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by kidney disease stage, doses of medicine and treatment 
duration. Data suggest that statins are effective and safe for 
secondary prevention of CV events in individuals with mild 
CKD. Patients treated with statins had decreased frequency 
of major atherosclerotic events compared with placebo, 
reduced risk of CV mortality and deaths from all causes.
Conclusions  Meta-analyses results suggest that statins are 
associated with lipid lowering, cardiovascular and anti-pro-
teinuric benefits in CKD patients. However, their effects on 
overall and cardiovascular mortality are much less obvious. 
Bearing in mind the advantageous effects and low risk of 
adverse effects, it seems that mild renal impairment should 
not exclude these patients from receiving a statin. How-
ever, because CKD patients in stages III–V are underrep-
resented in clinical trials, administration of statins to these 
patients who have not yet had a vascular event remains 
controversial.
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Introduction

The prevalence of chronic kidney disease (CKD) is rising 
rapidly, and more and more people require renal replace-
ment treatment [1]. Moreover, cardiovascular (CV) mor-
tality accounts for the largest portion of fatalities in this 
group of patients [2]. The frequency of CV events is 
increased even in patients with a mild to moderate degree 
of kidney function, without other CV risk factors [3]. Apart 
from traditional risk factors, in CKD patients, increased 
oxidative stress, inflammation, proteinuria, electrolyte 
imbalances and endothelial dysfunction significantly 
increase CV risk [4, 5]. According to studies, dyslipidemia 

Abstract 
Purpose  The aim of this article was to present the most 
important matters associated with dyslipidemia treatment 
in CKD patients. Moreover, the most important recom-
mendations of the current (2013) KDIGO clinical practice 
guideline for lipid management in chronic kidney disease 
are presented.
Methods  Authors looked through the most recent large 
clinical trials and meta-analyses and presented their results. 
We searched using the electronic databases [MEDLINE, 
EMBASE, Scopus, DARE]. Additionally, abstracts from 
national and international cardiovascular meetings were 
studied.
Results  Analysis results suggest that statins exert benefi-
cial effects on kidney since they considerably reduce 24 h 
urinary protein excretion and are associated with a rise 
in GFR. Beneficial effects of statins may be influenced 
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(increased concentrations of total cholesterol (TCh), tri-
glycerides and low-density lipoprotein cholesterol [LDL-
C], and decreased high-density lipoprotein cholesterol 
[HDL-C] level) as well as hypertension is implicated in 
the increased CV risk in CKD patients [6]. Moreover, 
dyslipidemia accompanied by the formation of toxic lipid 
intermediates is also a major risk factor for the progression 
and amplification of nephropathy [7–9]. Thus, it seems 
that optimal management of dyslipidemia should be asso-
ciated with CV and renal benefits in patients with kidney 
disease. According to the results of clinical trials, there is 
a strong, independent correlation between the reduction 
in LDL-C concentration and the risk of overall and CV 
mortality in both the general population and people with 
CV disease [1, 10, 11]. This matter is much more com-
plicated in CKD patients. Not only is the number of stud-
ies including this group of patients limited, but also their 
results are conflicting. Apart from dyslipidemia, albuminu-
ria has been recognized as an independent risk factor for 
CV morbidity and mortality [12, 13]. According to stud-
ies, therapy with HMG-CoA reductase inhibitors (statins) 
may also influence this pathologic state. Several clinical 
trials have revealed that statins are commonly used for 
the primary and secondary prevention of atherosclerosis 
and CVD [14–16]. Statins, apart from improving the lipid 
profile, may exert a renoprotective effect associated with 
pleiotropic actions including anti-inflammatory activity, 
influence on endothelial function, monocyte recruitment, 
matrix accumulation, mesangial cell proliferation and 
renal hemodynamics [4, 17–20]. Moreover, statins reduce 
abnormal permeability to plasma proteins [21], attenuate 
angiogenesis induced by tumor necrosis factor-α in vitro 
and reverse myocardial expression of inflammatory and 
growth factors [22]. Animal studies have demonstrated 
that use of statins in the case of rat glomerulonephritis 
not only prevented macrophage glomerular infiltration but 
also inhibited mesangial cell proliferation and mesangial 
matrix development [14, 23]. Thus, some researchers have 
suggested that statin administration may be beneficial for 
CKD patients due to its positive influence on kidney perfu-
sion as a result of improved endothelial and cardiac func-
tion and ameliorated protein trafficking in the glomerulus 
and proximal tubular epithelium [14, 24].

