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ABSTRACT

Chronic kidney disease is a major risk factor for
the incidence and severity of coronary artery disease.
Patients with CKD present accelerated atherosclerosis
and are prone to serious heart disease, including
heart failure, before they ever reach dialysis. They
have a worse cardiovascular (CV) prognosis then
other patients after acute myocardial infarction (AMI),
and after revascularisation.

The main aim of this review article is the presen-
tation and discussion of the best available evidence
on the use of statins in patients with hyperlipidaemia
and CKD not on dialysis. This paper is not based on
a systematic review of the best clinical evidence on
the subject of statins and CKD. It is a scientific review
based on recent studies (randomised controlled tri-
als, systematic reviews and observational studies)
on risk modulation with lipid-lowering drugs in CKD.
The evidence on which this paper is based was
identified by searching the best available secondary
sources as well as primary databases if needed.

There are a series of statements that can be made
on the effects of statins in patients with CKD not on
dialysis. Firstly, the combination ezetimibe/simvas-
tatin reduces AMI, non-haemorrhagic stroke and
revascularisation in these patients, and a physician
needs to treat less than 5o patients over four years
to avoid a CV event. Secondly, the combination
ezetimibe/simvastatin reduces LDL levels more than

simvastatin alone. Thirdly, treatment with atorvastatin
plus ACE inhibitors or ARBs may reduce proteinuria
and the rate of progression of kidney disease, pro-
teinuria and hypercholesterolaemia. Fourthly, pravas-
tatin was associated with slower renal function
decline than placebo in patients with moderate
reduced GFR and proteinuria. Fifthly, simvastatin has
similar effects on total cholesterol, LDL and triglyc-
eride in CKD patients as it has in patients with normal
kidney function. Sixthly, statin use is associated with
reduction in albuminuria or proteinuria. Seventhly,
statin therapy with rosuvastatin reduced first cardio-
vascular events and all-cause mortality among men
and women with low LDL, elevated CRP and moder-
ate CKD. Finally, pravastatin may not be superior to
usual care in preventing end-stage renal disease and
addition of atorvastatin to angiotensin-converting
enzyme inhibitor or angiotensin receptor blocker may
slow progression of renal disease.
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INTRODUCTION

Chronic kidney disease (CKD), also called chronic renal
disease, is a major risk factor for the incidence and
severity of coronary artery disease (CAD)*. Cardiovascular
(coronary) disease is the most frequent cause of death
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among CKD patients and less than 2% of CKD patients
eventually require renal replacement therapy?.

Patients with CKD present accelerated atheroscle-
rosis and are prone to serious heart disease (includ-
ing heart failure) before they ever reach dialysis.
They have a worse cardiovascular (CV) prognosis
then other patients after acute myocardial infarction
(AMI)3, and after revascularisation4.

Observational studies have shown that lowered
glomerular filtration rate (GFR) and proteinuria are
independent and major risk factors for CV disease>.
In a recently published collaborative meta-analysis®,
standardised data for all-cause and cardiovascular
mortality were pooled to estimate hazard ratios (HRs)
for all-cause and cardiovascular mortality associated
with estimated glomerular filtration rate (eGFR) and
albuminuria, adjusted for potential confounders.

The sample included 105,872 participants (730,577
person-years) from 14 studies with urine albumin-
to-creatinine ratio (ACR) measurements showing that
the risk of mortality was increased at lower eGFRs.
That is, HRs were 1.18 (95% Cl 1.05-1.32) for eGFR=60
mlL/min/1.73 m?, 1.57 (1.39-1.78) for 45 mL/min/1.73
m2, and 3.14 (2.39-4.13) for 15 mL/min/1.73 m2.

The sample also included 1,128,310 participants
(4,732,110 person-years) from seven studies with
urine protein dipstick measurements. The estimated
glomerular filtration rate and ACR were associated
also with risk of cardiovascular mortality, and in
studies with dipstick measurements, proteinuria was
an independent prognostic factor.

