
DERLEME

Renal Transplant Al›c›lar›nda
Hiperkolesterolemi Tedavisi

Treatment of Hypercholesterolemia
in the Kidney Transplant Recipient Population

Kübra Kaynar, Semih Gül, fiükrü Ulusoy
Karadeniz Teknik Üniversitesi T›p Fakültesi, Nefroloji BD, Trabzon

Introduction
Premature cardiovascular morbidity and morta-

lity are still the major problems in the long-term af-
ter renal transplantation (1). The relative age-speci-
fic death rates due to cardiovascular disease are 5-
10 times greater than in the general population (1-
3). Hyperlipidemia is a major modifiable risk factor
contributing to cardiovascular complications after
renal transplantation (4). It has also been implicated

in the development of chronic allograft nephro-
pathy and may jeopardize long-term graft outcome
(5,6). Short-term studies have demonstrated that
hypercholesterolemia with raised low density lipop-
rotein (LDL) represented the most frequent abnor-
mality, which was associated with corticosteroid
and cyclosporine treatment in a dose-dependent
manner (7).

In this review, the lipid abnormalities and the
use of anti-lipidemic treatment in renal transplant
recipient population will be summarized.

Quality of life after renal transplantation
Renal transplantation improves quality of life and

longevity compared with chronic dialysis (8), but
nonetheless is an incomplete treatment for the mor-

ÖZET
Renal transplant al›c›lar›nda, dislipidemi prevalans› (özellikle

total kolesterol ve düflük dansiteli lipoprotein art›fl› olarak) oldukça
yüksek bulunmaktad›r. Bu hastalarda hiperlipidemi varl›¤›, ate-
roskleroz ve kardiyovasküler ölüm riskine katk›da bulunmaktad›r.
Aterosklerotik koroner arter hastal›¤› için renal transplant al›c›lar›,
en yüksek risk grubunda olup, dislipidemi de¤erlendirmesi bafllan-
g›çta, durumda bir de¤ifliklik oldu¤unda ve y›ll›k olarak yap›lmal›-
d›r. Renal transplant al›c›lar›nda statin tedavisinin yararlar›, kardi-
yak olaylarda, akut rejeksiyonda, kan bas›nc› kontrolünde, kemik
mineral dansitesi ve sa¤kal›mda düzelmede gösterilmifltir. Bu der-
lemede, renal transplant al›c›lar›nda hiperlipidemiyle ilgili tedavi
stratejileri tart›fl›lacakt›r.

Anahtar sözcükler: hiperlipidemi, tedavi, renal transplant al›c›-
lar›

ABSTRACT
The prevalence of dyslipidemias in kidney transplant recipients

is very high particularly common as increases in total cholesterol
and low density lipoprotein. Hyperlipidemia contribute to the risk of
premature atherosclerosis and cardiovascular death in these pati-
ents. Kidney transplant patients should be considered to be in the
highest risk category for atherosclerotic coronary heart disease and
evaluation of dyslipidemia should occur for kidney transplant recipi-
ent population at presentation, after a change in status and annually.
Beneficial effects of statins specific to the kidney transplant popula-
tion that have been demonstrated previously include favorable ef-
fects on cardiac events, acute rejection, associations with improved
patient survival, lower blood pressure, and improved bone mineral
density. In this review, the treatment strategy of hyperlipidemia in
kidney transplant recipient population will be discussed.
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bidity and excess mortality of kidney failure. Beca-
use the half-lives of deceased donor and living do-
nor allografts are currently 13.8 and 21.6 years, res-
pectively, many transplant recipients will require re-
transplantation or return to dialysis during their life-
times (9). Further, the survival of renal allograft re-
cipients is significantly lower than that of age-matc-
hed controls in the general population due in large
part to accelerated cardiovascular risk.