Effects of statins on lipid profile

Dyslipidemia frequently occurs in CKD patients. Usually 
CKD patients have lowered HDL-C levels, elevated LDL-C 
concentrations and elevated level of triglycerides [25]. 
Moreover, in CKD increased hepatic very low density lipo-
protein (VLDL) secretion and impaired clearance of VLDL 
and its remnants from serum may also be present, which 

result in hypertriglyceridemia and enhanced HDL catabo-
lism [26]. Analysis of NHANES III data revealed that low 
glomerular filtration rate was accompanied by decreased 
apolipoprotein A-I (ApoA-I) and increased apolipoprotein 
B (ApoB) serum concentrations [27, 28]. Higher concen-
trations of remnant intermediate (IDL), very low density 
lipoproteins (VLDL) and oxidized low-density lipoproteins 
(oxLDL) are another components of atherogenic lipid pro-
file in CKD [27]. In hemodialysis patients, hypertriglyceri-
demia, decreased HDL concentration and total and LDL 
cholesterol usually within normal limits are frequently 
observed [27, 29, 30].

Among mechanisms associated with unfavorable lipid 
profile, there are: decreased activities of hepatic lipase (HL) 
peripheral lipoprotein lipase (LPL), lecithin-cholesterol 
acetyltransferase (LCAT), which is involved in cholesterol 
esterification and HDL maturation [31, 32], as well as ele-
vated serum concentration of apolipoprotein C-III (ApoC-
III), which is a direct inhibitor of LPL [27, 33], activity of 
cholesterol ester transfer protein (CETP) and acyl CoA: 
cholesterol acyltransferase (ACAT) [27, 34]. Moreover, 
levels of lipids in CKD patients may also be influenced by 
the presence of inflammatory state and decreased albumin 
concentration in patients with renal failure [35].

However, in some patients normal or even reduced level 
of LDL cholesterol, elevated small low-density lipoprotein 
particles, higher lipoprotein remnants, decreased high-
density lipoprotein (HDL) concentrations, high triglycer-
ide concentrations and increased ApoB concentrations are 
observed [1, 36, 37]. Although the mechanisms responsi-
ble for lipid abnormalities in CKD are complex, proteinu-
ria seems to be the key factor [26, 38]. According to stud-
ies, LDL-C can bind to specific receptors in mesangial 
cells, stimulate cell hypertrophy and aggravate glomerulo-
sclerosis [26, 39]. In CKD, due to the presence of a pro-
inflammatory state and oxidative stress, LDL can undergo 
enzymatic oxidation and in this form promotes macrophage 
scavenging and foam cell formation, further propagating 
tissue injury [26, 40, 41]. Results of experimental studies 
confirmed that lipid abnormalities may contribute to the 
progression of kidney disease [38]. According to studies, in 
pre-dialysis CKD patients, statins reduce TCh, LDL-C and 
triglyceride levels depending on the duration of the treat-
ment [42–44]. A study by Di Lullo et al. [45] demonstrated 
that fluvastatin, which is safe and well tolerated in CKD 
patients, not only improves the lipid profile but also may 
contribute to nephroprotection. In CKD patients, plasma 
lipids as well as remnant-like particle cholesterol were also 
positively influenced by rosuvastatin [46]. The results of 
meta-analysis of 16 trials comprising 3594 subjects dem-
onstrated a greater benefit of statin therapy in CKD patients 
excluding those on dialysis treated for at least 3  months 
[26].
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Total cholesterol

The meta-analysis of 26 randomized controlled trials or 
subsets of randomized controlled trials in pre-dialysis 
CKD populations revealed that statins significantly lowered 
concentrations of TCh; however, the extent of influence 
depended on the type of statin and baseline cholesterol con-
centration. CKD stage had no impact on statins’ lipid-low-
ering effects [1]. According this meta-analysis, atorvastatin 
and cerivastatin were most efficient in the reduction in TCh 
and their cholesterol-lowering effect increased proportion-
ally with the rise in baseline cholesterol concentrations [1]. 
Statin therapy was highly effective in the lowering of TCh 
in pre-dialysis patients especially in the long-term treat-
ment compared with the short-term one (56.3 vs. 66.8) [4]. 
Also, the meta-analysis of 16 trials revealed that long-term 
statin treatment was associated with more advantageous 
effect of statins on TC than short-time therapy (p > 0.28) 
[26].