Treatment of CV risk factors in CKD patients — i.e.
control of arterial hypertension, smoking cessation,
weight loss and control of hyperglycaemia in diabet-
ics and modulation of serum cholesterol - is of
paramount prognostic importance, since they tend
to significantly lower mortality (inconsistently) and
morbidity in patients with renal failure?.

Prognosis of CKD patients with cardiac disease is
poor. A recent retrospective analysis of 259 patients
with CKD found that most of them had several cardiac
risk factors8: hypertension in 87%, diabetes in 35%,
cardiovascular disease in 40% and peripheral vascular
disease in 14%. Forty-seven per cent of these patients
were hospitalised after a median follow-up of 11.4
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months. Cardiovascular disease (excluding congestive
heart failure) or hypertension were the primary diagno-
ses in approximately 25% of these hospitalisations.

Until recently there was scanty evidence of the ben-
efit of lipid-lowering therapy in patients with CKD, since
CKD is generally an exclusion criterion for the trials
modulating CV risk factors9. The only three published
clinical trials in patients on dialysis (or post-kidney
transplantation) using statins — atorvastatin*®, rosuvas-
tatin'* and fluvastatin?? — did not show a significant
reduction in primary CV outcome, casting doubts on
the benefit of this secondary preventive measure (since
CKD is considered a CAD equivalent).

The same absence of benefit on mortality was seen
on a recent meta-analysis” which showed however that
statin therapy significantly reduced lipid concentrations
in patients with chronic kidney disease (all stages of
disease). The results were total cholesterol (42 studies,
6,390 patients; WMD -42.28 mg/dl (1.10 mmol/l), 95%
Cl —-47.25 to —=37.32), and low density lipoprotein cho-
lesterol (39 studies, 6,216 patients; —43.12 mg/dl (1.12
mmol/l), 95% Cl -47.85 to -38.40) — and CV end points
— proteinuria (g/24 hours) (6 trials, 311 patients; 95%
Cl -0.73 g/24 hour -0.95 to -0.52) — but no benefit
on all-cause mortality (44 studies, 23,665patients; 0.92,
95% Cl 0.82 to 1.03). In this study no role of statins
in primary prevention was established.

So the question seems to be: what is the real
benefit of lipid-lowering therapy with statins in
patients with CKD not on dialysis?

In this paper we briefly review the most recent
scientific evidence on the use of statins in patients
with chronic kidney disease not in dialysis, and the
effect of therapy on clinical outcomes.

METHODOLOGY

e The main aim of this paper is the presentation
and discussion of the best available evidence on
the use of statins in patients with hyperlipidaemia
and CKD not on dialysis. No specific subgroups
were selected.

e This paper is not based on a systematic review
of the best clinical evidence on the subject of
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statins and CKD. It is a scientific review based on
recent studies (randomised controlled trials, sys-
tematic reviews and observational studies) on risk
modulation with lipid-lowering drugs in CKD.

e The evidence on which this paper is based was
identified by searching the following secondary
sources: Clinical Evidence, Essential Evidence Plus,
Evidence Based Medicine, ACP Journal Club, UpTo-
Date, Cochrane Library, DynaMed, NICE, Evidence
Based Practice, Guideline International Network,
National Guideline Clearinghouse, Essential Evi-
dence Plus, ACP's PIER and Scottish Intercollegiate
Guidelines Network.

e |f the dates of the aforementioned sources were sig-
nificantly outdated, Medline was searched also from
the latest date to the present (December 2011).

LIPID ABNORMALITIES IN PATIENTS
WITH CKD

The most common lipid abnormality in CKD patients
is hypertriglyceridaemia, due to defective removal
from the circulation and associated secondary hyper-
parathyroidism. Table | shows the alterations in lipid
profiles in CKD®3. In CKD patients total cholesterol
concentration can be high (20-30% of patients), nor-
mal or low. HDL is normally low?*4, and plasma levels
of lipoprotein(a) are usually elevated?s.