Statins and their functions
Statins (3-hydroxy-3-methylglutaryl coenzyme A

reductase inhibitors [HMG-CoA]) lower the total
cholesterol and its low density lipoprotein (LDL)
fraction level in a dose-dependent manner. Statins
competitively inhibit HMG-CoA reductase, an enzy-
me participating in cholesterol synthesis. They lo-
wer cholesterol concentrations in blood, by also inc-
reasing LDL-receptor expression on hepatocyte sur-
faces. The LDL-receptors scavenge LDL and its pre-
cursor molecules from blood (10). Additionally, sta-
tins have the potential to inhibit apolipoprotein B-
100 hepatocyte synthesis and decrease production
and secretion of very low density lipoproteins,
which are rich in triglycerides. 

In addition statins have several pleiotropic ef-
fects unrelated to lipid levels including reduced inf-
lammation, improved endothelial function, and imp-
roved insulin sensitivity (11,12). Growing evidence
suggests that statins have nephroprotective effects,
evidenced by decreased glomerular damage (13).
The effect of statins on the glomerular vasculature is
probably mediated by reduced endothelin-1 con-
centrations and increased endothelial nitric oxide
(NO) synthase expression (14,15). Statins can stimu-
late production of osteoblasts, increase apoptosis of
osteoclasts in vitro, and influence bone-specific iso-
form of alkaline phosphatase, thus exerting antios-
teoporotic effects (16).

These beneficial power of statins are beyond
their cholesterol reducing effects. The effects of sta-
tins on nitric oxide are the basis of the well descri-
bed favourable effects of statins on endothelial de-
pendent vasomotor function (17). In patients with
documented coronary artery disease, statins redu-
ced transient myocardial ischemia. Their anti-ische-
mic properties are thought to be consequence of
protein kinase Akt activation, subsequently promo-
ting collateral growth and increasing capillary den-
sity. In addition, oral treatment with statins reduces

angiotensin II induced NADPH oxidase activity, and
subsequent oxidative stress (17). Statins can also
modify the sympathetic system. They decrease
sympathetic activity and inhibit apoptosis. Also sta-
tins have been shown to reduce left ventricular mass
in patients with hypertension and hyperlipidemia,
on top of anti-hypertensive treatment (17).

Alterations of lipid profile in end stage
renal disease and renal transplant patients
Dyslipidemia is one of the most important and

prevalent risk factors for atherosclerotic cardiovas-
cular disease in the end stage renal disease (ESRD)
population. Classically, patients with ESRD have be-
en shown to have low levels of HDL, increases in
very low density lipoprotein (VLDL) and intermedi-
ate density lipoprotein (IDL) leading to elevated
triglyceride levels, and either no change or a slight
increase in LDL (18). Hemodialysis patients display
elevated VLDL and IDL, decreased HDL, and a shift
of LDL particle size toward a small, dense apo-B-
rich LDL predominance. On the other hand, perito-
neal dialysis patients demonstrate a reduction of
apoA-containing lipoproteins (HDL), enrichment of
triglycerides in especially VLDL and IDL, with a con-
comitant elevation in small triglyceride rich LDL par-
ticles (18). In general in patients on peritoneal dialy-
sis, hypertriglyceridemia is as common as in patients
on hemodialysis, but tends to be more severe, and
hypercholesterolemia (especially elevations in LDL)
is much more prevalent.

In renal transplant patients, the most frequent al-
terations of lipid profile are elevations of total cho-
lesterol, LDL cholesterol and triglycerides and a dec-
rease of HDL-cholesterol (19). Kasiske reported re-
cently the combined results from five studies sho-
wing that 63% of patients had total cholesterol >240
mg/dL. LDL cholesterol was >130 mg/dL for 60% of
the patients, while only 12% had HDL cholesterol
<35 mg/dL, triglyceride levels were >200 mg/dL in
36% of patients (20). These alterations can persist
chronically during the post-transplant period even
10 or more years after transplantation (21).

Several well known causes can contribute to the-
se lipid alterations, such as older age, male gender,
obesity, diabetes mellitus, proteinuria, anti-hyper-
tensive medication (diuretics and beta blockers) and
mainly immunosuppressive therapy (22). In many
cases, several factors are involved in the same pati-
ent.



