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ABSTRACT

Hyperlipidemia is a well-recognized complication of
renal transplantation. In long-term survivors of renal
transplantation, cardiovascular disease accounts for
the majority of patient deaths. In the cyclosporine
erq, cardiovascular disease has surpassed infection
as the number one cause of death. Risk factors in the
transplant population for hyperlipidemia include
age, male sex, diabetes, prednisone dose, graft im-
pairment, obesity, and antihypertensive therapy. Re-
cently, cyclosporine has been implicated as an ag-
gravating factor in the development of hyperlipide-
mia after transplantation, although its role has been
controversial. Because renal transplant recipients
have other significant risk factors for the develop-
ment of coronary artery disease, the amelioration of
hyperlipidemia may improve long-term patient sur-
vival. Because most late deaths occur in patients
with a functioning graft, long-term graft survival could
also be improved. The role of corticosteroids in the
development of hyperlipidemia is well established.
Recent studies employing corticosteroid withdrawal
after transplantation have shown a marked reduction
in cholesterol despite the use of cyclosporine. Data
on corticosteroid withdrawal in living related trans-
plants at our center show a significant reduction in
total cholesterol after steroid withdrawal. Data from
heart transplant recipients under corticosteroid-free
protocols show a similar reduction in total choles-
terol. Other treatments for hyperlipidemia include
diet and cholesterol-lowering agents, such as Mev-

! Comrespondence to Dr. J.D. Pirsch, Dep t of S Ui ity of Wis-

consin Hospital and Clinics, 600 Highland Avenue, Modim WI 53792
1046-6673/0212-5238$03.00/0

Joumnal of the Americon Society of Nephrology
Copyright © 1992 by the American Society of Nephrology

§238

acor® (lovastatin; Merck Sharp & Dohme, West Point,
PA). The efficacy of lowering cholesterol in this high-
risk population is unknown.
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yperlipidemia is a well-recognized complication
of therapy for end-stage renal disease. Abnor-
malities in serum lipids are common in dialysis pa-
tients and renal transplant recipients (1-6). With
improvements in both modalities of therapy and
longer life expectancy, it is not surprising to find that
cardiovascular disease is the leading cause of death
for both modalities of treatment (7). In transplant
recipients under cyclosporine immunosuppression,
cardiovascular mortality exceeds infection as the
number one cause of death at our center (8). In long-
term transplant survivors, death with a functioning
graft is the second leading cause of graft failure after
rejection (9). Decreasing mortality in long-term recip-
ients would improve both patient and graft survival.
Recent studies, such as the Lipid Research Clinics
Coronary Primary Prevention Trial (10,11) and the
Helsinki Heart Study (12), have demonstrated signif-
icant reductions in the incidence of coronary heart
disease events in patients who achieved a reduction
in total cholesterol and low-density lipoprotein (LDL)
cholesterol. These findings led to recommendations
by the National Cholesterol Education Program and
the development of guidelines for the treatment of
hypercholesterolemia (13). Transplant recipients
with risk factors for coronary artery disease have not
been studied in sufficient detail to assess the efficacy
of the treatment of hyperlipidemia. Despite the lack
of evidence that treatment is beneficial, a large body
of data exists regarding the risks for post transplant
hyperlipidemia and recent evidence indicates that
corticosteroids play a major role in its development.

CHARACTERIZATION OF HYPERLIPIDEMIA

Hyperlipidemia after transplantation was charac-
terized in a number of studies during the 1970s (1-
5,14-20). Lipid abnormalities in dialysis patients
typically involve high triglyceride levels and normal
cholesterol values (type IV hyperlipidemia) (1-
3,6,20). Transplant recipients have different pat-
terns of hyperlipidemia, with most studies demon-
strating increased triglycerides and cholesterol
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TABLE 1. Characterization of hyperlipidemia in
transplant recipients

TABLE 2. Risk factors for hyperlipidemia in
transplant recipients (reference numbers)

Triglycerides 1—
Total cholesterol 1
LDL cholesterol 1
HDL cholesterol 1—

(Table 1) (1-4,6,15-21). The predominant abnormal-
ity appears to be an increased total cholesterol with
normal or slightly increased high-density lipoprotein
(HDL) cholesterol values with the most common phe-
notypic patterns being type II, either a or b, and type
IV. Ibels et al. (18) reported on 205 transplant recip-
ients and found a 61% incidence of hyperlipidemia.
Of those studied, 26% had type IV hyperlipoprotei-
nemia, 23% had type IIb, and 11% had type Ila.
Significant increases in serum cholesterol occurred
in one third of the adult recipients and nearly half of
the pediatric and diabetic recipients.