Table |
Changes in lipids in CKD

| Generally increased levels |
ITriglycerides

I Lipoprotein(a)
IApoprotein B
IVLDL cholesterol
I IDL cholesterol

Generally Decreased Levels
Total cholesterol
LDL cholesterol
HDL cholesterol
Apoprotein A1

In a recent paper', researchers examined whether
malnutrition or inflammation (M-) would modify the rela-
tionship between cholesterol levels and CVD events in
African-Americans with hypertensive CKD and a GFR
between 20 and 65 ml/min per 1.73 m2. 9go participants
were stratified by the presence or absence of M-I (defined
as body mass index<23 kg/m? or C-reactive protein1o
mg/L at baseline). The primary composite outcome

included cardiovascular death or first hospitalisation for
coronary artery disease, stroke, or congestive heart failure,
occurring during a median follow-up of 77 months.

In adjusted analyses, the CVD composite outcome
exhibited a significantly stronger relationship with total
cholesterol for participants without M-I than for par-
ticipants with M-I at baseline (P<0.02). In the non-M-|
group, the cholesterol-adjusted hazard ratio (HR) for
CVD increased progressively across cholesterol levels:
HR = 1.19 [95% Cl; 0.77, 1.84] and 2.18 [1.43, 3.33] in
participants with cholesterol 200 to 239 and2240 mg/
dl, respectively. In the M-I group, the corresponding
HRs did not vary significantly by cholesterol level. The
authors concluded that the presence of M-I modifies
the risk relationship between cholesterol level and
CVD in African-Americans with hypertensive CKD.

Statins (3-Hydroxyl-3-methylglutaryl CoA reductase
inhibitors) and other lipid-lowering drugs have been
clearly demonstrated to diminish the morbidity and
mortality of CV disease in the general population.
Hence, there is hope that the use of these drugs
may likewise help patients with CKD.

Also, it has been theorised that dyslipidaemia
may contribute to the progression of CKD, so that
lipid-lowering drugs may prove to slow CKD progres-
sion. The current medical literature provides insuf-
ficient data to guide the use of lipid-lowering drugs
in the CKD population, in large part because CKD
has been an exclusion criterion for most of the RCTs
that have addressed this issue.

We selected clinical evidence on the effect of

statins in patients with CKD and their benefit on a
number of clinical outcomes.

TREATMENT OF CKD PATIENTS
WITH STATINS

The effects of statin therapy on CKD patients were
analysed in the ten studies below.

M 1. Bianchi S et al. trial, 20037

In a prospective, controlled, open-label randomised
trial, 56 patients with nondiabetic kidney disease
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who were treated for one year with ACE inhibitors
or ARB and other antihypertensives were randomised
to atorvastatin (atorvastatin group) vs. no additional
treatment (control group)?’. After twelve months,
urine protein excretion decreased in the atorvastatin
group (from 2.2 to 1.2 g/24 hours, P <0.01) and the
control group showed no significant changes (from
2 to 1.8 g/24 hours, P=NS). Creatinine clearance did
not decrease significantly in the experimental group
(from 51 to 48.8 mL/minute) but decreased in the
control (from 50 to 44.2 mL/minute). These results
suggests that treatment with atorvastatin plus ACE
inhibitors or ARBs may reduce proteinuria and the
decline in renal function in patients with CKD, pro-
teinuria, and hypercholesterolaemia, and the benefits
appear to occur in addition to those of treatment
with ACE inhibitor and ARBs alone.

M 2. Post-hoc analysis of the CARE trial, 200318

Another published study® was a posthoc subgroup
analysis of a randomised double-blind placebo con-
trolled trial — the CARE trial?7 — to determine whether
pravastatin reduced rates of loss of renal function
in people with moderate CKD. In 690 patients (20.4%
from 3,384 randomised patients) with eGFR <60 mL/
minute/1.73 m2 (MDRD-GFR), no significant differ-
ences in rate of decline in eGFR comparing pravastatin
vs. placebo was found (0.1 ml/min per 1.73 m?/yr
slower; 95% Cl -0.2 to 0.4; P = 0.49). Sub-subgroup
analyses found that pravastatin was associated with
slower renal function decline than placebo in patients
with eGFR <50 mL/minute/1.73 m? (difference 0.6 mL/
minute/1.73 m?/year), eGFR <40 ml/minute/1.73 m?
(difference 2.5 mL/minute/1.73 m?/year) and protei-
nuria (P=0.006). This result was not verified in
another subgroup analysis of the ALLHAT trial28.