In general population, it is well accepted that
hyperlipidemia (increased serum cholesterol and
LDL-cholesterol) is one the most important factors
for developing coronary disease (23). Evidence indi-
cates that dyslipidemia plays a role in initiating and
sustaining chronic kidney disease as well (24), Whi-
le Schaeffner ES et al found that elevated levels of
TC or its subfractions and elevated TG levels are not
associated with increased risk for patient mortality
or allograft loss in these kidney transplant recipients
(25). Nevertheless, HMG-CoA reductase inhibitors
have noticeably improved cardiovascular outcomes
in patients lacking significant kidney disease and
show promise of doing as much in renally compro-
mised patients (24).

Treatment of hypercholesterolemia in renal
transplant recipient population
In ALERT study, it was founded that treatment

with fluvastatin reduced the incidence of major
adverse cardiovascular events (cardiac death, non-
fatal myocardial infarction and coronary revascula-
rizations) by 17% in renal transplant recipients
(26). A further finding of this study was to de-
monstrate the safety and efficacy of fluvastatin
when administered together with immunosuppres-
sive therapy and a wide range of cardiovascular
medication in renal transplant recipients. It has be-
en shown that lipid levels rise immediately follo-
wing transplantation, reaching a maximum after 2-
3 months, nearly 20-30% higher than pre-transp-
lant levels (27). However despite compelling evi-
dence that statin therapy is beneficial and reduces
the risk of cardiovascular complications, treatment
with these drugs has not yet become routine prac-
tice following transplantation and in many cases
the initiation of statin treatment is delayed until
clinical manifestation of hypercholesterolemia or
the occurrence of the first cardiovascular event
(28). But it was reported that the incidence of car-
diac death and non-fatal myocardial infarction was
reduced consistently in patients who started flu-
vastatin therapy in the first 4.5 years following
transplantation (29). In the same study, those pa-
tients who started the therapy later had a smaller,
statistically insignificant benefit. The risk of fatal
and non-fatal cardiac events was higher in the first
6 years from last transplant in the placebo control
group and the risk reduction seen with fluvastatin
was larger during this same period.

In a recent review of data about renoprotective
effects of statins reported that the renoprotective ef-
fects of statins in patients with diabetic nephropathy
or recipients of renal transplants were less apparent
than patients with nondiabetic nephropathy who re-
quire lipid lowering therapy (24).

Still, kidney transplant recipients have a higher
incidence of dyslipidemia compared with the gene-
ral population. According to national kidney foun-
dation, kidney transplant patients should be consi-
dered to be in the highest risk category for atherosc-
lerotic coronary heart disease. Evaluation of dyslipi-
demia should occur for kidney transplant recipient
population at presentation, after a change in status
and annually. Drug therapy should be used for LDL
>130 mg/dL together with lifestyle changes (diet,
weight reduction, increased physical activity, absti-
nence from alcohol, and treatment of hyperglycemia
if present). Initial drug therapy should be with a sta-
tin. Drug therapy should be used for LDL 100-130
mg/dL after 3 months of lifestyle changes. Fibrates
may be used for patients with triglycerides ≥500
mg/dL and for patients with triglycerides ≥200
mg/dL with nonHDL cholesterol ≥130 mg/dL, who
do not tolerate statins. Clinical practice guidelines
recommend that transplant recipients have their LDL
cholesterol below 100 mg/dL (30). 

Statins are the group of hypolipemic drugs that
best control dyslipidemia in kidney transplant recipi-
ents (31). However there are some side effects of
these drugs. For example hepatic cells damage in the
course of statin therapy is a well-known side effect,
which appears in 1% to 3% of treated patients (32).
Usually signs of hepatotoxicity are first observed wit-
hin 3 months of drug introduction and disappear 2-
3 months after withdrawal. Another side effect which
requires cautious approach during statin use is myo-
pathy. Because cyclosporin raises statin blood levels
and thereby increases the risk of toxicity including
myositis, aggressive dosing of currently available sta-
tins above the moderate range in patients taking cal-
cineurin inhibitors is not recommended (30).