Levels of LDL and HDL are altered after transplan-
tation (6,21-25). LDL levels are increased after trans-
plantation (24,25). HDL levels are reported to be low
in dialysis patients but rise to normal after successful
transplantation (6,21-23). This increase in total HDL
cholesterol from pretransplant levels is primarily due
to an increase in the subclass HDL, levels because
there is little change in subclass HDL; (26).

RISK FACTORS

Risk factors for the development of hyperlipidemia
are well characterized (Table 2) (3,4,6,16-
19,21,24,27-37). The majority of studies that ana-
lyzed risk factors for the development of hypertrig-
lyceridemia found prednisone dosage, renal impair-
ment, obesity, and antihypertensive therapy as co-
factors for its development (4,18,27,34). The
pathogenesis of hypertriglyceridemia is unclear. Ear-
lier reports found that the posttransplant increase in
triglycerides was related to hyperinsulinemia (15,38);
however, others found no association (4,16). Lipolytic
activity after transplantation is normal, making de-
creased triglyceride clearance unlikely (Table 3)
(39.40). Calorie restriction normalizes triglyceride
levels (19), and a number of studies have linked
obesity and hypertriglyceridemia (4,16,18,27,31,34).
Antihypertensive medications, particularly beta
blockers and diuretics, have also been implicated in
the development of hypertriglyceridemia after trans-
plantation (27,34).

Risk factors for the development of hypercholes-
terolemia include prednisone dosage, poor renal
function, pretransplant cholesterol, proteinuria,
male sex, age, antihypertensive therapy, and in-
creased body weight (3,16-18,21,24,27-34). Several
investigators have reported a beneficial effect in pa-
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Age (16, 30, 31, 32, 34)

Obesity (4, 16, 18, 27-32)

Prednisone Dosage (3, 4, 16, 18, 19, 21, 24, 27, 30, 32)
Renal Dysfunction (4, 6, 16, 18, 24, 27, 30)

Proteinuria (21, 24, 33, 34)

Antihypertensive Medication (17, 24, 27, 33, 34)
Pretransplant Hyperlipidemia (21, 32)

Male Sex (34)

Cyclosporine (35-37)

Diabetes (24, 30)

tients who are on alternate-day corticosteroid ther-
apy (38,41,42), although others have not (16,18,27).

Altered lipid metabolism has also been noted in
recipients of cyclosporine (35-37). Harris et al. (35)
noted a marked improvement in serum cholesterol
and triglyceride levels when patients were converted
from cyclosporine to azathioprine. Versluis et al. (37)
found a similar effect of cyclosporine on lipid values;
however, other investigators have found no effect
(30,31,34,43). Gonwa et al. (43) found no significant
improvement in lipid values after conversion from
cyclosporine to azathioprine. In addition, two recent
studies in cyclosporine-treated renal transplant re-
cipients found no significant association between
levels of cyclosporine in blood and levels of serum
lipids (30,34).

EFFECT OF STEROID WITHDRAWAL ON
HYPERLIPIDEMIA

Both cumulative dose and maintenance doses of
corticosteroids have been implicated in the develop-
ment of posttransplant hyperlipidemia (3,4,16,18,
19,21,24,27,30,32). The effect of alternate-day ste-
roids has proven beneficial in some studies (38,41,
42) but not in others (16,18,27). The introduction of
cyclosporine has allowed several centers to conduct
prospective steroid-withdrawal trials in heart (44,
45) and kidney transplantation (46,47).

Graft atherosclerosis is a significant complication
in heart transplantation, resulting in patient loss and
graft failure. Renlund et al. (44) studied the effect of
corticosteroid-free immunosuppression in 117 heart
recipients and found a significant decrease in their

TABLE 3. Pathogenesis of posttransplant
hyperlipidemia

Steroid-Induced Hyperinsulinemia

Decreased Triglyceride Clearance (Decreased Lipopro-
tein-Lipase Activity)

Dietary Indiscretion

Concomitant Medications (Beta Blockers, Diuretics)
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serum cholesterol levels when compared with those
in patients receiving corticosteroids. Similar findings
were reported by Taylor et al. (45) in a smaller study
of heart transplant recipients under cyclosporine and
azathioprine immunosuppression.

