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Abstract
Cardiovascular disease is a major cause of mortality and morbidity in patients with chronic
kidney disease (CKD). The prevalence of hyperlipidaemia or dyslipidaemias is much higher
compared to the general population. Total or low-density lipoprotein (LDL) cholesterol is highest
in patients with chronic renal impairment. The majority of patients with CKD do not develop
renal failure; indeed, most of them die of cardiovascular causes before the development of renal
failure. The K/DOQI (Kidney Disease Outcomes Quality Initiative) guidelines on dyslipidaemias
in CKD suggest that all patients should therefore be evaluated for dyslipidaemias. They should
have a complete fasting lipid profile with total, LDL and high-density lipoprotein cholesterol, and
triglycerides measured to identify those at risk and those who require treatment. Generally, the
treatment approach parallels that suggested by the National Cholesterol Education Program
Adult Treatment Panel III guidelines, in which the main focus of treatment is the level of LDL
cholesterol. Patients with CKD should be considered a “very high risk” category and aggressive
therapeutic intervention initiated to reduce the risk of cardiovascular events.
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Introduction
Patients with chronic kidney disease (CKD) are at an
increased risk for cardiovascular disease and have a higher
prevalence of hyperlipidaemia (or dyslipidaemias) than the
general population.1,2 The risk of cardiovascular disease
(CVD) varies depending on the type of lipid abnormalities,
the target population, the cause of renal disease and the
degree of reduction in glomerular filtration rate (GFR). In
patients with pre-existing CVD, the presence of CKD is
associated with an increased risk of recurrent cardiovascular
events.3 Conversely, most patients with CKD do not develop
kidney failure. The majority (58%) of patients die from
cardiovascular causes, making CVD the leading cause of
death in patients with CKD.4 Indeed, even mild renal
insufficiency has been shown to be associated with increased
rates of cardiovascular events.5,6 Furthermore, patients on
dialysis have 10 to 20 times higher cardiovascular mortality
rates than the general population.7 Therefore, it is important
to screen all patients with CKD for dyslipidaemias and treat
them appropriately as they are considered “a very highrisk” group for CVD.2
Prevalence of Hyperlipidaemia (Dyslipidaemias)
The National Cholesterol Program (NCEP) Adult
1

Treatment Panel (ATP) III guidelines indicate that the
upper limit of normal for total cholesterol is 240 mg/dL
(6.21 mmol/L), low-density lipoprotein (LDL) cholesterol
is 130 mg/dL (3.36 mmol/L), triglycerides (TG) is 200 mg/
dL (2.26 mmol/L) and the lower limit for HDL cholesterol
is 35 mg/dL (0.91 mmol/L).8 Various studies have shown
that the prevalence of hyperlipidaemia or dyslipidaemias in
patients with CKD is higher than in the general population.2
The severity of lipid abnormalities also correlates with the
degree of proteinuria and is a common complication in
patients with CKD and nephrotic syndrome (proteinuria >3
g/day). Though not all nephrotic patients have reduced
glomerular filtration rate (GFR), when CKD populations
are stratified into those with or without nephrotic syndrome,
patients with nephrotic syndrome have a higher prevalence
of lipoprotein abnormalities compared to those without
nephrotic syndrome2 (Table 1).
Chronic Kidney Disease with Nephrotic Syndrome
Almost all patients with nephrotic syndrome (proteinuria
>3 g/day) have an abnormal lipid profile. The total and
LDL cholesterols are invariably elevated, TG is often
increased and the HDL cholesterol reduced.2 The degree of
hyperlipidaemia correlates directly with the severity of the
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proteinuria, and inversely with the serum albumin.9 As
reduced GFR is by itself associated with hyperlipidaemia,
the strong and independent correlation between proteinuria
and reduced GFR also increases the risk of hyperlipidaemia
and proteinuria.10 Conversely, proteinuria has an inverse
correlation with the level of HDL cholesterol.11 These risk
factors likely predispose patients with nephrotic syndrome
to an increased risk of coronary artery disease.12
Among nephrotic patients, lipoprotein abnormalities were
similar between diabetics and non-diabetic patients in a
small study and both groups have elevated (TG), LDL and
VLDL cholesterol and low HDL cholesterol.13,14 However,
patients with diabetic CKD have lipoprotein abnormalities
that are a reflection of renal insufficiency, similar to that of
patients with renal insufficiency due to other causes. These
abnormalities however may be further accentuated by the
diabetes and the abnormal metabolic control.14
Chronic Kidney Disease without Nephrotic Syndrome
There have been few studies reporting the prevalence of
dyslipidaemias in patients with CKD who do not have
nephrotic syndrome (Table 1). However, it has been
suggested that the prevalence is lower than in those with
nephrotic syndrome.2 Generally, the prevalence of
hyperlipidaemia increases with deteriorating renal function,
with the degree of hypertriglyceridaemia and elevation of
HDL cholesterol being proportional to the severity of renal
impairment. However, diabetic CKD patients have higher
TG and lower HDL cholesterol than their non-diabetic
counterparts,14 suggesting that diabetes itself exacerbates
lipid abnormalities in patients with renal impairment.
Hyperlipidaemia and Progression of Kidney Disease
It has long been suggested that hyperlipidaemia could
cause renal injury and contribute to the progression of renal
disease.15 There have been a number of observational
studies showing that lipid abnormalities are associated
with a reduction in kidney function in the general population.
It is uncertain if it is the lipid abnormalities that cause the
reduction in kidney function, or if impaired renal function
or proteinuria itself cause both the lipid abnormalities and
reduction in renal function. Most studies have been small
and a meta-analysis of these studies to assess the effect of