LDL cholesterol

A meta-analysis by Strippoli et  al. [1] revealed that the 
concentration of LDL-C was significantly lower in patients 
treated with statins than in those obtaining placebo. As in 
case of TCh, the effect of statin depended on the type of 
statin. Another meta-analysis also demonstrated that statins 
were highly effective in the lowering of LDL-C in pre-
dialysis patients especially in the case of long-term therapy 
when compared with short-term treatment (53 vs. 56.1 mg/
dL) [4]. Also, in the meta-analysis by Nikolic et  al. [26], 
the comparison of statins effect on LDL-C in case of short-
time versus longtime treatment showed an advantage (but 
not significant) of long-term statin treatment (p > 0.41).

HDL cholesterol

The meta-analysis of 26 randomized controlled trials dem-
onstrated that statins had no significant effect on the con-
centration of HDL-C in comparison with placebo in CKD 
patients [1]. Also, the meta-analysis of 16 trials revealed 
that long-term statin treatment was associated with greater 
beneficial effects of statins on HDL-C than short-time ther-
apy (p > 0.24) [24].

Triglycerides

In the meta-analysis by Strippoli et  al. [1], statins signifi-
cantly lowered triglyceride concentrations with statins 
in pre-dialysis patients in comparison with placebo. In 
the meta-analysis by Nikolic et  al. [4], statin therapy was 
found to significantly lower triglyceride levels in pre-dial-
ysis patients especially in the case of long-term treatment 

in comparison with short-term therapy (22.5 vs. 24.1). 
Another meta-analysis of randomized controlled trials, 
comparing the effect of statins on TG in relation to therapy 
duration (short-time vs. longtime), demonstrated an advan-
tage of long-term statin treatment (p > 0.47) [26].

Effects of statins on renal condition

An analysis of six randomized controlled trials and 311 
patients suggested that statins exert a beneficial effect on 
the kidney since they considerably reduced 24  h urinary 
protein excretion (g/24 h) in pre-dialysis patients compared 
with placebo. However, in this meta-analysis, statins had no 
influence on creatinine clearance [1]. In another analysis, 
beneficial effects of statin were observed in patients with 
overt proteinuria (protein excretion >300 mg/day) but not 
with microalbuminuria or normoalbuminuria [47]. In the 
analysis of LIVALO Effectiveness and Safety (LIVES) sub-
study including 958 patients with hypercholesterolemia and 
eGFR of <60 ml/min/1.73 m2 treated with pitavastatin for 
104  weeks, a substantial improvement in eGFR (increase 
by 5.4 ml/min/1.73 m2, p < 0.001) was demonstrated [48]. 
Also, Sandhu et  al. [49] demonstrated the slowdown in 
glomerular filtration rate (GFR) worsening and reduction 
in albuminuria and proteinuria in patients with CKD and 
CAD.

In prospective, open-label study including 91 patients 
with CKD (stages 1–3) treated with ACE inhibitors, the 
administration of rosuvastatin in the dose 2.5–10  mg/day 
resulted in significant reduction in urinary albumin/creati-
nine ratio (308 ± 38 mg/g Cr at baseline vs. 195 ± 25 mg/g 
Cr after 24 weeks of treatment; p < 0.0001) and serum cys-
tatin C concentration (1.08  ±  0.04  mg/L at baseline vs. 
1.03 ± 0.04 mg/L after 24 weeks of treatment; p < 0.0001) 
[50]. Decline of the urinary protein excretion associated 
with atorvastatin treatment was observed in the study of 56 
patients who were treated simultaneously with ACE inhibi-
tors or ARBs (from 2.2 ± 0.1 g/24 h to 1.2 ± 1.0 g/24 h; 
p  <  0.01) [38] and in 20 patients with glomerulonephri-
tis and proteinuria >0.3  g/24  h (22  % reduction; from 
1.80 g/24 h to 1.42 g/24 h; p = 0.005) [51].