M 3. PREVEND-IT trial, 20049

The Prevention of Renal and Vascular End-Stage
Disease Intervention Trial (PREVEND IT)?*9, performed
at a single Dutch centre, was a double-blind, ran-
domised, placebo-controlled trial designed to assess
whether lowering urinary albumin excretion would
reduce cardiovascular events in low risk CKD (microal-
buminuric subjects). The trial had a 2 x 2 factorial
design involving fosinopril or placebo and pravastatin
40 mg or placebo. Patients (=864, from a previous
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cohort) were 28 to 75 years of age (51t12 years;
65% of subjects male; 3.4% had a previous cardio-
vascular event) and were found to have microalbu-
minuria (15 to 300 mg/24 hours) on screening.
Patients were excluded when the creatinine clearance
was 60% higher than the normal age-adjusted value.
The mean follow-up was 46 months, and the primary
end point was cardiovascular mortality and hospi-
talisation for cardiovascular morbidity. Patients were
randomised to fosinopril 20 mg or matching placebo
and to pravastatin 40 mg or matching placebo. Mean
cholesterol level was 5.8+1.0 mmol/L, mean systolic/
diastolic blood pressure 130+18/76+10 mm Hg, and
median urinary albumin excretion 22.8 (15.8 to 41.3)
mg/24 hours.

Although fosinopril produced a significant (26%,
P<0.001) reduction in albuminuria in 45 subjects
(5.2%) and was associated with a trend of decreas-
ing cardiovascular events (HR 0.60; 95% Cl 0.33 to
1.10; P¢0.098), treatment with pravastatin did not
result in a significant reduction in urinary albumin
excretion or a reduction in cardiovascular events (HR
0.87; 95% Cl 0.49 to 1.57; P<0.649). The authors
concluded that in this study, treatment with pravas-
tatin did not result in a significant reduction in urinary
albumin excretion or cardiovascular events.

M 4. UK-HARP-I trial, 20052°

Two studies were designed to establish the bio-
chemical efficacy and to gain more information on
the safety of cholesterol-lowering drugs in patients
with CKD.

In the first UK Heart and Renal Protection study
(UK-HARP-1)2°, 448 patients with CKD were randomly
assigned in a 2 x 2 factorial design to the adminis-
tration of 20 mg of simvastatin daily versus matching
placebo, and 100 mg of modified-release aspirin daily
versus matching placebo. At the start, 242 patients
were predialysis (creatinine level > 1.7 mg/dL), 73
were receiving maintenance dialysis, and 133 had a
functioning transplant. Among those with predialysis,
renal failure or a functioning transplant at baseline,
aspirin did not increase the number of patients who
progressed to dialysis therapy (4% versus 3%
patients; P=NS) or experienced a greater than 20%
increase in creatinine level (34% versus 30%;
P=NS).
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After a follow-up of 12 months, allocation to 20
mg of simvastatin daily reduced non-fasting total
cholesterol levels by 18% (simvastatin, 163 mg/dL
versus placebo, 196 mg/dL, P<0.0001), LDL levels by
24% (89 mg/dL versus 114 mg/dL; P<o.0001), and
triglyceride levels by 13% (166 mg/dL versus 186 mg/
dL; P<o.01). There was no significant effect on high-
density lipoprotein cholesterol levels (2% increase;
P=NS). The simvastatin group did not have a sig-
nificantly increased risk for abnormal liver transami-
nases, elevated creatinine kinase, or clinical myopa-
thy. The authors conclude that simvastatin 20 mg/d
produced a sustained reduction of approximately
25% in LDL levels, with no evidence of toxicity, and
aspirin, 100 mg/d, did not substantially increase the
risk for a major bleeding episode.

M 5. UK-HARP-II trial, 20062!