In a prospective trial of steroid withdrawal in ca-
daver kidney recipients, Hricik et al. (47) found a
significant reduction in total serum cholesterol level
despite higher trough cyclosporine levels in the pa-
tients not receiving corticosteroids. Patients in both
groups had similar weight gain regardless of cortico-
steroid administration.

Data from our center support the observation that
corticosteroid withdrawal lowers cholesterol levels
(48). Since 1986, we have employed an aggressive
steroid-withdrawal protocol in recipients of living re-
lated transplants. Corticosteroid withdrawal was at-
tempted by day 12 in all recipients, and long-term
immunosuppression consisted of azathioprine and
cyclosporine. One hundred thirty-one living related
recipients were entered (34 HLA-identical and 97
haplo-identical recipients). Fifty-two (39%) were in-
sulin-dependent diabetics. Overall, 40% of the recip-
ients were not receiving corticosteroids, with most
patients reverting to steroids because of rejection.

Cholesterol levels were significantly lower in pred-
nisone-free recipients compared with those in pa-
tients who returned to steroids because of rejection
(Figure 1). An age- and disease-matched control
group of azathioprine-prednisone recipients had in-
termediate cholesterol levels. Hypertension was also
less frequent in recipients maintained off corticoste-
roids. Despite lower cholesterol values, weight gain
was similar in all three groups.

260

248

2361

224t

Cholesterol (mg/dl)
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200
Off Steroids

Aza + Steroids

On Steroids

Figure 1. Total serum cholesterol in living related renal
transplant recipients receiving cyclosporine and on or off
steroids. Total serum cholesterol levels in cyclosporine-
treated, living related renal transplant recipients on (N =
52) or off steroids (N = 64) and in a control group receiving
azathioprine (Aza) and prednisone (N = 40). Total choles-
terol is significantly higher in recipients receiving cyclo-
sporine and prednisone than in the other two groups (‘P <
0.01).
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TREATMENT

There are few studies that address the treatment
of hyperlipidemia in transplant recipients. Dietary
therapy has been successful in reducing lipids in
transplant patients, but long-term efficacy has not
been addressed (19,49). The role of pharmacologic
therapy is even less clear, especially in view of pos-
sible drug interactions with the immunosuppressive
medications. Severe rhabdomyolysis has occurred in
cardiac transplant recipients who have received con-
comitant lovastatin and cyclosporine (50,51). The
risk of rhabdomyolysis may be increased with the
concomitant use of gemfibrozil and lovastatin (52).

A recent double-blind, placebo-controlled trial in
renal transplant recipients demonstrated the effi-
cacy of lovastatin when used in a dose of 20 mg/day
(53). However, recipients receiving cyclosporine were
excluded. Cholesterol values decreased 21% after the
initiation of lovastatin with reductions of LDL cho-
lesterol of 28%. Experience with the use of lovastatin
at the University of Wisconsin has been favorable.
To reduce the incidence of rhabdomyolysis, we initi-
ate therapy at 10 mg/day and do not exceed 20 mg/
day total dose. Only one patient has experienced
significant side effects from lovastatin therapy, and
this was associated with an increase of the lovastatin
from 20 to 40 mg/day. Effective lowering of lipid
levels has occurred in all patients with an absence of
side effects. However, close monitoring of patients
receiving lovastatin and cyclosporine is required.

CONCLUSION

Transplant recipients often have multiple risk fac-
tors for the development of coronary artery disease.
In the cyclosporine era, death from cardiac disease is
the number one cause of mortality. The high inci-
dence of hyperlipidemia in transplant patients is a
potential risk factor that could be modified in an
attempt to lower this high risk of cardiac events. It
appears from the data that immunosuppressive ther-
apy with prednisone is one of the most significant
risk factors for the development of posttransplant
hyperlipidemia. The role of cyclosporine in the devel-
opment of hyperlipidemia is less clear. Patients
treated under steroid-withdrawal protocols after both
heart and kidney transplant show a significant de-
crease in lipid values when compared with those
treated with cyclosporine and prednisone.

