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Abstract

Objectives: Hyperlipidemia is a significant metabolic

disorder that is commonly encountered in renal

transplant recipients. This study was conducted to

investigate lipid disturbances and define its pattern

in kidney recipients. 

Materials and Methods: The records of 103 patients

who had undergone a renal transplant between the

years of 2004 and 2005 were retrospectively

investigated. The lipid profile of these patients

including total cholesterol, low-density lipoproteins,

high-density lipoproteins, and triglyceride levels

before and within 2 years’ follow-up after

transplant was evaluated. The demographics of the

patients, cause of the end-stage renal failure, along

with their immunosuppressive regimens were also

considered.

Results: The study group included 43 women (41.8%)

and 60 men (58.2%) (mean age, 39.25 ± 13.9 y).

After transplant, laboratory analyses yielded

significantly increased levels of total cholesterol,

low-density lipoproteins, triglyceride levels, and

high-density lipoproteins despite statin therapy,

and the most important predictor for developing

hypercholesterolemia and hypertriglyceridemia—

pre-existing dyslipidemia. The effects of the various

drugs on lipid metabolism were not different. These

effects seen on the lipid profiles also were

independent of the patients’ age, sex, and cause of

end-stage renal failure.

Conclusions: Despite statin treatment, renal

transplants in our subjects were associated with a

characteristic pattern of lipid disturbance with

raised total cholesterol, low-density lipoproteins,

high-density lipoproteins, and a concomitant

increase in triglycerides. A more-aggressive

approach to managing posttransplant hyper -

cholesterolemia is warranted, especially in patients

with pre-existing dyslipidemia.
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Introduction

Deranged lipids and lipoprotein metabolism represent
a compelling problem among renal transplant
recipients that can affect graft and patient survival.
These lipid disturbances in kidney recipients enhance
development of atherogenesis and then postrenal
transplant coronary artery disease, being the most-
common cause of posttransplant morbidity and
mortality among long-term renal transplant
survivors.1, 2 Acute graft rejection is another
complication of hyperlipidemia; it can increase the risk
of graft loss 2 fold.3 Hyperlipidemia also may
contribute to chronic allograft nephropathy.4

Dyslipidemia occurs in 16% to 78% of renal transplant
recipients, depending on the patient population and
the time point after transplant when serum lipids are
examined.5-13 However, there is a paucity of literature
concerning the prevalence and type of lipoprotein
abnormality in renal transplant recipients from the
Iranian subcontinent. In our center, we performed a
retrospective study on the longitudinal evolution of
hyperlipidemia to investigate its prevalence and
associated risk factors.
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Materials and Methods 

We reviewed the records of 103 patients who had
undergone a kidney transplant between 2004 and
2005 at the Renal Transplant Unit of Sina Hospital in
Tehran, Iran. Patient’s demographic data, underlying
renal disorder, duration, and mode of renal
replacement therapy before transplant;
antihypertensive, lipid-lowering, and immuno -
suppressive medications, along with their laboratory
data including total cholesterol, triglycerides, low-
density lipoproteins, high-density lipoproteins,
serum creatinine, and fasting blood sugar were
included for analyses. The main outcome variables
included the serial change in the lipid profile, the
prevalence of dyslipidemia despite statin therapy,
and the risk factors associated with development of
lipid abnormalities.

Of the patients, 66.9% had been treated for
hypertension at some time during follow-up.
Hypotensive medications used included beta
blockers (48 patients), diuretics (38 patients),
prazosin (18 patients), and diltiazem (3 patients). The
immunosuppressive protocol was standard triple-
drug therapy consisting of cyclosporine,
prednisolone and mycophenolate mofetil (97
patients), and azathioprine (6 patients). Twenty-four
recipients diagnosed with acute rejection were
treated with methylprednisolone pulses. Of the
patients, 91.3% had used antilipid agents (83 patients
on statins and 11 patients statins and gemfibrozil
simultaneously). This was a fixed dosage and did not
change during the study for any subject (atorvastatin
20 mg ± gemfibrozil 300 mg twice daily).

Overnight fasting lipids had been studied before
renal transplant (T0) and repeated after renal
transplant at 0-6, 6-12, 12-18, and 18-24 months (T6,
T12, T18, and T24). Total cholesterol, triglyceride, and
high-density lipoprotein levels were determined
using enzymatic methods. Low-density lipoprotein
cholesterol was calculated based on the Friedewald
formula.14

The study protocol was approved by local ethics
committees and was conducted in accordance with
the Helsinki declaration.15 Written, informed consent
was obtained from all subjects.

