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LRNFCLINICAL STUDY

Disturbed Lipids, Lipoproteins and Triglyceride-Rich Lipoproteins 
as Well as Fasting and Nonfasting Non-High–Density Lipoprotein Cholesterol 
in Post-Renal Transplant Patients

Disturbed Triglyceride-Rich LipoproteinsEl4bieta Kimak
Department of Laboratory Diagnostics, Medical University of Lublin, Poland

Andrzej Ksia4ek and Iwona Baranowicz-Gaszczyk
Department of Nephrology, Medical University of Lublin, Poland

Janusz Solski
Department of Laboratory Diagnostics, Medical University of Lublin, Poland

Serum levels of lipids and lipoproteins were determined in
98 post-renal transplant fasting patients, and lipids and non-high
density lipoprotein-cholesterol (non-HDL-C) and lipid ratios in
the same post-renal transplant non-fasting patients were com-
pared. The reference group was 87 healthy subjects. All patients
were divided into two groups: patients with dyslipidemia (n = 69)
and patients with normolipidemic (n = 29). The post-renal trans-
plant patients (TX) with dyslipidemia had a significantly
increased concentration of triglyceride (TG), low-density
lipoprotein-cholesterol (LDL-C), non-HDL-C, apoB, and TRL
and lipid ratios, and decreased HDL-C level and lipoprotein
ratios. The lipids, lipoproteins, and lipoprotein ratios were signif-
icantly beneficial in TX patients with normolipidemic than in
those with dyslipidemia. However, TRL concentration and lipid
ratios were significantly increased and apoAI/apoCIII signifi-
cantly decreased as compared to the reference group. The TX
patients with dyslipidemia showed a significant correlation
between TG and apoB:CIII (r = 0.562, p < 0.001) and apoCIII (r
= 0.380, p < 0.004), but those with normolipidemic showed a sig-
nificant correlation only between TG and apoCIII (r = 0.564, p <
0.008). Regression and Bland-Altman analyses showed excellent
correlation between fasting and nonfasting non-HDL-C levels (r
= 0.987, R2 + 0.987) in TX patients both with dyslipidemia and
normolipidemic. We think the finding that nonfasting labs that
are reliable for non-HDL-C as well as total cholesterol is impor-
tant, as fasting labs are not always available. Disturbances of

lipids, lipoproteins, and TRLs depend not only on the kind of
treatment, but due to multiple factors can accelerate cardiovascu-
lar complications in post-renal transplant patients with dyslipi-
demia and also with normolipidemic. Further studies concerning
this problem should be completed.

Keywords lipid, lipoprotein, nonfasting, fasting, non-high-
density lipoprotein cholesterol, post-renal
transplant patients

INTRODUCTION

The lipid abnormalities seen after renal transplanta-
tion are a complex mixture, attributable partly to drug
treatment with steroids and cyclosporine, to impaired renal
function, and to other factors such as persistent hyperpar-
athyroidism.[1] The typical pattern includes marked hyper-
cholesterolemia and moderate hypertriglyceridemia (TG)
with increased apolipoprotein B (ApoB).[1] Recently,
mounting evidence from a number of sources has
supported an independent association between hypertrig-
lyceridemia and coronary artery disease (CAD) risk.[2]

This relation is likely to stem from the atherogenicity of
some species of TG-rich lipoproteins (TRL), particularly
small very-low-density lipoprotein (VLDL) and interme-
diate-density lipoprotein particles (IDL).[2,3] One of the
leading causes of long-term failure of transplanted organ is
chronic rejection (CR) or chronic allograft nephropathy
(CAN). The pathogenesis of CAN involves a combination
of immunologic and nonimmunologic factors.[4–6] The
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alloreaction participates in the development of CAN
mainly through activated monocytes and macrophages.
These cells have the ability to synthesis and secrete cytok-
ines, and, more importantly, growth factors, which act on
smooth muscle cells and fibroblasts to stimulate prolifera-
tion and synthesis of connective tissue proteins.[6] Several
nonimmunologic risk factors have also been shown to
exert an impact on the CAN process.[5] These factors
include ischemia-reperfusion damage, hypertension,
hypercholesterolemia, and obesity.[4,5] Lipoprotein abnor-
malities have been reported to be common among
transplant patients, particularly during the use of cyclospo-
rine-based immunosuppressive protocols.[4–6] The Assess-
ment of Lescol in Renal Transplantation (ALERT) trial is
an investigator-initiated and investigator-led study
designed to investigate the effects of fluvastatin on cardiac
and renal endpoints in renal transplant recipients.[7] Fluv-
astatin treatment significantly improves lipid values in
renal transplant recipients but has no effect on graft loss or
doubling of serum creatinine.[4]