Beneficial effects of statins specific to the kidney
transplant population that have been demonstrated
previously include favorable effects on cardiac
events (26), acute rejection (33), associations with
improved patient survival (34), lower blood pressu-
re (35), and improved bone mineral density (36). It
has also been demonstrated that statins have a favo-
rable influence on the development of new-onset

Türk Nefroloji Diyaliz ve Transplantasyon Dergisi /Official Journal of the Turkish Society of Nephrology188

Treatment of Hypercholesterolemia in the Kidney Transplant Recipient Population



diabetes after transplantation (37). This effect appe-
ars to be independent of their lipid lowering effect. 

Even though statin therapy are suggested to lo-
wer the risk of graft rejection after solid organ
transplantation (38), when used at low to moderate
doses among patients with renal transplants rece-
iving cyclosporin-based immunosuppression, there
is inadequate evidence to support use of statins for
lowering the risk of acute allograft rejection (31).

In the treatment of hyperlipidemia, ezetimibe is a
new agent with a different way of action selectively
blocking absorption of dietary and biliary cholesterol
by the small-intestine enterocyte brush-border (39).
Ezetimibe, the first selective cholesterol absorption in-
hibitor, has been examined in the renal transplant po-
pulation and offers a new option for the management
of hyperlipidemia (40,41). This drug does not inhibit
or induce the cytochrome P450 system and should be
safe with calcineurin inhibitors and sirolimus. Altho-
ugh early evidence provides that ezetimibe is effecti-
ve in lowering total and LDL cholesterol and has no
marked toxic effects and no obvious drug interactions
with primary immunosuppressive medications, it may
be the best to increase the dose of the statin to more
modest levels before considering adding ezetimibe.
For patients who continue to have LDL ≥100 mg/dL
despite optimal treatment with a statin, consideration
should be given to adding a bile acid sequestrant. Ho-
wever bile acid sequestrants are contraindicated in pa-
tients with triglycerides ≥400 mg/dL. They are relati-
vely contraindicated for triglycerides ≥200 mg/dL (30).

Very high triglycerides are not unusual in kidney
transplant recipient population as a consequence of
the effects of immunosuppressive medications. For
individuals with very high triglycerides, the initial
aim of therapy is to prevent acute pancreatitis thro-
ugh triglyceride lowering. Fibrates and nicotinic acid
lower triglycerides by 25-50% (30). Even though it
has been reported that combined treatment with flu-
vastatin and gemfibrosil of renal transplant recipients
who take cyclosporine and do not respond satisfac-
torily to fluvastatin monotherapy is effective and sa-
fe (42), 3 cases of reversible acute renal allograft
dysfunction were published in patients treated with
fenofibrate discontinuation of which resulted in the
resolution of renal dysfunction (43). Although the
control of hyperlipidemia is crucial in the transplant
patient population, the authors suggest that caution
be exercised and serum creatinine levels be closely
monitored in patients started on fibrates.

In summary, despite statin use among renal al-
lograft recipients grows in popularity for pleitropic
indications, there is a need for an individual appro-
ach to drug choice and further research on the use
of statins for acute allograft rejection and cardiovas-
cular protection.

References
1. Briggs JD. Causes of death after renal transplantation. Neph-

rol Dial Transplant 2001;16:1545-9.
2. Kasiske BL. Cardiovascular disease after renal transplantati-

on. Semin Nephrol 2000;20:176-87.
3. Lindholm A, Albrechtsen D, Frodin L, Tufveson G, Persson

NH, Lundgren G. Ischemic heart disease- major cause of de-
ath and graft loss after renal transplantation in Scandinavia.
Transplantation 1995;60:451-7.

4. Kendrick E. Cardiovascular disease and the renal transplant
recipient. Am J Kidney Dis 2001;38:36-43.

5. Guijarro C, Massy ZA, Kasiske BL. Clinical correlation betwe-
en renal allograft failure and hyperlipidemia. Kidney Int
1995;52:56-9.

6. Dimeny E, Wahlberg J, Lithell H, Fellstrom B. Hyperlipidemia
in renal transplantation- risk factor for long-term graft outco-
me. Eur J Clin Invest 1995;25:574-83.

7. Hricik DE, Mayes JT, Schulak JA. Independent effects of
cyclosporine and prednisone on posttransplant hypercholes-
terolemia. Am J Kidney Dis 1991;18:353-8.