Definitions

Body mass index was calculated by dividing the
patient weight (in kilograms) by the height (in meters

squared). Hypercholesterolemia was defined as total
cholesterol ≥ 5.17 mmol/L (200 mg/dL) or low-
density lipoproteins ≥ 2.59 mmol/L (100 mg/dL),
and hypertriglyceridemia as triglycerides ≥ 1.7
mmol/L (150 mg/dL).16 A low, high-density
lipoprotein was defined on values < 1.03 mmol/L for
men (40 mg/dL) and 1.29 mmol/L for women 
(50 mg/dL). We also used 2 lipid ratios that have
been shown to be predictors of adverse
cardiovascular outcome in adults16: The low-density
lipoprotein/high-density lipoprotein ratio (abnormal
> 3.0) and the total cholesterol/high-density
lipoprotein ratio (abnormal > 4.0). 

Stastical Analyses 

Statistical analyses were performed with SPSS
software for Windows (Statistical Product and
Service Solutions, version 15.0, SSPS Inc, Chicago, IL,
USA). We used the chi-square test or Fisher exact test
for proportions and paired-sample t test for
parametric continuous variables, or the Wilcoxon
rank sum tests for nonparametric values. Relations
between variables were investigated by correlation,
Pearson test for parametric, and the Spearman rank
test for nonparametric parameters. Stepwise linear
regression analysis was used to find the influence of
recipient’s age, sex, body mass index, baseline lipid
profile, duration of dialysis, graft sufficiency
(considered as creatinine level), whether a patient
was hypertensive or diabetic, and use of various
drugs on posttransplant lipid parameters. Variables
are expressed as means with standard deviation or
numbers (percentages). Statistical significance was
set at a P value of < .05. 

Results

The subjects consisted of 103 consecutive renal
allograft recipients (60 men and 43 women; mean
age, 39.25 ± 13.9 y at the time of transplant). Chronic
renal failure with unknown cause and hypertension
were the most-frequent underlying renal diseases,
followed by diabetic nephropathy and polycystic
kidney disease (Figure 1). 

Serum lipoprotein profiles in kidney transplanted
patients before and after transplant are shown in
Figure 2. Despite statin therapy, in more than 90% of
patients, after transplant, patients displayed a
significant increase of triglycerides, total cholesterol,
low-density lipoproteins, and high-density
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lipoproteins. Values of triglycerides increased in the
first year and total cholesterol, similar to low-density
lipoproteins and high-density lipoproteins increased
during the first 6 months after transplant, and
fluctuated during the entire time, but in every month
they remained considerably higher compared to
baseline levels (Figure 2). The only exception was
serum high-density lipoproteins and triglycerides
between T18-24, which were not significantly different
compared with the pretransplant values. Lipid
fluctuations had no influence on the low-density
lipoproteins/high-density lipoproteins or total
cholesterol/high-density lipoprotein ratios. Patients
with cholesterol levels below 5.17 mmol/L before
transplant exhibited significantly lower levels during
the first 6 months after transplant than those with

cholesterol levels ≥ 5.17 mmol/L before transplant 
(P < .00001).

The prevalence of hypercholesterolemia defined
as total cholesterol ≥ 5.17 mmol/L or low-density
lipoproteins ≥ 2.59 mmol; and was 12.6% and 23.3% in
patients of end-stage renal disease and after renal
transplant. This increased to 39.8%, 35.6%, 30.6%,
and 36.7%; and 52.4%, 44.6%, 41.9%, and 40.8% at T6,
T12, T18, and T24. The prevalence of
hypertriglyceridemia at baseline and T6, T12, T18, and
T24 was 42.7%, 68.9%, 73.3%, 56.5%, and 46.9%. Apart
from the frequency at T24, these serial changes were
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Figure 1. Cause of chronic kidney disease in study subjects.
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Figure 2. Trends in biochemical parameters in kidney recipient patients during the first 2-year period after Tx [all data are expressed as mean].
T0, T6, T12, T18, and T24 refer to times of lab studies before renal Tx and repeated after renal Tx at 0-6, 6-12, 12-18, and18-24 months.
Abbreviations: Cr, creatinine; FBS, fasting blood sugar; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; TC, total cholesterol;
TG, triglycerides.
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significantly different compared with baseline 
(P < .05 for each comparison). Figure 3 depicts the
changes in frequency of hypercholesterolemia and
hypertriglyceridemia during the study. There was a
significant elevation in the mean values of serum
triglycerides, serum cholesterol, and high-density
lipoproteins in diabetics with end-stage renal disease
(P < .001); however, after a renal transplant, the lipid
profile in both groups was not significantly different
(P > .05). Fetal bovine serum values failed to show
any significant modification following engraftment
(P > .05). 