ApoB 100 concentrations are not affected by meals;
however, these measurements are expensive and not
readily available in most clinical centers.

Non-HDL cholesterol represents the sum of LDL,
IDL, and VLDL cholesterol levels and correlates highly
with ApoB level. TC (total cholesterol) and HDL choles-
terol (HDL-C) results are similar whether measured in the
fasting or nonfasting state, which makes non-HDL-C a
reliable measure for general population.[8] However, the
applicability of these data to post-renal transplant patients
has never been evaluated.

The present study investigates disturbed lipid and
lipoprotein and triglyceride-rich lipoprotein concentration,
and tests the hypothesis that nonfasting non-HDL-C level
is as reliable as fasting non-HDL-C level in post-renal
transplant patients with normo- and dyslipidemia.

PATIENTS AND METHODS

Serum levels of lipids and lipoproteins were deter-
mined in 98 post-renal transplant fasting patients, and lipids
and non-HDL-C and lipid ratios compared in the same post-
renal transplant non-fasting patients. The reference group
were 87 subjects (45 males and 42 females, 25–54 years of
age) chosen from among apparently normolipidemic indi-
viduals. The studied patients were without active inflamma-
tory disease and malignancy. Moreover, 7 patients had
diabetes, and 65 patients had hypertension. The cause of
renal insufficiency in post-renal transplant patients with
dyslipidemia was 58 glomerulonephritis, 5 interstitial
nephritis, 10 polycystic disease, 3 hypertensive nephroscle-
rosis, 7 congenital defects, 25 unknown. The post-renal

transplant patients received cyclosporine A + prednisone
(n = 67), tacrolimus + prednisone (n = 28) and sirolimus +
prednisone (n = 3), and lovastatin or simvastatin (n = 46)
and fibrate (n = 2). Fifty patients were without anti-lipid
drugs treatment because 5 of them with dyslipidemia had
dyspepsia or myopathy disturbs, 2 did not regularly receive
medicines, 26 had minimal lipids disturbs, and 17 with nor-
molipidemic did not require anti-lipid lowering therapy.

Hypertensive patients were using anti-hypertensive
medications of either calcium channel blockers or angio-
tensin converting enzyme antagonists, blockers AT1, and
alpha-blockers, but not diuretics. The patients who
received beta-blockers were in groups with normo- and
dyslipidemia.

All patients (n = 98) were divided into two groups:
patients with dyslipidemia (n = 69) and with normolipi-
demic (n = 29). The difference between normolipidemic
and dyslipidemia in post-renal transplant patients concern
LDL-C, HDL-C, and non-HDL-C because the value of
these parameters infringe the norm. The concentration of
TG in normolipidemic patients is lower than 150mg/dL as
a cut of patients. The clinical and laboratory parameters in
post-renal transplant patients are presented in Table 1.

Lipid and lipoprotein profiles were obtained in serum
after 14-hour overnight fasting, and lipid profiles in the
same patients were obtained after a meal (non-fasting).

Routine laboratory parameters (the level of urea, uric
acid, creatinine, total protein, albumin) were determined
using Au 400 analyzer (Olimpus), and hemoglobin using
ADVIA analyzer, Bayer. Lipids and lipoproteins were
determined on Hitachi 902 analyzer. The total cholesterol
(TC) was estimated by the enzymatic-colorimetric method,
Biomaxima; and HDL-C by the direct method with

Table 1 
Clinical and laboratory parameters is post–renal 

transplant patients

Patients with 
dyslipidemia 

(n = 69)

Patients with 
normolipidemic 

(n = 29)