A decrease in albuminuria and proteinuria following 
statin therapy was also observed by Douglas et  al. [52]. 
In their study, statin effects depended on baseline lev-
els. A reduction by 2  % was seen in patients with excre-
tion < 30 mg/day (95 % CI −32 to 35 %), by 48 % in those 
with excretion of 30–300 mg/day (95 % CI −71 to −25 %) 
and by 47 % in those with excretion >300 mg/day (95 % CI 
−67 to −26 %). Although in the meta-analysis of Nikolic 
et  al. [4] a change in urinary albumin was not observed 
(0.003 g/24 h, p = 0.95), it supported the hypothesis that 
statins exert renoprotective effects since they influenced 
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urinary protein with the effect persisting in the case of 
short-term therapy (≤ 12 months) and serum creatinine but 
only in the case of long-term therapy (3 years) [4]. Moreo-
ver, statin therapy was associated with modest maintenance 
of GFR, with a significant increase between 1 and 3 years 
[4]. According to studies, renal effects of statins relate to 
the hampering of vascular calcification in CKD subjects 
[53, 54] as well as to the inhibition of renal cell prolif-
eration, anti-fibrotic and antioxidant effects [54], and the 
reduction in neutrophil and macrophage infiltration [53], 
up-regulation of endothelial nitric oxide (NO) synthase [55] 
and down-regulation of inflammatory cytokines [54]. A 
meta-analysis of studies including 6452 subjects with CKD 
treated with either statins or placebo demonstrated a sub-
stantial rise in GFR after statin administration (increase by 
0.29 ml/min/1.73 m2, p = 0.04), with the most pronounced 
GFR improvement after 1–3  years of treatment (0.50  ml/
min/1.73 m2; p < 0.0001) [4]. Fassett et al. [56] reported a 
change in serum creatinine (and thus eGFR) without alter-
ing its clearance following atorvastatin therapy. However, 
the Justification for the Use of Statins in Prevention: an 
Intervention Trial Evaluating Rosuvastatin (JUPITER) trial 
did not show any impact of statins on renal function since 
they observed similar decrease in GFR between rosuvasta-
tin and placebo group during 12 months of follow-up [57]. 
Similar results were obtained in a post hoc analysis of the 
Antihypertensive and Lipid-Lowering Treatment to Prevent 
Heart Attack Trial (ALLHAT) study where the occurrence 
of ESRD and the decline in eGFR during the 6 years of fol-
low-up in patients treated with pravastatin in dose 40 mg/
day and those receiving usual care were comparable [58]. 
Similarly, Study of Heart and Renal Protection (SHARP) 
enrolling 9270 patients with CKD revealed no protec-
tion from reaching ESRD (RR 0.97, 95  % CI 0.89–1.05; 
p  =  NS), and no difference in the occurrence of ESRD 
or death (RR 0.97, 95 % CI 0.90–1.04; p = NS) or dou-
bling of baseline creatinine (RR 0.93, 95 % CI 0.86–1.01; 
p = 0.09) [59].

According to studies, the beneficial effects of statins 
may be influenced by kidney disease stage (effect dimin-
ishes with the renal impairment progression), doses of 
medicine (usually too low) and duration of treatment [56]. 
The results of the meta-analysis of Nikolic et al. [4] suggest 
that statin treatment duration seems to be important in the 
achievement of renoprotective effects (the longer the ther-
apy, the better the results).

Effects of statins on the occurrence of CV events

Although reports from large clinical trials concerning the 
treatment of CKD patients with statins are sparse, available 
data suggest that statins are effective and safe for secondary 