Tables 1 and 2 depict the variables that
significantly and independently affected the risk of
development of dyslipidemia for each of the lipid
values. All patients studied showed a close
correlation between pretransplant and
posttransplant lipid levels (Table 1). In a multiple
linear regression model, posttransplant total

cholesterol and low-density lipoprotein levels
significantly correlated with per transplant total
cholesterol values. In addition, factors that were
better predictors of high-density lipoprotein-level
were baseline high-density lipoproteins and higher
body mass index at time of transplant; for
triglycerides, they were pretransplant values of
triglyceride levels (Table 2). The duration of dialysis,
diabetes, or hypertension status, serum creatinine
before transplant and at 1 year, and the use of beta-
blockers or diuretics were not associated with
development of posttransplant dyslipidemia. 

Discussion

Patients who undergo a renal transplant often have
end-stage renal disease for years, and many of them
already have lipid derangement before transplant.10

It has been reported that lipid metabolism is not
normalized by recovery of renal function after
kidney transplant,13 as hyperlipidemia is common
despite statin therapy, particularly within the first
year after transplant (with increases noted for total
cholesterol, low-density lipoproteins, triglycerides,
and high-density lipoproteins). In the first 6 months
after transplant, total cholesterol increased by 27.2%,
and, accordingly, low-density lipoproteins increased
by 29.1%, and high-density lipoproteins increased by
26.2%, as compared to pretransplant levels.

Data from cross-sectional and longitudinal
studies on posttransplant lipid disturbances have
demonstrated that hyperlipidemia affected 16% to
78% of renal allograft recipients5-13 in different
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Figure 3. Frequency of hypercholesterolemia and hypertriglyceridemia in kidney recepients before Tx and in 2- year follow-up. 
T0, T6, T12, T18, and T24 refer to times of lab studies before renal Tx and repeated after renal Tx at 0-6, 6-12, 12-18, and18-24 months.
Abbreviations: LDL, low-density lipoprotein cholesterol; TC, total cholesterol; TG, triglycerides.  

table 1. Correlation between pretransplant and posttransplant (within
first 6 months) values of lipid parameters tested.

r P value

Triglycerides 0.329 .001

Total cholesterol 0.358 < .00001

Low-density lipoprotein cholesterol 0.263 .007

High-density lipoprotein cholesterol 0.277 .005

table 2. Multivariable logistic regression analysis for predictors of
dyslipidemia.

Response Parameter Standardized ß P value

Triglycerides Baseline triglycerides 0.245 .008

Total cholesterol Baseline total cholesterol 0.28 .003

Low-density lipoprotein Baseline total cholesterol 0.305 .001

cholesterol

High-density lipoprotein Baseline HDL 0.259 -0.260

cholesterol Body mass index .006 .006



communities, depending at which time point
posttransplant serum lipid levels are obtained.
Variations in the diagnostic criteria, duration of renal
failure, diet, different proportions of patients on
lipid-lowering treatment, and the genetic and ethnic
predisposition also could account for this difference
and variation in the severity and/or pattern of
hyperlipidemia after kidney transplant. The causes
of hyperlipidemia include increased nutrient intake
after transplant and adverse effects of steroid or
cyclosporine used as immunosuppression. However,
the mechanisms have not been completely
elucidated.3, 10

There have been relatively little data on
hyperlipidemia among Middle East kidney allograft
recipients. In a previous series from Iran18, 59.9% of
patients had total cholesterol > 200, and 73% had
high triglycerides, using a cutoff of 120 for men and
170 in women at a duration of 1 to 12 months after
kidney transplant. However, details on the allograft
function and lipid-lowering treatment and other
components of the lipid profile and other serum
lipoproteins, such as high-density lipoproteins and
low-density lipoproteins, were missed. In another
series of 1096 stable kidney recipients from Saudi
Arabia, the prevalence of moderate (total cholesterol
6.1-8 mmol/L) or severe hypercholesterolemia (total
cholesterol > 8.0 mmol/L) were 33.1% and 5.2%, at
66.9 months after kidney transplant, with body
weight, age, diabetes, and retransplants being
significant predictors of hyperlipidemia.18

