardiovascular disease in
the transplant population is multifactorial, obesity
and its complications play a key role. In general
population studies, even modest weight gains are
associated with an increased incidence of diabetes
mellitus, hypertension, and coronary artery disease
[4]. In fact, after renal transplantation, an increase in
body weight is usually observed [5]. After renal
transplantation, the feeling of well-being, the disap-
pearance of dietary restrictions, and also the
increased appetite (the latter probably due to
steroid medication [6]), may result in an increased
nutrient intake. A chronic increase in energy intake
without an increase in energy expenditure will lead
to weight gain. We conducted a prospective study
of 100 renal transplant recipients operated on
between 2002 to 2004 at Imam-Reza Hospital in
Mashhad, Iran, to identify patterns of weight change
attributed to sex, age at transplantation, socioeco-
nomic class, and pretransplantation dialysis duration,
incidence of hypercholesterolemia, and incidence of
hypertriglyceridemia.

Material and Methods

Between 2002 and 2004, data from 100 renal trans-
plant recipients (41 women, 59 men; mean age at
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transplantation, 42.9 and 44.2 years, respectively;
range, 18 to 61 years) were collected prospectively as
part of a clinical database at our institution. All
patients met the inclusion criteria, which consisted of
being at least 18 years old at the time of transplanta-
tion and having a creatinine level of 1.8 mg/dL or
less. Pretransplantation data including sex, age,
height, weight, and duration of dialysis therapy were
obtained for all patients. Posttransplantation follow-
up data at 3, 6, and 12 months included weight,
serum glucose level, lipid profile, and creatinine
concentration. Body mass index (BMI) was calculat-
ed from body weight (kg) divided by height? (m2).
Weight gain was determined by subtracting patients’
preoperative (baseline) weights from their weights
on follow-up.

Immunosuppressive regimens

Patients were treated with a standard triple-drug
immunosuppression protocol consisting of cyclos-
porine, mycophenolate mofetil, and prednisone.
Cyclosporine was started at an initial dosage of 10
mg/kg/day and was adjusted according to a protocol
based on trough concentrations targeted to 200 to
250 ng/mL during the first 2 months, 150 to 200
ng/mL from 2 to 6 months, and 100 to 150 ng/mL
thereafter. The protocol for corticosteroid dosing
remained constant throughout the study: 1000-mg
doses of methylprednisolone were given in the first
3 days of RT; then, an oral prednisone taper was
initiated on the third postoperative day, starting with
1 mg/kg per day orally, based on dry weight and
adjusted for body weight if that weight were greater
than 130% of ideal body weight. Prednisone was
tapered during the first 6 months after transplant to
0.2 mg/kg per day and maintained at this level.
Mycophenolate mofetil was given at a dosage of 2
g/day. Acute allograft rejection was initially treated
with 3 daily intravenous boluses of 1 gram of me-
thylprednisolone and recycling of oral prednisone,
which was rapidly tapered to a dosage of 0.5
mg/kg/day at 10 days from the onset of treatment.
Refractory episodes were treated with antilympho-
cyte serum at a dosage of 15 mg/kg/day for 14 days.

Statistical analyses

Initially, univariate analyses of each factor at
baseline and follow-up visits were used separately
to screen for potential influences on weight changes.
Testing approaches used in univariate analysis were
the t test for two-level risk factors, correlation analysis

for continuous risk factors, and chi-square analysis for
categorical risk factors. Univariate test results were
considered statistically significant at level for P less
than 0.05. All statistical analyses were performed
using SPSS software (Statistical Package for the
Social Sciences, version 7.5, SSPS Inc, Chicago, 1],
USA).

Results

We followed 100 patients for 1 year after renal trans-
plantation. Age at transplantation ranged from 18 to
61 years. At baseline, all of our patients had a BMI
greater than 20. Five patients were overweight (BMI
> 25), and 2 patients were obese (BMI > 30). By 1
year after transplantation, the average weight gain
was 7.46 kg (range, -8 to 30 kg). By 3 months after
transplantation, the average weight gains for men
and women were 2.3 kg and 3.4 kg. The patients
continued to gain weight and by 6 months after
transplantation, the average weight gains for men
and women were 3.92 kg and 7.31 kg. At the end of
the first year, the median weight gains for men and
women were 5.93 kg and 9.65 kg, respectively (Table
1). Univariate analyses at 6 and 12 months after RT
showed that women had greater weight gain than
did men (P < 0.003). At baseline, the percentages of
patients considered overweight (BMI > 25) and
obese (BMI > 30) were 5.7% and 2.9%, respectively.
At 12 months, BMI increased in all patients, and the
percentages of patients considered overweight and
obese were 20% and 7.1%, respectively. Analysis of
the effect of age on weight gain showed that older
patients gained more weight than did younger
patients (P = 0.009) (Table 2).

Patients also were studied with regard to acute
rejection. Twelve months after RT, 28 patients expe-
rienced acute rejection. On average, the rejection

Table 1. Average Weight Gain for Men and Women During Different
Periods after Transplantation

Period after Sex Number of  Average weight  Standard
transplantation patients gain (kg) deviation
3 months M 59 2.3051 2.7684
F 41 3.4634 2.9757
6 months M 59 3.9322 3.6713
F 41 7.3171 4.6499
9 months M 59 5.2542 5.2999
F 41 8.7317 5.8865
12 months M 59 5.9322 5.5673
F 41 9.6585 6.7809
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episodes occurred 11.6 £ 8.2 days posttransplanta-
tion. There was no significant difference in weight
gain in the first year for patients with or without a
history of acute rejection.