Age, years 46.04 ± 11.26 42.29 ± 13.63
Sex (male, female) 37 M, 32 F 14 M, 15 F
BMI kg/m2 25.98 ± 4.60 23.83 ± 3.35
Time after 

transplant (month)
37.50 ± 36.25 40.08 ± 31.07

GFR 64.89 ± 22.33 64.02 ± 18.90
Urea, mg/dL 52.70 ± 25.27 50.08 ± 24.99
Creatinine, mg/dL 1.68 ± 0.68 1.63 ± 0.85
Total protein, g/dL 7.10 ± 0.52 7.05 ± 0.57
Albumin, g/dL 4.20 ± 0.29 4.27 ± 0.32
Hemoglobin, mg/dL 13.73 ± 1.77 14.23 ± 1.28
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immunoinhibition, AB-VACO, Biomaxima. HDL choles-
terol, which is not bound with enzymes (cholesterol esterase
and cholesterol oxidase), and chromogens producing a col-
ored complex were determined. Triglycerides (TG) were
determined using the standard enzymatic technique (Biom-
axima). LDL-cholesterol (LDL-C) was calculated accord-
ing to the Friedewald formula. Non-HDL-C was calculated
as total cholesterol minus HDL-C. Apo AI, apoB were mea-
sured by Roche kit using the turbidimetric methods. TRL
were separated as non-HDL lipoproteins from apoCIIInonB
in the HDL fraction using anti-apoB antibodies. The
method with applied anti-apoB antibody separating apoB-
containing lipoproteins in VLDL+LDL (non-HDL) and
non-apoB-containing lipoproteins in HDL can be used in
the diagnosis and treatment of patients both with chronic
allograft nephropathy and atherosclerosis in post-renal
transplant patients. Lipoproteins (total apoCIII, apoCIII-
nonB and total apoE and apoEnonB) were measured by
electroimmunodiffusion according to Laurell using a com-
mercial kit Sebia, USA, as described previously.[9]

Statistical Analysis

Statistical analysis was performed using one-way
analysis of the ANOVA variance and multiple comparisons

for assessment of the mean ± standard deviation (SD) in
post-renal transplant patients and compared to the refer-
ence group, but to compare post-renal transplant fasting
and nonfasting patients, the paired t-test was used. The
correlation between variables was analyzed using Pear-
son’s correlation coefficient. Linear regression between
fasting and nonfasting lipids and lipid ratios in post-renal
transplant patients were used. Bland-Altman analysis was
to compare the two methods. The statistical significance of
all variables was established at the level p < 0.05, and sta-
tistical analysis was performed using the STATISTICA
program (Statsoft Polska, Krakow, Poland).

RESULTS

The lipid and lipoprotein parameters of post-renal
transplant patients and the reference group are shown in
Table 2. The post-renal transplant patients with dyslipi-
demia have a significantly increased concentration of TG,
LDL-C, non-HDL-C, apoB, apoCIII, apoCIIInonB,
and TRL and lipid ratios (TC/HDL-C, LDL-C/HDL-C,
TG/HDL-C), and decreased HDL-C level and lipoprotein
ratios (apoAI/apoB, apoAI/apoCIII). These disturbances
very clearly characterized dyslipidemia in post-renal trans-
plant patients. The patients with normolipidemic had a

Table 2 
Fasting lipid and lipoprotein profiles and lipid and lipoprotein ratios

Reference group 
(n = 87)

All patients group 
(n = 98)

Patients with 
dyslipidemia 

(n = 69)

Patients with 
normolipidemic 

(n = 29)

TG mg/dL 91.67 ± 28.08 174.47 ± 54.99*** 192.20 ± 52.26*** 132.31 ± 35.00**††

TC mg/dL 184.29 ± 26.63 198.97 ± 27.45 203.35 ± 28.88 188.62 ± 20.61
LDL-C mg/dL 104.50 ± 23.56 122.99 ± 21.61 126.93 ± 22.55* 113.62 ± 15.91
HDL-C mg/dL 57.58 ± 7.93 41.08 ± 9.25*** 37.98 ± 7.67*** 48.51 ± 8.63††

Non-HDL-C mg/dL 126.71 ± 24.06 156.94 ± 24.89** 164.12 ± 24.34** 140.12 ± 17.00††

