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ABSTRACT

Cardiovascular disease is the leading cause of mortality in
patients with chronic kidney disease (CKD) and
dyslipidaemia is an important contributor. The use of statins
in this subgroup of patients appears to be beneficial in
lowering the cardiovascular (CV) risk from the body of
evidence available, although there are some important
considerations that need to be taken into account. These
include the dose and choice of statin, depending on the stage
of the CKD and risk profile of the patient. This review looks
at some of the important studies that support the clinical
use of statins in patients with CKD and summarises some of
the key points that the practising clinician should consider.
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INTRODUCTION

Patients with chronic kidney disease (CKD) suffer from an
increased prevalence of cardiovascular (CV) risk factors,
including dyslipidaemia, diabetes and hypertension. Hence, it
is not surprising that CV disease is a leading cause of death in
patients with CKD and CKD is considered a major
independent CV risk factor.”” CKD is defined as renal
impairment > 3 months duration that results in an estimated
glomerular filtration rate (¢GFR) < 60ml/min/1.73m?* CKD is
classified into five stages based on the eGFR, Table 1.

The relation between CKD and dyslipidaemia is complicated
and not currently fully understood. CKD is associated with
dyslipidaemia, in particular elevated triglycerides and reduced
HDL-cholesterol levels; levels of LDL-cholesterol are generally
not clevated. As CKD progresses the degree of dyslipidaemia
often worsens. However the pattern of cardiovascular
pathology secen in patients with CKD may be different
compared with patients without CKD, with some cohort
studies of patients on dialysis showing worse outcomes in those
with low LDL-cholesterol levels. CKD leads to a
down-regulation of lipoprotein lipase and the LDL-receptor.
Increased triglycerides in CKD are due to delayed catabolism
of triglyceride-rich lipoproteins, rather than changes in rate of
production. It is still unclear however whether dyslipidaecmia
itself causes kidney disease progression or whether kidney
impairment and proteinuria are responsible for both renal
disease progression and dyslipidaemia. Limited evidence from
experimental models suggests that dyslipidaemia probably
increases the likelihood of CKD in the early stages — the
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Table 1. Stages of CKD

CKD stage GFR (ml/min/1.73 m?2)

CKD 1 >90 (with renal damage or injury)

CKD 2 (mild) 60-89
CKD 3 (moderate) |30-59
CKD 4 (severe) 15-29

CKD 5 (end-stage) |<15, dialysis, or transplant

mechanisms may include accelerated intra-renal atherogenesis,
cellular impairment in the microvasculature and detrimental
effects of lipid deposits on the glomeruli. Therefore,
pharmacological agents that can lower the lipid level in patients
with CKD are likely to be beneficial.

Statins (inhibitors of 3-hydroxy-3-methylglutaryl coenzyme A,
HMG-CoA, reductase) are the most commonly used
lipid-lowering medications and have been shown to reduce CV
events and/or mortality in most populations of patients
studied, including primary and secondary prevention patients
and diabetic patents, from numerous major randomised
international studies.*® The focus of this article will be on the
use of statins in pre-end-stage renal CKD subjects, as this is the
group of CKD patients most commonly seen in primary care.

Does the Use of Statins Lower CV Events in Patients with
CKD?