8. Schnuelle P, Lorenz D, Trede M, Van Der Woude FJ. Impact
of renal cadaveric transplantation on survival in end-stage re-
nal failure: evidence for reduced mortality risk compared
with hemodialysis during long-term follow-up. J Am Soc
Nephrol 1998;9:2135-2141.

9. Hariharan S, Johnson CP, Bresnahan BA, Taranto SE, McIn-
tosh MJ, Stablein D. Improved graft survival after renal
transplantation in the United States, 1988 to 1996. N Eng J
Med 2000;342:605-612.

10. Brown MS, Goldstein JL. A receptor-mediated pathway for
cholesterol homeostasis. Science 1986;232;34-47.

11. Leung WH, Lau CP, Wong CK. Beneficial effect of choleste-
rol lowering therapy on coronary endothelium-dependent re-
laxation in hypercholesterolemic patients. Lancet
1993;341:1496-1500.

12. McFarlane SI, Muniyappa R, Francisco R, Sowers JR. Pleiotro-
pic effects of statins: Lipid reduction and beyond. J Clin En-
docrin Metab 2002;87:1451-1458.

13. Wheeler DC. Lipids-what is the evidence for their role in
progressive renal disease? Nephrol Dial Transplant
1995;10:14-6.

14. Hernandez-Perera O, Perez-Sala D, Navarro-Antolin J et al.
Effects of 3-H-3-MG-CoA reductase inhibitors, atorvastatin
and simvastatin on the expression of endothelin-1 and endot-
helia nitric oxide synthase in vascular endothelial cells. J Clin
Invest 1998;101:2711-9.

15. Kaesemeyer WH, Kaldwell RB, Huang J, Caldwell RW. Pra-
vastatin sodium activates nitric oxide synthase independent
of its cholesterol-lowering actions. J Am Coll Cardiol
1999;33:234-41.

16. Gogers MJ. Statins: lower lipids and beter bones? Nature Me-
dicine 2000;6:21-3.

189Official Journal of the Turkish Society of Nephrology / Türk Nefroloji Diyaliz ve Transplantasyon Dergisi

Renal Transplant Al›c›lar›nda Hiperkolesterolemi Tedavisi



17. Harst PVD, Voors AA, Gilst WHV, Böhm M, Veldhuisen DJV.
Statins in the treatment of chronic heart failure: biological
and clinical considerations. Cardiores 2006; in press.

18. Liu J and Rosner MH. Lipid abnormalities associated with
end-stage renal disease. Endocrinology and dialysis
2006;19:32-40.

19. Kasiske BL. Hyperlipidemia in patients with chronic renal di-
sease. Am J Kidney Dis 1998;32:142-156.

20. Kasiske BL, Vazquez MA, Harmon WE et al. Recommendati-
ons for the outpatient surveillance of renal transplant recipi-
ents. J Am Soc Nephrol 2000;11:1-86. 

21. Drueke TB, Abdulmassih Z, Lacour B, Bader C, Chevalier A,
Kreis H. Atherosclerosis and lipid disorders after renal transp-
lantation. Kidney Int 1991;31:24-28.

22. Kasiske BL. Cardiovascular disease after renal transplantati-
on. Semin Nephrol 2000;20:170-187.

23. Pearson TA, McBride PE, Miller NH, Smith SC. 27th Bethesda
Conference, Matching the intensity of risk factor management
with the hazard for coronary disease events. J Am Coll Car-
diol 1996;27:1039-1047. 

24. Agarwal R. Effects of statins on renal function. Am J Cardiol
2006;97:748-755.

25. Schaeffner ES, Fodinger M, Kramar R, Frei U, Horl WH, Sun-
der-Plassmann G, Winkelmayer WC. Prognostic associations
between lipid markers and outcomes in kidney transplant re-
cipients. Am J Kidney Dis 2006;47:509-17.

26. Holdaas H, Fellström B, Jardine AG et al. Effect of fluvastatin
on cardiac outcomes in renal transplant recipients: a multi-
centre, randomized, placebo controlled trial. Lancet
2003;361:2024-2031.