ApoAI mg/dL 155.53 ± 14.89 152.57 ± 13.96 150.13 ± 22.15 153.28 ± 14.12
ApoB mg/dL 73.55 ± 15.96 90.06 ± 17.53* 91.85 ± 17.64* 85.17 ± 16.34
ApoCIII mg/dL 2.65 ± 0.54 4.99 ± 1.58*** 5.34 ± 1.54*** 4.04 ± 1.26**†

ApoCIIInonB mg/dL 1.98 ± 0.47 2.84 ± 0.95** 2.91 ± 1.01** 2.64 ± 0.74**
ApoB:CIII mg/dL 0.68 ± 0.24 2.16 ± 1.19*** 2.43 ± 1.16*** 1.39 ± 0.92**††

ApoE mg/dL 4.81 ± 1.41 6.36 ± 2.03 6.48 ± 2.06 6.04 ± 1.96
ApoEnonB mg/dL 3.72 ± 1.11 4.64 ± 1.48 4.72 ± 1.54 4.42 ± 1.38
ApoB:E mg/dL 1.14 ± 0.92 1.76 ± 1.25 1.79 ± 1.22 1.67 ± 1.35
TC/HDL-C 3.20 ± 0.61 5.04 ± 1.15*** 5.50 ± 1.03*** 3.96 ± 0.57**††

LDL-C/HDL-C 1.81 ± 0.60 3.20 ± 0.89*** 3.45 ± 0.83*** 2.40 ± 0.47**††

TG/HDL-C 1.59 ± 0.61 4.51 ± 1.86*** 5.22 ± 1.69*** 2.82 ± 0.87***††

ApoAI/apoB 2.12 ± 0.43 1.70 ± 0.52* 1.63 ± 0.63* 1.80 ± 0.59
ApoAI/apoCIII 58.69 ± 8.39 30.78 ± 9.78*** 28.11 ± 9.98*** 37.94 ± 9.02***†

*p < 0.05, **p < 0.001, ***p < 0.001 vs. reference group.
†p < 0.05, ††p < 0.01 vs. dyslipidemia.
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concentration of TG < 150 mg/dL, but the concentration of
TRL was significantly higher compared with the reference
group. The lipid, lipoprotein, and lipoprotein ratios were
significantly beneficial in post-renal transplant patients
with normolipidemic than in those with dyslipidemia.
However, TRL concentration and TC/HDL-C, LDL-C/
HDL-C, TG/HDL-C were significantly increased and
apoAI/apoCIII significantly decreased as compared to the
reference group. The post-renal transplant patients with
dyslipidemia showed a significant correlation between TG
and apoB:CIII (r = 0.562, p < 0.001) and apoCIII (r =
0.380, p < 0.004), but with normolipidemic only between
TG and apoCIII (r = 0.564, p < 0.008). Paired t-test analy-
sis of fasting and nonfasting lipid profiles and lipid ratios
presented a reduction of TC, LDL-C, HDL-C and LDL-C/
HDL-C ratio, and elevated TG concentration and TG/HDL-C

ratio post-renal transplant patients (see Table 3). Regression
and Bland-Altman analyses (see Figure 1) showed excel-
lent correlation between fasting and nonfasting non-HDL-
C levels (see Tables 4 and Table 5; r = 0.994, R2 = 0.988)
in post-renal transplant patients both with dyslipidemia and
normolipidemic. Moreover, TG/HDL-C ratio was signifi-
cantly increased in both studied groups of patients, but the
correlation between TG/HDL-C and non-HDL-C was sta-
tistically significant only in fasting and nonfasting post-
renal transplant patients with dyslipidemia.