The treatment of hyperlipidemia in transplant re-
cipients is unclear. Dietary therapy remains the cor-
nerstone of efforts to lower high total cholesterol and
triglyceride levels. The recent introduction of lovas-
tatin has been associated with a higher risk of rhab-
domyolysis when used in higher doses and in con-
junction with gemfibrozil. However, it has been
shown to be effective in reducing lipid levels in trans-
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plant recipients. Although efforts to reduce lipid val-
ues in transplant recipients is a worthy goal and may
decrease the incidence of cardiac events, there are
no published data that support this contention.

Clearly, efforts to decrease corticosteroid use after
transplantation would help lower lipid levels. New
investigational immunosuppressive agents, such as
RS-61443 (Syntex Research, Palo Alto, CA) or FK-
506 (Fujisawa, Deerfield, IL), may lessen the depend-
ence on corticosteroids after transplantation. Until
newer agents are available, dietary therapy combined
with low- or no corticosteroid doses and the cautious
use of 3-hydroxy-3-methylglutaryl-coenzyme A in-
hibitors, such as lovastatin, may lessen the effect of
hyperlipidemia on cardiovascular mortality after
transplantation.

REFERENCES

1.

10.

Bagdade J, Casaretto A, Albers J: Effects of
chronic uremia, hemodialysis, and renal trans-
plantaticn on plasma lipids and lipoproteins in
man. J Lab Clin Med 1976:87:37-48.

Ibels LS, Simons LA, King JO, Williams PF,
Neale FC, Stewart JH: Studies on the nature
and causes of hyperlipidaemia in uraemia, main-
tenance dialysis and renal transplantation. Q J
Med 1975;44:601-614.

Pennisi AJ, Heuser ET, Mickey MR, Lipsey A,
Malekzadeh MH, Fine RN: HyFerlipidemia in
pediatric hemodialysis and renal transplant pa-
tients. Am J Dis Child 1976;130:957-961.
Ibels LS, Stewart JH, Mahony JF, Neale FC,
Sheil AGR: Occlusive arterial disease in uraemic
and haemodialysis patients and renal transplant
recipients: A study of the incidence of arterial
disease and of the prevalence of risk factors
implicated in the pathogenesis of arteriosclero-
sis. Q J Med 1977:46:197-214.

. Ponticelli C, Barbi G, Cantaluppi A, Donati C,

Annoni G, Brancaccio D: Lipid abnormalities in
maintenance dialysis patients and renal trans-
plant recipients. Kidney Int 1978;13:S72-S78.
Nicholls AJ, C AM, Catto GRD, Edward
N, Engeset J: Lipid relationships in dialysis and
renal transplant patients. Q J Med 1981;50:
149-160.

The U.S. Renal Data System: Excerpts from
United States Renal Data System 1990 annual
report: VI. Survival and mortality. Am J Kidney
Dis 1990:16:44-52.

D’Alessandro AM, Lorentzen DF, Pirsch JD, et
al. Cadaveric renal transplantation in the cyclo-
sporine and OKT3 eras: An update of the Uni-
versity of Wisconsin-Madison experience. In:
Terasaki P, ed. Clinical Transplants 1989. Los
An&eles: UCLA Tissue Typing Laboratory; 1989:
239-251.

Pirsch JD, Voss BJ, Roecker EB, et al.: Predic-
tive factors for immunologic graft failure in ca-
daver renal transplant recipients. Transplant
Proc 1991;23;1282-1283.

Lipid Research Clinics Program: The Lipid Re-
search Clinics coronary primary prevention trial
results: I. Reduction in incidence of coronary
heart disease. JAMA 1984;251:351-364.

Journal of the American Society of Nephrology

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26. Jung

27.