In our patients, the prevalence of
hypercholesterolemia peaked within the first 6
months, affecting 40% to 50% of patients, whereas the
peak increases of hypertriglyceridemia occurred
later, at 12 months after transplant. This observation
is also in accordance with other studies.6, 19

The increase of high-density lipoproteins directly
after transplant could be associated with an
overproduction of this fraction and with elimination
of uremic toxins by the transplanted kidney and also,
chronic administration of corticosteroids.20 Several
investigators have indicated that the observed
increase in high-density lipoprotein levels in kidney
recipients is not associated with a corresponding
protection against complications of atherogenic
processes.20, 21 This phenomenon remains to be
elucidated, but it could be connected to changes of
high-density lipoprotein molecular quality and
decrease of anti atherosclerotic high-density

lipoprotein2 fraction, and also, intensive low-density
lipoprotein oxidation.22

Although previous studies have focused mainly
on the elevation of serum cholesterol, our data
underscore the progressive increase in triglycerides
after renal transplant. The role of
hypertriglyceridemia in the development of the
vascular atherogenic process has not been explained.
Hypertriglyceridemia predisposes one to form small,
thick, low-density lipoprotein molecules, which
undergo oxidation process easier and circulate longer
in plasma, because of lower affinity to low-density
lipoprotein receptor.23 This mechanism could
potentially explain the higher incidence of
cardiovascular disease in this group of patients.

Although our results are in accord with other
studies,10, 12, 13 they show a tendency toward
amelioration of the prevalence and severity of
dyslipidemia over time (Table 1 and Figure 2); only
slight, nonsignificant decreases of total cholesterol
and low-density lipoprotein levels in the second year
after transplant were observed, and mean lipid levels
at the end of follow-up were higher than baseline. In
our study, 68.6% of our subjects had triglyceride
levels exceeding 200 mg/dL initially, but only 46.9%
of them at the end of follow-up. The notion regarding
transient hypertriglyceridemia only in the first year
after transplant admitted in some studies19; however,
this view has been questioned by others.1, 24

In line with published results,25 data from this
series also suggest that the most-important predictor
for developing hypercholesterolemia and hyper -
triglyceridemia is pre-existing dyslipidemia; that is,
patients who had dyslipidemia before the transplant
had a higher risk of being so after the transplant. All
of our patients showed a close correlation between
pretransplant and posttransplant lipid levels, which
point to the existence of host factors (environmental
or genetic predisposition) that play a significant role
in determining lipid levels.26 Other contributing
factors of posttransplant hyperlipidemia (none
operable in our study) include sex, weight gain, body
fat increment, improved appetite, reduced creatinine
clearance, ischemic heart disease, high fasting
glucose at 1 year, proteinuria, posttransplant follow-
up duration, atherogenic immunosuppressive drugs,
steroid dosage, lack of exercise, smoking, diabetes,
and concomitant use of diuretics or beta blockers.5-

13, 25, 26 The relative contribution of these factors to the
genesis of posttransplant hyperlipidemia is unclear.
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It is worth mentioning that the age of our recipients
did not have any influence on the lipid profile in
kidney recipients, which means that young patients
face the same risk of atherogenic complications as do
older patients. 

Additionally, the increasing incidence of
hypercholesterolemia and hypertriglyceridemia is
correlated with posttransplant weight gain as a key
factor of cardiovascular disease and decreased
survival after renal transplant.27-29 A better
understanding of the various factors involved in
these changes in lipoprotein metabolism will
probably help decrease the incidence of
cardiovascular complications of kidney transplant
recipients. 

In conclusion, renal transplant in our subjects,
despite statin treatment, is associated with a
characteristic pattern of lipid disturbance with raised
total cholesterol, low-density lipoproteins, high-
density lipoproteins, and concomitant increase in
triglycerides. We used low-dose antilipid therapy in
our patients, but a more-aggressive approach with
close monitoring for myopathy and liver function for
managing posttransplant hypercholesterolemia may
be warranted, especially in patients with pre-existing
dyslipidemia before transplant. 
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