To facilitate the analysis, we divided the RT
patients into 2 groups to assess the relationship
between income and posttransplant weight gain.
Group 1 consisted of RT patients with a low-to-mode-
rate income; group 2 consisted of patients with a
moderate-to-high income. A weak positive relation-
ship was found between income and weight gain
(Table 3). No relationship was observed between
length of time on dialysis and weight gain. In a
descriptive study of serum cholesterol levels at 12
months posttransplantation, 79% of patients showed
hypercholesterolemia, and 48.9% showed hyper-
triglyceridemia in a descriptive study of serum triglyc-
eride levels. A correlation analysis confirmed the
predominant effect of weight gain on hypercholes-
terolemia and hypertriglyceridemia (P < 0.004 and P =
0.000) (Table 4).

Discussion
We studied changes in body weight after RT. Rela-

Table 2. Correlation Between Age and Weight Change

AGE and DIF3 AGE and DIF6 AGE and DIF9 AGE and DIF12

Pearson 0.099 0.264 0.263 0.261
correlation*
P value 0.330 0.008 0.009 0.009

DIF3:  Weight change at 3 months after transplantation

DIF6: Weight change at 6 months after transplantation

DIF9:  Weight change at 9 months after transplantation

DIF12: Weight change at 12 months after transplantation

* A Pearson correlation about 0.26 means we have a positive correlation between age
and weight gain.

Table 3. Weight Change in Different Socioeconomic Classes after Renal
Transplantation

Socioeconomic classes
DIF 12 . L
Low to moderate income Moderate to high income
Less than 5kg 58.8% 41.2%
Between 5 to 10kg 62.5% 37.5%
More than 10kg 51.4% 48.6%
P=0.675

Table 4. Correlation between Cholesterol, Triglyceride, and Weight
Change at 12 Months after Transplantation

DIF12 and cholesterol DIF12 and triglyceride
Pearson correlation* 0.309 0375

P value 0.004 0.000

DIF12: Weight change at 12 months after transplantation
* A Pearson correlation about 0.26 means we have a positive correlation between age and
weight gain.

tionships between posttransplant weight changes and
age, sex, pretransplant BMI, pretransplant dialysis
duration, renal function, and acute rejection also
were investigated.

On average, patients lost body weight in the first
month after RT. This could be due to the catabolic
effects of surgery, loss of excess fluid, delayed graft
function, or decreased dietary intake in the early
posttransplant period. After the first month after
RT, patients started to gain weight, with significant
weight increments between each measurement
interval (P < 0.05). The mean weight gain was 2.75
kg at 3 months after RT, 5.31 kg at 6 months after RT,
and 7.46 kg at 12 months after RT. Posttransplant
weight gain was, however, relatively low when
compared with the weight gain reported in other
studies [7, 8]. One explanatory factor might be the
relatively low steroid dosage used in our study.
Merion and coworkers [8] found an average weight
gain of 8.9 kg in nonobese patients and 14.2 kg in
obese patients during the first year after RT; both
the obese and nonobese patients underwent
immunosuppressive therapy with high dosages of
corticosteroids (> 10 mg/day), cyclosporine, and
azathioprine. Some weight gain might be favorable
in patients who are malnourished at the time of trans-
plantation. In a prospective pilot study [9], however,
van den Ham and colleagues observed that weight
gain in the early posttransplant period (at least until
6 months after RT) was predominantly due to an
increase of the body fat mass and not to an increase
of the lean body mass.

We found a significant relationship between age,
sex, and posttransplant weight gain. Our results
showed that women had greater weight gains than
did men (P = 0.003), and older recipients had greater
weight gains than did younger recipients (P = 0.009).
This is in contrast with the study by Johnson and
coworkers [10] that found comparable weight gains
in men and women during the first year after RT.
Johnson and colleagues also found a greater weight
gain in younger patients (18-29 years of age) than in
middle-aged (30-49 years of age) and older patients (>
50 years of age). Moore and Gaber [11] found no
difference in weight gain between men and women in
the first 6 months after RT.

In this study, analysis at 1 year showed that socioe-
conomic class was not correlated with weight change
(P = 0.955). This is different from other studies that
have reported that low-income patients have greater
mean weight gains [4].
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A difference in weight course between patients
with or without rejection episodes might be
expected. Factors accompanied by rejection
episodes such as (prolonged) hospitalization,
increased stress, prolonged effects of uremia, catab-
olism, feeling of malaise, or decreased appetite,
might affect weight course after RT. In the present
study, however, we did not find any relationship
between posttransplant weight changes and acute
rejection, which is consistent with the results of
Johnson and colleagues. [10]. In contrast, Moore and
Gaber [11] noticed that the occurrence of rejection
episodes in patients who lost body weight in the
first 6 months after RT was significantly greater
than it was in patients who gained weight during
this period.

Excessive weight gain, a major problem for
many RT patients, is associated with increased risks
of metabolic and cardiovascular complications—
major causes of morbidity and mortality in renal
transplant patients [12, 13, 14]. Obesity has been
observed as an important predisposing factor for
hyperlipidemia [15, 16]. On univariate analysis, our
results confirm that an increasing incidence of
hypercholesterolemia and hypertriglyceridemia is
significantly associated with weight gain after 1
year.

In conclusion, after losing weight in the first
month after RT, renal transplant patients began to
gain weight from that point forward. Posttransplant
weight gain was related to age and sex. Weight gain
in the first year after RT was, however, not related to
acute rejection episodes or socioeconomic class.
Additionally, increasing incidence of hypercholes-
terolemia and hypertriglyceridemia were significant-
ly correlated with weight gain after transplantation.
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