The second UK Heart and Renal Protection study
(UK-HARP-1I)2* was designed to assess the tolerabil-
ity, safety and biochemical efficacy of ezetimibe (10
mg/d) in combination with simvastatin (20 mg/d). A
sample of 203 patients (152 predialysis patients with
creatinine levels »1.7 mg/dL, 18 patients on peritoneal
dialysis therapy and 33 patients on haemodialysis
therapy) were randomly assigned to the administra-
tion of simvastatin, 20 mg/d plus ezetimibe, 10 mg/d;
or simvastatin, 20 mg daily plus placebo ezetimibe
daily.

Six months later, patients taking simvastatin alone
observed a 31-mg/dL decrease in nonfasting LDL
levels compared with baseline. Use of simvastatin
plus ezetimibe produced an additional 18-mg/dL
decrease in LDL levels (an incremental 21% reduc-
tion; P <0.0001). No statistically significant effects of
the addition of ezetimibe to simvastatin on triglyc-
eride or HDL levels were observed. Ezetimibe was
not associated with liver toxicity and did not impair
absorption of fat-soluble vitamins. There were no
serious adverse events caused by study treatment.

M 6. Sandhu S et al. systematic review, 200622

In 2006 an important systematic review and meta-
analysis was published??, including 27 randomised
trials of statins (21 with data for eGFR and 20 for
proteinuria or albuminuria) which reported kidney

function or proteinuria in 39,704 patients, to assess
the effect of statins on change in kidney function
and urinary protein excretion. Medline, EMBASE, the
Cochrane Central Register of Controlled Trials, confer-
ence proceedings, and authors’ personal files were
searched. The results showed that the use of statins
in 21 trials was associated with small reductions in
rate of decline of eGFR (WMD 1.22 mL/minute per
year; 95% Cl 0.44 to 2.00), and that this effect was
significant in a subgroup of trials including patients
with cardiovascular disease (difference 0.93 mL/min-
ute per year; 95% Cl 0.10 to 1.76) but not significant
in subgroups with diabetic or hypertensive kidney
disease or glomerulonephritis.

In meta-analysis of 20 trials the standardised mean
difference for the reduction in albuminuria or pro-
teinuria as a result of statin therapy was significant
(0.58 units of SD greater in statin recipients; 95%
Cl 0.17 to 0.98). The authors conclude that statin
therapy seemed to reduce proteinuria modestly and
resulted in a small reduction in the rate of kidney
function loss, especially in populations with cardio-
vascular disease.

M ;. Douglas K et al. systematic review, 200623

In the same year as the previous one another
systematic review was published?3, including 15 ran-
domised placebo-controlled trials with an average
duration of 24 weeks with a total of 1,384 patients
(11 trials reported albuminuria and 4 trials reported
proteinuria). This meta-analysis had some statistical
heterogeneity. This was evident only in the group
with excretion greater than 300 mg/d (excretion <30
mg/d, 1?=23% P=0.27; excretion 30 to 299 mg/d,
[2=0% P=0.64; excretion =300 mg/d, 1?°=63% P =
0.020). Statin use was associated with reduction in
albuminuria or proteinuria in 13 of 15 trials.

The reduction in excretion demonstrated in trials
with greater baseline albuminuria or proteinuria was
as follows. No reduction (estimated +2%, 95% Cl
-32% to +35%) for 3 trials with baseline excretion <
30 mg/day; 48% reduction (95% Cl -71% to -25%)
for 6 trials with excretion 30-300 mg/day and 47%
reduction (95% Cl -67% to -26%) for 6 trials with
excretion » 300 mg/day. The authors concluded that
statins may have a beneficial effect on pathological
albuminuria.
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M 8. Post-hoc analysis of the JUPITER trial24

The JUPITER trial?9, a study into 17,802 men and
women with LDL«130 mg/dl but elevated C-reactive
protein (CRP) (22 mg/l) during a median follow-up
of 1.9 years (maximum 5 years), demonstrated a
44% reduction in major vascular events and a 20%
reduction in all-cause mortality for those allocated
to rosuvastatin 20 mg daily as compared with pla-
cebo. A secondary analysis of this trial?4 evaluated
the efficacy of statin therapy in primary prevention
among 3,267 individuals with moderate CKD (defined
as an eGFR <60 ml/min/1.73 m?), comparing cardio-
vascular and mortality outcomes with patients with
baseline eGFR=60 ml/min/1.73 m? (n=14,528).