lipid reduction on the progression of renal disease has
shown that lipid reduction may preserve GFR and reduce
proteinuria.16 More recent studies have shown that HMGCoA reductase inhibitors (statins) can reduce proteinuria
and slow the decline in renal function.17-19 The effect of
statins in reducing the decline in GFR was more significant
in patients with proteinuria.17
Furthermore, it has been well established that proteinuria
contributes to the progression of renal disease.16,20 Despite
optimal medical management with interventions to achieve
tight blood pressure21 and blood glucose control,22 the use
of angiotensin converting enzyme (ACE) inhibitor23 and
angiotensin II receptor blocker (ARB)24 or combined
therapy,25 patients with renal failure are at risk for progressive
deterioration of their renal function. Statins have been
shown to reduce proteinuria and delay the rate of progression
of renal disease in patients with proteinuria and
hypercholesterolaemia.17,18 These benefits are in addition
to the effects of ACE inhibitor and ARB. However, recent
data have suggested that statins have effects beyond lipid
reduction and may have a beneficial anti-inflammatory
effect in patients with normal or low cholesterol levels.26,27
In addition to their lipid-lowering effects, statins can
influence important pathways that are involved in the
inflammatory and fibrogenic responses, which are
commonly associated with many forms of progressive
renal injury such as reduction in TGF-β production and
inhibition of the proliferative actions of platelet-derived
growth factor.28,29
Finally, statins can decrease coronary events in patients
without cardiovascular disease and also reduce the
mortality rates in patients with pre-existing coronary
artery disease.30,31 Even for those with serum cholesterol
levels as low as 3.5 mmol/L and in diabetics without
coronary artery disease or high cholesterol, statins have
been demonstrated to be beneficial.32,33 In patients with
moderate CKD (GFR of 30 to 59.99 mL/min per 1.73 m2),
statins have been demonstrated to reduce the incidence of
cardiovacular events.34
Evaluation of Dyslipidaemias
The recent Kidney Disease Outcomes Quality Initiative
(K/DOQI) guidelines for the management of hyper-

Table 1. Lipid Abnormalities by Target Population

General population
CKD with nephrotic syndrome
CKD without nephrotic syndrome

Total cholesterol
>240 mg/dL
(6.21 mmol/L)

LDL cholesterol
>130 mg/dL
(3.36 mmol/L)

HDL cholesterol
<35 mg/dL
(0.91 mmol/L)

Triglycerides
>200 mg/dL
(2.26 mmol/L)

20%
90%
30%

40%
85%
10%

15%
50%
35%

15%
60%
40%

To convert mg/dL to mmol/L, multiply triglycerides by 0.01129, cholesterol by 0.02586
(Adapted from Kasiske BL2).
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lipidaemia in patients with kidney disease suggest that all
adults with CKD should be evaluated for lipid
abnormalities.35 Assessment of hyperlipidaemia should
include a complete fasting lipid profile with total, LDL and
HDL cholesterol, and TG.35 The NCEP ATP III suggests
that anyone with elevated cholesterol or other forms of
hyperlipidaemia should undergo clinical or laboratory
evaluation for secondary dyslipidaemias before starting on
anti-lipid therapy. 8,36 The ATP III guidelines also
recommend treatment for dyslipidaemias with normal or
low LDL cholesterol, which is often associated with
metabolic or insulin resistance syndrome.8,36 As in the ATP
III guidelines, all major treatments are based on the levels
of TG, LDL and non-LDL cholesterol.
Treatment of Dyslipidaemias
In general, the treatment approach to adult patients with
CKD parallels that recommended by the ATP III guidelines.8
However, in CKD patients with nephrotic syndrome, the

Chronic kidney disease
Dyslipidaemias (Hyperlipidaemia)