DISCUSSION

Renal transplant recipients are at increased risk
of premature cardiovascular disease.[7] After renal

Table 3 
Paired t-test analysis of fasting and nonfasting lipid profiles

Patients with dyslipidemia 
(n = 69)

Mean difference

Patients with normolipidemic 
(n = 29)

Mean differenceFasting Nonfasting Fastin Nonfasting

TG mg/dL 192.2 ± 52.2 232.7 ± 64.7 40.5* 132.3 ± 35.0 168.5 ± 37.1 36.2*
TC mg/dL 203.4 ± 28.9 202.0 ± 28.3 −1.3* 188.6 ± 20.6 187.7 ± 20.8 −0.90
LDL-C mg/dL 126 ± 22.6 117.7 ± 20.6 −9.3* 113.6 ± 15.9 105.8 ± 15.4 −7.9*
HDL-C mg/dL 37.9 ± 7.7 37.8 ± 7.7 −0.31† 48.5 ± 8.6 48.2 ± 8.4 −0.20*
Non-HDL-C mg/dL 164.1 ± 24.3 163.0 ± 23.9 −1.2 140.1 ± 17.0 139.5 ± 17.1 −0.6
TC/HDL-C 5.50 ± 1.03 5.49 ± 1.03 −0.01 3.96 ± 0.57 3.96 ± 0.56 −0.01
LDL-C/HDL-C 3.45 ± 0.83 3.23 ± 0.82 −0.23* 2.40 ± 0.47 2.24 ± 0.45 −0.16*
TG/HDL-C 5.22 ± 1.69 6.31 ± 1.91 1.09* 2.82 ± 0.87 3.59 ± 0.95 0.79*

*p < 0.001, †p < 0.01.

Figure 1. Regression and Bland-Altman analysis for non-HDL cholesterol (Pearson’s coeff. corr. R = 0.987, coeff.determ. R2 =
0.987).
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transplantation, various types of metabolic dysfunctions
are associated with chronic renal failure reverse, but lipid
abnormalities appear to progress in a large fraction of
patients.[1]

Previously, we showed that the CRF patients had dis-
turbed lipoprotein composition, but dyslipidemia was sec-
ondary to the disturbed lipoproteins, which can be
modified in dependence of the advanced renal failure and

Table 4 
Linear regression between fasting and nonfasting lipids and lipid

All patients 
(n = 98) (β) R2

Patients with 
dyslipidemia 
(n = 69) (β) R2

Patients with 
normolipidemic 

(n = 29) (β) R2

TG 0.895 0.802 0.883 0.779 0.771 0.579
TC 0.995 0.989 0.995 0.984 0.993 0.985
LDL-C 0.947 0.896 0.946 0.894 0.932 0.864
HDL-C 0.998 0.996 0.998 0.996 0.996 0.991
Non-HDL-C 0.994 0.987 0.993 0.985 0.989 0.978
TC/HDL-C 0.995 0.991 0.993 0.985 0.992 0.983
LDL-C/HDL-C 0.980 0.961 0.973 0.946 0.965 0.928
TG/HDL-C 0.944 0.891 0.921 0.846 0.835 0.696

β = coefficient of regression; R2 = coefficient of determination.

Table 5 
Pearson’s correlation

All patients (n = 98)
Patients with dyslipidemia 

(n = 69)
Patients with normolipidemic 

(n = 29)

Non-HDL-C 
fasting

Non-HDL-C 
nonfasting

Non-HDL-C 
fasting

Non-HDL-C 
nonfasting

Non-HDL-C 
fasting

Non-HDL-C 
nonfasting

TG f 0.602* 0.578* 0.518* 0.489* 0.348 0.327
TG nonf 0.691* 0.663* 0.637* 0.605* 0.477* 0.442*
TC f 0.937* 0.929* 0.951* 0.953* 0.914* 0.906*
TC nonf 0.933* 0.936* 0.964* 0.962* 0.911* 0.920*
LDL-C f 0.903* 0.908* 0.905* 0.911* 0.911* 0.909*
LDL-C nonf 0.830* 0.858* 0.814* 0.845* 0.873* 0.901*
HDL-C f −0.022 −0.029 0.294 0.278 0.221 0.223
HDL-C nonf −0.016 −0.024 0.296 0.270 0.238 0.238
Non-HDL-C — 0.994* — 0.993* — 0.989*
TC/HDL-C f 0.588* 0.586* 0.423* 0.433* 0.487† 0.484†