Results showed that when compared with partici-
pants with higher eGFR, those with moderate CKD
had higher vascular event rates (HR: 1.54, 95% Cl
1.23 to 1.92, P=0.0002) and that rosuvastatin was
associated with a 45% reduction in risk of a com-
posite outcome of myocardial infarction, stroke,
hospital stay for unstable angina, arterial revascu-
larization, or confirmed cardiovascular death (HR:
0.55, 95% Cl 0.38 to 0.82, P=0.002) and a 44%
reduction in all-cause mortality (HR: 0.56, 95% Cl
0.37 to 0.85, P=0.005). Patients had median reduc-
tions of LDL and CRP, as well as side effects, similar
to the ones with CKD, with a marginal improvement
in median eGFR at 12 months (Table II).

The authors concluded that statin therapy with
rosuvastatin reduced first cardiovascular events and
all-cause mortality among men and women with LDL
<130 mg/dl, elevated CRP, and moderate CKD.

B 9. Navaneethan SD et al. Cochrane SR 200925
A Cochrane systematic review was published in

200925 that included 26 randomised placebo-con-
trolled trials evaluating statins in 25,017 adults with

Table I

CKD not requiring dialysis. The studies had method-
ological limitations: unclear or inadequate conceal-
ment of allocation in 21 trials; only double masking
— patients and investigators — in eight trials; triple
masking (patients, investigators and outcome asses-
sors) only in one trial and no use of intention-to-treat
analysis in 21 trials.

The results showed that when comparing statins
with placebo all-cause mortality was reduced: 7.6%
vs. 9.4% (21 trials with 18,762 patients — p <0.0001,
NNT=56), with these results primarily from a single
large trial with 16,824 patients; cardiovascular mor-
tality was reduced from 4.5% to 5.7% (20 trials with
18,746 patients — p =0.00034, NNT=84), with results
primarily from the same single large trial with 16,824
patients and nonfatal cardiovascular events were
reduced — 14.5% vs. 18.5% — in analysis of 5 trials
with 19,363 patients (p < 0.00001, NNT 25).

In this review statins were associated with
decreased total cholesterol in analysis of 18 trials
with 1,677 patients (WMD=-41.5 mg/dL, 95% Cl -50
to -34 mg/dL); decreased low-density lipoprotein
(LDL) cholesterol in analysis of 16 trials with 1,605
patients (WMD=-42.4 mg/dL, 95% Cl -50.7 to -34.1
mg/dL, P<0.00001); decreased 24-hour urinary pro-
tein excretion in analysis of 6 trials with 311 patients
(WMD=-0.73 g/24 hours, 95% Cl -0.95 to -0.52
g/24 hours, P<0.00001). No significant differences
in creatinine clearance were detected in 11 trials
with 548 patients. Also, no significant differences
in incidence of rhabdomyolysis, elevated liver
enzymes or withdrawal rates due to adverse events
were found.

B 10. SHARP trial26

The largest clinical trial published to date directly
modulating lipids in CKD was the SHARP (Study of
Heart and Renal Protection) trial, performed in 380

Outcomes among those allocated to rosuvastatin or placebo (eGFR«60 ml/min/1.73m2)