Increasing evidence, particularly from meta-analyses, suggest
an important role of statins in CV protection in patients with
pre-end-stage  CKD and post-renal transplant subjects,
although at present there is no evidence of benefit in CV
outcomes in using statin therapy in dialysis patients.” In the
SHARP (Study of Heart and Renal Protection) trial, the use of
simvastatin plus ezetimibe versus placebo reduced major
atherosclerotic events (coronary death, myocardial infarction,
non-haemorrhagic stroke, or any revascularisation) only in the
group of patients not on dialysis (risk reduction of 20.2%). In
dialysis patients the difference did not reach statistical
significance.'” This observation is consistent with the result of
the Prospective Pravastatin Pooling Project that included three
large trials involving pravastatin.'' Pravastatin significantly
reduced the incidence of myocardial infarction, coronary
death, and coronary revascularisation by 23 percent, only in
patients with moderate renal insufficiency.
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The Heart Protection Study (HPS) which assessed >20,000
subjects at high CV risk, included a subgroup of 1329 subjects
with impaired kidney function. In this subgroup, patients that
received simvastatin  had a 28-percent proportional risk
reduction and an 11-percent absolute risk reduction of a major
CV event compared to those randomised to placebo; similar to
the effect on the overall cohort.* In another meta-analysis of 38
studies with 37,000 participants with CKD (not on dialysis)
there was a consistent reduction in major CV events, all-cause
mortality, cardiovascular death and myocardial infarction in
patients who received a statin compared with placebo.
Similarly, a meta-analysis of 31 randomised controlled trials
looking at statin therapy in patients with varying stages of
CKD that included at least one CV event (48,429 patients
with CKD, including 6690 major cardiovascular events and
6653 deaths) demonstrated that statin therapy produced a
23-percent relative risk (RR) reduction for major CV events,
18-percent RR reduction for coronary events and 9-percent
reduction in CV or all-cause deaths, but had no significant
effect on stroke.” Adverse events, including hepatic or muscular
disorders, were not significantly increased by statins and
subgroup analysis revealed that the relative effects of statin
therapy in CKD were significantly reduced in those with
advanced CKD, although absolute risk reductions were
comparable.

Safety of Statins in Patients with CKD

Data on the safety of using statins in patients with CKD has
been mixed, with some studies suggesting benefit on renal
function, whilst others suggest there may be some detrimental
effects. In a recent observational study using administrative
databases containing information on >2 million patients, the
use of high-potency statins was found to be associated with
acute kidney injury, especially within the first 120 days of
statin  use.”” However, in a subsequent analysis of 24
placebo-controlled statin studies and two high- versus low-dose

Table 2. Statin dosing in patients with CKD

statin studies, no evidence of renal injury from statin use was
found. These discrepancies may be related to the type of
analysis used and the quality of data that can be obtained on
adverse effects of statins in randomised controlled trials (which
may not be powered to look at renal injury). Statins appear to
have a nephron-protective role in the prevention of
contrast-induced acute kidney injury (CI-AKI). In a
randomised study of 2,998 patients with type 2 diabetes and
concomitant CKD who were undergoing coronary/peripheral
arterial  angiography with or without percutaneous
intervention, patients that received rosuvastatin 10mg over five
days (two days before, and three days after procedure) had a
significantly lower incidence of CI-AKI than controls.”
Similarly, a meta-analysis of 15 trials examining the effect of
statin pre-treatment before coronary angiography found a
significant reduction in CI-AKI in those treated with
high-dose statin compared to controls treated with either
placebo or low-dose statin.!® Thus, the balance of current
evidence suggests that statins do not cause any major harm in
patients with CKD and

contra-indicated, although

restrictions in CKD (Table 2).

their use is therefore not

some statins require dose

High Intensity Statins in Patients with CKD

Most of the studies and meta-analyses conducted to date
showing a beneficial effect of statins in patients with CKD have
used standard doses of statins. Whether high-intensity statins
give greater benefit in patients with CKD is less clear. In a
meta-analysis of ten randomised controlled trials involving
over 40,000 participants, investigators found that intensive
statin therapy (i.e. use of a higher statin dose compared with a
clinically common dose) reduced the risk of non-fatal CV
events (stroke and non-fatal myocardial infarction) and had a
possible role in reducing mortality, although this was not
conclusive.” In another meta-analysis of six randomised
controlled trials (RCTs) involving 10,933 patients with CKD,