Pirsch et al

Lipid Research Clinics Program: The Lipid Re-
search Clinics coronary primary prevention trial
results: II. The relationship of reduction in inci-
dence of coronary heart disease to cholesterol
lowering. JAMA 1984;251:365-374.
Frick MH, Elo O, Haapa K, et al.: Helsinki heart
study: Primary-prevention trial with gemfibrozil
in middle-aged men with dyslipidemia: Safety of
treatment, changes in risk factors, and inci-
dence of coronary heart disease. N Engl J Med
1987;317:1237-1245.
National Cholesterol Education Program: Re-
port of the expert panel on detection, evaluation
and treatment of high blood cholesterol in
adults. Bethesda, MD: National Institutes of
Health; publication no. 88-2925 1988:7-29.
Ghosh P, Evans DB, Tomlinson SA, Calne RY:
Plasma lipids following renal transplantation.
Transplantation 1973;15:521-523.
Casaretto A, Marchioro TL, Goldsmith R, Bag-
dade JD: Hyperlipidaemia after successful renal
transplantation. Lancet 1974;1:481-484.
Saldanha LF, Hurst KS, Amend WJC, et al.:
Hyperlipidemia after renal transplantation in
children. Am J Dis Child 1976;130:951-953.
Chatterjee SN, Chin HP, Azen SP, Blankenhorn
DH, Boothe S, Massry SG: Abnormal serum lipid
atterns in _?rlma?' renal allograft recipients.
urgery 1977;82:655-659.
Ibels LS, Alfrey AC, Weil R: Hyperlipidemia in
adult, pediatric and diabetic renal transplant
recipients. Am J Med 1978:;64:634-642.
Ponticelli C, Barbi GL, Cantaluppi A, et al.:
Lipid disorders in renal transplant recipients.
Nephron 1978;20:189-195.
Bagdade JD, Albers JJ: Plasma high-density
lipoprotein concentrations in chronic-hemodi-
alysis and renal-transplant patients. N Engl J
Med 1977;296:1436-1439.
Kasiske BL, Umen AJ: Persistent hyperlipide-
mia in renal transplant patients. Medicine 1987;
66:309-316.
Savdie E, Gibson JC, Stewart JH, Simons LA:
High-density liPoprotein in chronic renal failure
and after renal transplantation. Br Med J 1979;
1:928-930.
Kobayashi N, Okubo M, Marumo F, Uchida H,
Endo T, Nakamura H: De novo development of
hypercholesterolemia and elevated high-density
lipoprotein cholesterol: Apoprotein A-I ratio in
Eatients with chronic renal failure followin
idney transplantation. Nephron 1983:35:

237-240.

Lo RP, Soltys G, Man%el R, Kwiterovitch P,
Sn:ll;yrman AD: Type II hyperlipoproteinemia,
hyperapobetalipoproteinemia, and hyFeralpha-
lipoproteinemia following renal transplantation:
Prevalence and precipitating factors. Transplant
Proc 1987;19:2229-2232.

Raine AEG, Carter R, Mann JI, Morris PJ: Ad-
verse effect of cyclosporin on plasma cholesterol
in renal transplant recipients. Nephrol Dial
Transplant 1988;3:458-463.

K, Scheifler A, Blank W, Scholz D,
Schulze BD, Hansen C: Changed composition of
high-density lipoprotein subclasses HDL, and
HDL; after renal transplantation. Transplanta-
tion 1988:;46:407-409.

Chan MK, Varghese Z, Persaud JW, Fernando
ON, Moorhead JF: The role of multiple phar-

§241



HLA Outcome in Pediatric Renal Transplants

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

§242

maco-therapy in the pathogenesis of hwerlipi-
demia after renal transplantation. Clin Nephrol
1981;15:309-313.
Winters GL, Kendall TJ, Radio SJ, et al.: Post-
transplant obesity and hyperlipidemia: Major
redictors of severity of coronary arteriopathy in
ailed human heart allografts. J Heart Trans-
lant 1990;9:364-371.
eogh A, Simons L, Spratt P, et al.: Hyperlipi-
demia after heart transplantation. J Heart
Transplant 1988;7:171-175.
Vathsala A, Weinberg RB, SchoenbergL, et al.:
Lipid abnormalities in renal transplant recipi-
ents treated with c7yclosporine. Transplant Proc
1989;21:3670-3673.
Isoniemi H, Tikkanen M, Hayry P, et al.: Lipid
profiles with triple drug immunosuppressive
therapy and with double drug combinations after
renal transplantation and sfable graft function.
Transplant Proc 1991;23:1029-1031.
Rudas L, Pflugfelder PW, Mckenzie FN, Menkis
AH, Novick RJ, Kostuk WJ: Serial evaluation
of lipid profiles and risk factors for development
of hyperlipidemia after cardiac transplantation.
Am J Cardiol 1990;66:1135-1138.
Jackson JM, Lee HA: The role of propranolol
therapy and proteinuria in the etiology of post
renal transplantation hyperlipidemia. Clin Ne-
hrol 1982;18:95-100.
ittar AE, Ratcliffe PJ, Richardson AJ, et al.:
The prevalence of hyperlipidemia in renal trans-
plant recipients: Associations with immunosup-
pressive and antihypertensive therapy. Trans-
Elantation 1990:50:987-992.