| Rosuvastatin group Placebo group HR (95% CI) Value

| n rate n rate 95% P
Primary end point 40 1.08 71 1.95 0.55 (0.38-0.82) 0.002
All-cause mortality 34 0.85 61 1.53 0.56 (0.37-0.85) 0.04
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hospitals in eighteen countries2®. The clinical ques-
tion was the efficacy and safety of simvastatin plus
ezetimibe in patients with chronic kidney disease
(32.6% on dialysis). It was a randomised placebo-
controlled trial with concealed allocation, triple blind-
ing (patients, clinicians, and outcome adjudicators),
with a follow-up 24 years (median 4.9 years for
survivors). The sample included 9,270 patients with
a mean age of 62 years (63% men) who had CKD,
defined as a previous serum or plasma creatinine
level 21.7 mg/dL in men or 1.5 mg/dL in women and
no previous acute myocardial infarction or coronary
revascularisation. Patients with low compliance with
placebo during the six-week run-in period were
excluded. Patients were randomly allocated to sim-
vastatin, 20 mg/day, plus ezetimibe, 10 mg/day
(n=4,650), or placebo (n=4,620). 886 of 1,054
patients who were initially randomly assigned to
simvastatin alone were re-randomised after one year
to simvastatin plus ezetimibe or placebo, and are
included in the samples above.

The outcomes were: 1) first major atherosclerotic
event (nonfatal AMI or coronary death, non-haemor-
rhagic stroke, or arterial revascularisation excluding
dialysis access procedures); 2) major vascular event
(nonfatal AMI or any cardiac death, any stroke, or
arterial revascularisation excluding dialysis access pro-
cedures), and 3) end stage renal disease (ESRD).

Final follow-up was 98% (intention-to-treat analy-
sis). The table shows that simvastatin + ezetimibe
reduced risk of major atherosclerotic events and
major vascular events more than placebo. In patients
who were not receiving dialysis at the start of the
trial (n=6,247), groups did not differ for ESRD.

Comparing ezetimibe/simvastatin combination vs.
placebo, nonfatal myocardial infarction was 2.9% ver-
sus 3.4% (not significant), coronary heart disease

Table IlI
Lipid modulation in CKD

mortality was observed in 2% vs. 1.9% (not significant),
non-haemorrhagic stroke in 2.8% vs. 3.8% (p = 0.01,
NNT 100) and revascularisation in 6.1% vs. 7.6% (p
= 0.0036, NNT 67). The conclusions of this study were
that the combination simvastatin plus ezetimibe
reduced risk for major atherosclerotic events in patients
with CKD.

CONCLUSIONS

The best published studies show that CKD is a
powerful risk factor for cardiovascular disease, with
event rates which remained 25% higher than those
who had normal kidney function. Our paper con-
firms the benefit of statins in patients with moder-
ate CKD.

In short, there are a series of statements that can
be made concerning the effects of statins in patients
with CKD not on dialysis:

e The combination ezetimibe/simvastatin reduces
AMI, non-haemorrhagic stroke and revascularisa-
tion in these patients, and less than 5o patients
need to be treated over four years to avoid a CV
event.

e The combination ezetimibe/simvastatin reduces
LDL levels more than simvastatin alone.

e Treatment with atorvastatin plus ACE inhibitors or
ARBs may reduce proteinuria and the rate of pro-
gression of kidney disease, proteinuria and hyper-
cholesterolaemia.

e Pravastatin was associated with slower renal func-
tion decline that placebo in patients with moder-
ate reduced GFR and proteinuria.

| | Placebo group |  Simvastatin + ezetimibe group | RRR | ARR NNT
IMajor CV (AMI + stroke + CV mortality + revascularisation)* | 13% 11% 16 | 2,1 48
Major vascular event (nonfatal AMI or any cardiac death,
. . 18% 15% 17 3 33
any stroke, or arterial revascularisation)
| ESRD | 35% 34% - 1 - -

*calculated from paper. RRR=relative risk reduction; ARR=absolute risk reduction; NNT= number needed to treat.
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e Simvastatin has similar effects on total choles-
terol, LDL and triglyceride in CKD patients than in
patients with normal kidney function.

e Statin use is associated with reduction in albu-
minuria or proteinuria.

e Statin therapy with rosuvastatin reduced first car-
diovascular events and all-cause mortality among
men and women with low LDL, elevated CRP and
moderate CKD.

e Pravastatin may not be superior to usual care in
preventing end-stage renal disease.

e Addition of atorvastatin to angiotensin-converting
enzyme inhibitor or angiotensin receptor blocker
may slow progression of renal disease.
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