Nephrotic syndrome
(Proteinuria >3 g/day)
Yes

No

Induce remission (specific
glomerular disease)
Reduce proteinuria with:
1. Aggressive BP control with ACE inhibitor or ARB
or combined therapy
2. Meticulous control of diabetes mellitus (if present)
3. Control dyslipidaemia with statins

best treatment is to induce remission of nephrotic syndrome.
If this is not possible, any reduction in urinary protein
excretion will be beneficial as the severity of hyperlipidaemia is proportional to the degree of proteinuria.9 All
patients with elevated lipid levels should be treated with a
lipid-lowering diet, which is effective in reducing total
cholesterol and LDL cholesterol levels in those with
nephrotic syndrome.2 However, diet does not completely
correct the lipid abnormalities and very often,
hypolipidaemic medications are required in conjunction
with diet. The HMG-CoA reductase inhibitors (statins) are
effective in lowering the total and LDL cholesterol and also
TG in those with nephrotic syndrome.2
The treatment of diabetic patients with nephrotic
syndrome is similar to that of non-diabetic patients. Those
diabetic patients with very high TG may require a fibrate
alone or in combination with a statin. However, caution
should be exercised in those patients with impaired renal
function in treating them with fibrate, statins or combined
therapy, as they are at higher risk for drug-induced
rhabdomyolysis. Furthermore, meticulous control of
diabetes can also help in improving the dyslipidaemias.
The ATP III reports have identified LDL cholesterol as
the primary target for lipid-lowering therapy8,37,38 and have
found that lowering LDL cholesterol levels reduces the risk
for cardiovascular events. In patients with high fasting TG
≥500 mg/dL (≥5.65 mmol/L), the initial goal of treatment
is to prevent acute pancreatitis. The target is to achieve TG
level <500 mg/dL and suggested treatment is with
therapeutic lifestyle changes (which includes diet, weight
reduction, increased physical activity and abstinence from
alcohol) followed by a fibrate or niacin.8
The recent K/DOQI guidelines on the management of
dyslipidaemias suggest the following (Fig. 1):

Management of dyslipidaemias

Dyslipidaemias

Target

Treatment

TG ≥500 mg/dL
(5.64 mmol/L)

TG <500 mg/dL
(5.64 mmol/L)

TLC + Fibrate or Niacin

LDL ≥100-129 mg/dL
(2.57-3.34 mmol/L)

LDL <100 mg/dL
(2.57 mmol/L)

TLC + Low-dose statin

LDL ≥130 mg/dL
(3.36 mmol/L)

LDL <100 mg/dL
(2.57 mmol/L)

TLC + Maximum-dose statin

TG ≥200 mg/dL
(2.26 mmol/L) and
Non HDL ≥130 mg/dL
(3.36 mmol/L)

Non-HDL <130 mg/dL
(3.36 mmol/L)

TLC + Maximum-dose statin

ACE inhibitor: angiotensin converting enzyme inhibitor; ARB: angiotensin II receptor blocker; BP: blood pressure; TLC:
therapeutic lifestyle changes
Fig. 1. The algorithm for the management of dyslipidaemias in CKD patients.
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1. For those patients with LDL cholesterol levels between
100 and 129 mg/dL (2.57 to 3.34 mmol/L), the aim is to
achieve LDL <100 mg/dL (2.57 mmol/L) and the
treatment is by initial therapeutic lifestyle changes,
followed by a low-dose statin.35
2. For those with LDL ≥130 mg/dL (3.36 mmol/L), lifestyle
changes alone are insufficient as a low-dose statin is
often added to the initial therapy. The target is LDL
<100 mg/dL (2.57 mmol/L) and the dose of statin
increased to maximum doses as required.
3. For those CKD patients with TG ≥200 mg/dL (2.26
mmol/L) and non-HDL cholesterol ≥130 mg/dL (3.36
mmol/L), the aim is to achieve non-HDL cholesterol
<130 mg/dL. Initial treatment comprises lifestyle
changes plus a low-dose statin which is increased as
required.35
The therapeutic lifestyle changes for adults with CKD
include:
1. Diet (in consultation with a dietitian)
2. Physical activity
3. Moderate intake of alcohol
4. Smoking cessation
It is important that when there is evidence of proteinenergy malnutrition, diet should be used judiciously,
particularly in patients with nephrotic syndrome on protein
restriction. As patients with CKD often have other nutritional
problems, it is important that an experienced dietitian is
involved in the care of these patients.
Since the publication of the NCEP ATP III, new data
from major clinical trials have emerged. The NCEP report
on the implications of the recent trials since the earlier ATP
III guidelines has recommended that in high-risk patients,
the LDL cholesterol target should be <100 mg/dL (2.57
mmol/L), and in very high-risk patients, the target should
be <70 mg/dL (1.81 mmol/L).39 Clinical trials are currently
underway to prove the hypothesis that an LDL cholesterol
level much lower than 70 mg/dL (1.81 mmol/L) may be
beneficial in providing further cardiovascular protection.
Conclusions
Patients with CKD are at high risk of developing
cardiovascular disease and they have a higher prevalence
of dyslipidaemias compared to the general population.
Most CKD patients do not develop kidney failure but die as
a result of CVD. It is recognised that CVD begins in the
early stages of CKD. Therefore, it is important not only to
identify these patients early but also to treat their
dyslipidaemias intensively before they develop end-stage
renal disease. Most patients will require lifestyle
modification and lipid-lowering therapy. CKD patients
should be considered as patients at very high risk for CVD
and treated accordingly.
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