Statin Usual dose Clearance Dose range for Dose range for
range (mg/d) route CKD stages 1-3 CKD stages 4-5
Atorvastatin ~ |10-80 Liver 10-80 10-80
Fluvastatin 20-80 Liver 20-80 20-40
Lovastatin 10-80 Liver 10-80 10-20
Pitavastatin | 1-4 Liver/Kidney 1-2 1-2
Pravastatin 10-80 Liver/Kidney 10-80 10-20
Rosuvastatin = | 10-40 Liver/Kidney 5-40 5-10
Simvastatin =~ |5-40 Liver 5-40 5-40
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investigators found that the use of high-intensity statin
significantly decreased stroke risk, although the effect on
myocardial infarction, heart failure and mortality was less
clear.’® High-intensity statin also lowered LDL-C levels but
had no clear effects on renal protection. Contrary to popular

belief, there was no evidence from this study that using
high-dose statin increased the chances of patients developing
thabdomyolysis or severe liver failure. The incidences of
adverse events were very low and pooled results showed no
significant difference between the high-dose and normal-dose
statin groups (although the investigators noted that
good-quality data on all the adverse events from each of the
trials was hard to obtain). To further address the question of
whether statins, and in particular high-intensity statins, were
associated with an increased risk of serious adverse events
(SAE) in patients with CKD, investigators studied the results
from clinical trials with data from 149,882 patient-years of
follow-up.” They found no difference in the incidence of
renal-related SAEs at 120 days between atorvastatin and
placebo in the 24 placebo-controlled trials (10,345 patients on
atorvastatin (10 to 80 mg/day) versus 8,945 patients on
placebo) or in the high-dose versus low-dose statin trials. In a
sub-study of two large RCTs of high-intensity statin therapy in
patients post-acute coronary syndrome (ACS) (PROVE
IT-TIMI 22 which enrolled 4162 subjects and A-to-Z which
enrolled 4497 subjects), investigators found that the incidence
of kidney injury-related adverse events was not statistically
different  for patients on a  high-potency
moderate-potency statin regimen.”® Thus, there is some
evidence in support of the clinical benefit of high-intensity
statins in patients with CKD, although whether such doses
should routinely be used in this group of patients and whether

VErsus

there are any long-term safety issues with using such doses is
still unclear and a matter of ongoing debate.

Choice of Statins in Patients with CKD

Since different statins have varying degrees of renal clearance, it
is important for the clinician to be aware of the metabolism of
the agent of interest and therefore determine whether any dose
adjustment is needed in patients with CKD. Most statins are
primarily metabolised through the liver, so dose adjustment in
patients with early CKD (eGFR> 30 ml/min) are not usually
required. With more advanced CKD (eGFR< 30 ml/min or
end-state renal disease) most statins have maximum dose
restrictions, although statins should be used with caution in
this population (Table 2).

CONCLUSION

CV discase is the leading cause of mortality in patients with
CKD and dyslipidaemia is an important contributor, similar to
its effect in patients without CKD. Multiple clinical trials and
meta-analyses have shown that statins can be safely used in
patients with CKD and reduce CV events in individuals with
pre-end-stage CKD, or post renal transplant, but not in dialysis
patients. Some evidence suggests that high-intensity statin
therapy may reduce the risk of stroke in patients with CKD
although its effects on all-cause mortality and other CV
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endpoints remain unclear. There is no strong evidence that the
use of high-intensity statins increase the incidence of serious
adverse events in patients with CKD. Some statins need dose
adjustment in CKD due to varying routes of clearance and
metabolism.
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LEARNING POINTS

o Patients with chronic kidney disease (CKD) are at increased risk of cardiovascular disease and CKD is
considered an independent risk factor for cardiovascular events
e Statins are effective in reducing the incidence of cardiovascular events in patients with pre-end stage CKD

and transplant recipients

* There is currently a lack of strong evidence showing benefit of statins in patients on dialysis
* The use of high intensity statins appears to have some benefit in reducing the incidence of stroke
* The dose of statins may need to be reduced in patients with more severe stages of CKD
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