s KPG, Russell GI, Parvin SD, Veitch PS,
Walls J: Alterations in lipid and carbohydrate
metabolism attributable to cyclosporin A in
;enal transplant recipients. Br Med J 1986;

92:16.
Ballantyne CM, Podet EJ, Patsch WP, et al.:
Effects of cyclosporine theragg on plasma lipo-

rotein levels. JAMA 1989;262:53-56.

ersluis DJ, Wenting GJ, Derkx FHM, Schale-
kamp MADH, Jeekel J, Weimar W: Who should
be converted from cyclosporine to conventional
immunosuppression in kidney transplantation,
and why. Transplantation 1987;44:387-389.
Cattran DC, Steiner G, Wilson DR, Fenton SSA:
Hyperlipidemia after renal transplantation: Nat-
ural history and pathophysiology. Ann Intern
Med 1979;91:554-559.
Mordasini R, Frey F, Flury W, Klose G, Greten
H: Selective deficiency of hepatic triglyceride li-
gase in uremic patients. N Engl J Med 1977;

97:1362-1366.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Crawford GA, Savdie E, Stewart JH: Heparin-
released plasma lipases in chronic renal failure
and after renal transplantation. Clin Sci 1979;
57:155-165.
Beaumont JE, Galla JH, Luke RG, Rees ED,
Siegel RR: Normal serum-lipids in renal-trans-
plant patients. Lancet 1975;1:599-601.
Curtis JJ, Galla JH, Woodford SY, Lucas BA,
Luke RG: Effect of alternate-day prednisone on
plasma liglds in renal transplant recipients. Kid-
ney Int 1982;22:42-47.
Gonwa TA, Atkins C, Velez RL, et al.: Metabolic
consequences of cyclosporine-to-azathioprine
conversion in renal transplantation. Clin Trans-

lant 1988;2:91-96.

enlund DG, Bristow MR, Crandall BG, et al.:
Hypercholesterolemia after heart transplanta-
tion: Amelioration by corticosteroid-free main-
tenance immunosuppression. J Heart Trans-

lant 1989;8:214-220.

aylor DO, Thompson JA, Hastillo A, et al.:
Hyperlipidemia after clinical heart transplanta-
tion. J Heart Transplant 1989;8:209-213.
Stratta RJ, Armbrust MJ, Oh CS, et al.: With-
drawal of steroid immunosuppression in renal
transplant recipients. Transplantation 1988;
45:323-328.
Hricik DE, Moritz C, Mayes JT, Schulak JA:
Association of the absence of steroid therapy
with increased cyclosporine blood levels in renal
transplant recipients. Transplantation 1990;
49:221-223.
Pirsch JD, Armbrust MJ, Knechtle SJ, et al.:
Effect of steroid withdrawal on hypertension
and cholesterol levels in living related recipients.
Transplant Proc 1991;23:1363-1364.
Moore RA, Callahan MF, Cody M, et al.: The
effect of the American Heart Association step
one diet on hyperlipidemia following renal trans-
Klantation. ransplantation 1990;49:60-62.

orman DJ, Illingworth DR, Munson J, Hos-
enpud J: Myolysis and acute renal failure in a
heart-transplant recipient receiving lovastatin
Letteg. N Engl J Med 1988;318:46-47.

t C, Alvizatos PA, Grundy SM, Jones PH,
Farmer JA: Rhabdomyolysis in patients receiv-
ing lovastatin after cardiac transplantation [Let-
teri. N Engl J Med 1988;318:47-48.

To| JA: Rhabdomyolysis in patients receiv-
ing lovastatin after cardiac transplantation [Let-
ter]. N Engl J Med 1988;318:48.

Kasiske BL, Tortorice KL, Heim-Duthoy KL,
Goryance JM, Rao KV: Lovastatin treatment of
hypercholesterolemia in renal transplant recip-
ients. Transplantation 1990;49:95-100.

Volume 2 * Supplement 3 « 1992