TC/HDL-C nonf 0.563* 0.576* 0.395* 0.417* 0.476† 0.488†

LDl-C/HDL-C f 0.557* 0.569* 0.396* 0.416* 0.499† 0.501†

LDl-C/HDL-C nonf 0.484* 0.509* 0.294† 0.331† 0.475† 0.502†

TG/HDL-C f 0.465* 0.453* 0.287† 0.271† 0.235 0.222
TG/HDL-C nonf 0.544* 0.529* 0.404* 0.387* 0.288 0.262
ApoB 0.792* 0.693* 0.645*
ApoCIII 0.368† 0.226 0.171
ApoCIIInonB 0.282‡ 0.232 0.252
ApoB:CIII 0.261‡ 0.092 0.032
ApoE 0.118 0.066 0.091
ApoEnonB 0.096 0.085 −0.143
ApoB:E 0.043 0.025 0.051

coefficient correlation: r* = p < 0.001, r† = p < 0.01, r‡ = p < 0.05.
Abbreviations: f = fasting, nonf = nonfasting.
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type of dialysis or CRF treatment. The variability of TG
and HDL-C concentration depends on the variability of
TRLs and cholesterol-rich lipoprotein concentrations, but
TG decrease and HDL-C concentration increase are
caused by apoAI concentration variability.[10] The post-
renal transplant patients in one long-term study showed
that they had disturbed lipoprotein composition, and its
consequence of hyperlipidemia was probably in part due
to the increased use of immunosuppressant and ste-
roids.[9] In the present study, we have shown for the first
time the results of lipids, lipoproteins, and TRLs in a
large group of post-renal transplant patients with normo-
and dyslipidemia, and of fasting and non-fasting state of
non HDL-C. The post-renal transplant patients were
treated with cyclosporine A and prednisone, as well as
prednisone and tacrolimus which were used as the main
medicines. The post-renal transplant patients presented
high TRL levels (VLDL+LDL) not only in dyslipidemia
but in normolipidemic, too. The patients with normolipi-
demic showed significant differences between the con-
centrations of apoCIII, apoCIIInonB, apoB:CIII and that
of apoE, apoEnonB, apoB:E, and significant differences
in lipid and lipoprotein ratios as compared to the refer-
ence group. The post-renal transplant patients had a sig-
nificant correlation between the concentrations of non-
HDL-C and TG and apoCIII and apoB:CIII, which sug-
gests impaired metabolism of TRL (small dense LDL).
However, the disturbed the concentration of apoCIII and
apoE can cause a decrease in cell uptake of apoB:CIII
lipoproteins.[10] A high apoCIII level, which is an endoge-
nous lipoprotein lipase inhibitor, may be involved in the
occurrence of small LDL. Interestingly, it has been
reported that immunosuppressive drugs enhanced apoCIII
levels in kidney transplantation.[11] ApoCIII/apoAI ratio
could be of particular interest when TG levels (≥4.5
mmol/L) interfere with HDL-C measurement.[11] Our
post-renal transplant patients with dyslipidemia had a
higher TG, non-HDL-C, apoCIII, TRL, and BMI, and
lower HDL-C than those with normolipidemic. Several
cross-sectional studies and prospective studies have dem-
onstrated that atherogenic risk is higher in hypertriglycer-
idemic patients with elevated apoB than in
hypertriglyceridemic patients with normal apoB.[12,13]

However, the risk is not related directly to TG levels but
to the number of small dense LDL particles.[11–13] We
showed that post-renal transplant patients with dyslipi-
demia had elevated both the mass of cholesterol (non-
HDL-C) and apoB (the number of atherogenic particles)
in apoB-containing lipoproteins (TRL). Moreover, post-
renal transplant patients with normolipidemic had a nor-
mal mass of cholesterol (non-HDL-C) and apoB, but they
had elevated TRL (apoB:CIII) and decreased apoAI/CIII
ratio. These results suggest disturbed lipoprotein metabo-

lism in normolipidemic post-renal transplant patients
(small dense LDL and small dense HDL). Our study
clearly shows that TRL (apoCIII, apoB:CIII) and lipid
(TC/HDL-C, LDL-C/HDL, TG/HDL) and lipoprotein
(apoAI/apoCIII) ratios are very sensitive markers of early
dyslipoproteinemia in post-renal transplant patients. Chan
et al.[14] demonstrated that in overweight-obese individ-
ual’s plasma concentrations of apoB-48, remnant-like
particle (RLP)-cholesterol and non-HDL-C were partly
dependent on the catabolism of apoB-100-containing
lipoproteins, and this may be the consequence of
increased competition for hepatic uptake between chylo-
micron and VLDL-remnants. Further studies should
examine the effect of weight reduction, fibrate treatment,
or insulin sensitizers on the association between these
surrogate TRL markers and apoB-100 kinetics in obese
and/or diabetic post-renal transplant patients.