27. Holdaas H, Jardine AG, Wheeler DC et al. Effect of fluvasta-
tin on acute renal allograft rejection: a randomized multicen-
ter trial. Kidney Int 2001;60:1990-1997.

28. Kobashigawa J, Kasiske B. Hyperlipidemia in solid organ
transplantation. Transplantation 1997;63:331-338.

29. Holdaas H, Fellström B, Jardine AG, Nyberg G et al. Benefi-
cial effect of early initiation of lipid-lowering therapy follo-
wing renal transplantation. Nephrol Dial Transplant
2005;20:974-980.

30. Kasiske B, Cosio FG, Beto J et al. Clinical Practice Guidelines
for Managing Dyslipidemias in Kidney Transplant Patients: A
report from the managing Dyslipidemias in chronic kidney
disease work group of the national kidney foundation, kid-
ney disease outcomes quality initiative. Am J Transplant
2004;4:13-53.

31. Lentine KL, Brennan D. Statin use after renal transplantation:

a systematic quality review of trial-based evidence. Nephrol
Dial Transplant 2004;19:2378-86.

32. Bradford RH, Shear CL, Chremos AN et al. Expanded clinical
evaluation of lovastatin (EXCEL) study results I: efficacy in
modifying plasma lipoproteins and adverse event profile in
8245 petients with moderate hypercholesterolemia. Arch In-
tern Med 1991;151;43-9.

33. Katznelson S, Wilkinson AH, Kobashigawa JA et al. The ef-
fect of pravastatin on acute rejection after kidney transplan-
tation- A pilot study. Transplantation 1996;61:1469-1474.

34. Cosio FG, Pesavento TE, Pelletier RP et al. Patient survival af-
ter renal transplantation III: The effects of statins. Am J Kid-
ney Dis 2002;40:638-643.

35. Prasad GV, Ahmed A, Nash MM, Zaltzman JS. Blood pressu-
re reduction with HMG-CoA reductase inhibitors in renal
transplant recipients. Kidney Int 2003;63:360-364.

36. Prasad GV, Chiu R, Nash MM, Zalzman JS. Statin use and bo-
ne mineral density in renal transplant recipients. Am J transp-
lant 2003;3:1320-1321.

37. Prasad GV, Kim SJ, Huang M et al. Reduced incidence of
new-onset diabetes mellitus after renal transplantation with
3-hydroxy-3-methylglutaryl-coenzyme A reductase inhibitors
(Statins). Am J Transplant 2004;4:1897-1903. 

38. Tuncer M, Suleymanlar G, Ersoy FF, Yakupoglu G. Compari-
son of the effects of simvastatin and pravastatin on acute re-
jection episodes in renal transplant patients. Transplant Proc
2000;32:622-625.

39. Sudhop T, Lutjohann D, Kodal A et al. Inhibition of intestinal
cholesterol absorption by ezetimibe in humans. C›rculation
2002;106;1943-1948.

40. Puthenparumpil JJ, Keough-Ryan T, Kiberd M, Lawen J, Ki-
berd BA. Treatment of hypercholesterolemia with ezetimibe
in the kidney transplant population. Transplant Proceedings
2005;37:1033-1035.

41. Kohnle M, Pietruck F, Kribben A, Phillipp Th, Heemann U,
Witzke O. Ezetimibe for the treatment of uncontrolled hyperc-
holesterolemia in patients with high dose statin therapy after
renal transplantation. Am J Transplant 2006;6:205-208.

42. Vergoulas G, Miserlis G, Slonaki F et al. Combined treatment
of hypercholesterolemia of renal transplant allograft recipi-
ents with fluvastatin and gemfibrosil. Transpl Int 2000;13:S64-
S67.

43. Angeles C, Lane BP, Miller F, Nord EP. Fenofibrate-associated
reversible acute allograft dysfunction in 3 renal transplant re-
cipients: biopsy evidence of tubular toxicity. Am J Kidney Dis
2004;44:543-50.

Türk Nefroloji Diyaliz ve Transplantasyon Dergisi /Official Journal of the Turkish Society of Nephrology190

Treatment of Hypercholesterolemia in the Kidney Transplant Recipient Population