We showed that 70% of our post-renal transplant
patients had dyslipidemia and dyslipoproteinemia, and only
30% post-renal transplant patients had normolipidemic.

Corticosteroids appear to interact with cyclosporin A
to worsen lipid profiles, and hyperlipidemia has been
related to corticosteroid dose.[15] Corticosteroids may
raise HDL-C levels by increasing apoA-I production by
the liver or/and via a mechanism decreasing CETP activ-
ity. Significantly reduced HDL-C levels and higher
plasma CETP activity were observed after prednisone
therapy.[16–18] It was observed that the levels of TC,
LDL-C, TG, and apoB in renal transplant recipients
treated with cyclosporin A and prednisone were signifi-
cantly higher than in patients treated with azathioprine
plus prednisone. Cyclosporin A may cause alterations in
lipids and lipoproteins by binding to the LDL receptor
and altering its activity or by inhibiting bile acid synthe-
sis.[15,19] Post-renal transplant diabetes mellitus has been
recognized as one of the most serious complications
related to the use of corticosteroids and calcineurin-
inhibitors.[20] The maintenance of immunosuppression
with cyclosporine (CSA) is associated with nephrotoxic-
ity, hyperlipidemia, and hypertension.[21] Significant
improvements in creatinine and BUN were observed fol-
lowing conversion from cyclosporine to tacrolimus.[22,23]

A triple-therapy regimen of MMF, steroids, and low-
dose CSA has been reported to be successful in allowing
for improved renal function and good prevention of acute
rejection episodes.[21] CETP facilitates the transfer of
cholesteryl esters (CE) from HDL to apoB-containing
lipoproteins (VLDL and LDL) with a reciprocal transfer
of TG.[24] CETP, along with PLTP (phospholipid transfer
protein), plays an important role in the metabolism and
the remodeling of plasma lipoprotein. The CETP activity
has been reduced in response to corticosteroids and
lipopolysaccharides. It was suggested that CETP-mediated
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transfer of triglycerides, but not phospholipids, regulates
the transfer of CSA between lipoproteins. The distribu-
tion of CSA among lipoproteins is partially influenced
by CETP.[24] It is necessary to aggressively control post-
renal transplant hyperlipidemia and important to reduce
or withdraw steroids in selected, low-risk recipients as
early as possible from the viewpoint of preventing post-
renal transplant hyperlipidemia.[1]

Unfortunately, little is known about non-HDL-C, the
metabolic basis for lipoprotein disturbances, and non-
HDL-C in fasting or nonfasting post-renal transplant
patients. However, lipoprotein measurements are expen-
sive and not readily available in most clinical centers. Tak-
ing into account the above information, we have
determined fasting and nonfasting lipid profiles and calcu-
lated non-HDL-C concentration and lipid ratios in the
same post-renal transplant patients. We have shown an
excellent correlation between the fasting and nonfasting
non-HDL-C levels in post-renal transplant patients both
with dyslipidemia and normolipidemic. Non-HDL-C is the
only lipid measurement that has correlated positively with
cardiovascular mortality in a hemodialysis population.[8]

Desmeules et al.[8] in their study tested the hypothesis that
nonfasting non-HDL-C level is as reliable as fasting non-
HDL-C level for the management of dyslipidemia in
hemodialysis patients. We think the finding that nonfast-
ing labs are reliable for non-HDL-C as well as total cho-
lesterol is important, as fasting labs are not always
available.

We conclude that disturbances of lipids, lipoproteins,
and TRLs not only depend on the kind of treatment, but
due to multiple factors can accelerate cardiovascular com-
plications in post-renal transplant patients with dyslipi-
demia and also with normolipidemic. Further studies
concerning this problem need to be performed.
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