prevention of CV events in individuals with mild CKD [14, 
60]. According to the meta-analysis by Strippoli et al. [1], 
statin administration was associated with a considerable 
reduction in the risk of non-fatal CV events [by 20 %, rela-
tive risk (RR) 0.78, 0.73–0.84] in comparison with placebo. 
Another meta-analysis revealed that statins influence CV 
outcomes especially in pre-dialysis patients [61]. Also, in 
a meta-analysis by Upadhyay et  al. [62], lipid-lowering 
therapy reduced the risk of CV events. Another meta-anal-
ysis performed by Barylski et  al. [14] demonstrated that 
statin therapy resulted in a 45  % reduction in CV events 
(p =  0.0001) and 34  % reduction in stroke (p =  0.004) 
in pre-dialysis CKD patients. The authors concluded that 
statins should be indicated in CV prevention particularly in 
patients with non-dialysis-dependent CKD. Post hoc analy-
sis of the Aggressive Lipid-Lowering Initiation Abates New 
Cardiac Events (ALLIANCE) study, demonstrated that in 
comparison with usual care, atorvastatin reduced the RR of 
the first CV event by 28 % in patients with CKD [63]. In 
a meta-analysis of 26 randomized controlled trials includ-
ing 25,017 pre-dialysis patients with CKD, statins reduced 
the risk of CV events (RR 0.80; 95 % CI 0.70–0.90) [64]. 
Another confirmation of the beneficial effect of statins in 
patients with a GFR from 30 to 60 ml/min/1.73 m2, with 
type 2 diabetes and without previous history of CVD, was 
provided by a post hoc analysis of the Collaborative Ator-
vastatin Diabetes Study (CARDS) study, in which atorvas-
tatin 10 mg/day significantly reduced new CV events after 
a median follow-up period of 3.9  years [65]. Reduction 
in CV event incidence in participants with CKD receiv-
ing pravastatin (hazard ratio HR 0.72; 95 % CI 0.55–0.95; 
p = 0.02) was also observed in a post hoc analysis of the 
Cholesterol And Recurrent Events (CARE) trial [66]. In 
this analysis, statin administration was associated with 
reduced adjusted HR for major coronary events (HR 0.72; 
95 % CI 0.59–0.88; p = 0.001) and coronary revasculariza-
tion (HR 0.65; 95 % CI 0.50–0.83; p =  0.001) [66]. The 
recent SHARP study revealed that patients randomized to 
a combination of ezetimibe/simvastatin (10/20 mg) experi-
enced a 17 % decrease in major atherosclerotic events com-
pared with the placebo group (RR 0.83; 95 % CI 0.74–0.94; 
p = 0.0021) after a median follow-up of 4.9 years [59].

Effect of statins on patients’ mortality

A meta-analysis of 44 trials including 23,665 patients 
revealed no significant reduction in the risk of all-cause 
mortality associated with the use of statins in CKD 
patients. However, nearly 20  % reduction in this risk 
was observed in pre-dialysis patients (21 trials, 18 781 
patients; RR 0.81, 0.74–0.89) [1]. Moreover, similar risk 
reduction was seen in the case of CV mortality in CKD 
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patients treated with statins (RR 0.81, 0.73–0.90) irre-
spective of the type of statin. A meta-analysis of 11 ran-
domized trials including 21,295 CKD non-dialysis and 
dialysis-dependent patients revealed that the use of statins 
was associated with 34  % reduction in deaths from all 
causes (p  <  0.0001) and 31  % reduction in deaths from 
cardiac causes (p = 0.0012) [14]. In another meta-analysis 
of 26 randomized controlled trials performed by Navanee-
than et al. [64], statins reduced the risk of all-cause mor-
tality (RR 0.81; 95 % CI 0.74–0.89). Also JUPITER trial 
revealed that administration of rosuvastatin (20 mg daily) 
was associated with a 44 % reduction in all-cause mortal-
ity in participants with moderate CKD [57]. However, post 
hoc analysis of the Collaborative Atorvastatin Diabetes 
Study (CARDS) study did not confirm the beneficial effect 
of atorvastatin 10  mg/day in patients with a GFR from 
30 to 60 ml/min/1.73 m2, with type 2 diabetes and with-
out previous history of CVD on total mortality (HR 0.81; 
95 % CI 0.61–1.08; p =  0.14) [66]. Also, in the Preven-
tion of Renal and Vascular End-stage Disease Intervention 
Trial (PREVEND IT), pravastatin treatment of 864 micro-
albuminuric patients did not result in a significant reduc-
tion in CV mortality or hospitalization for CV morbidity 
(HR 0.87; 95 % CI 0.49–1.57; p = 0.649) [67].

Adverse effects of statins

In the analysis of 26 trials and 6726 patients, no significant 
increase in liver function parameters or risk of rhabdomyol-
ysis (raised creatinine phosphokinase concentrations) was 
observed in CKD patients receiving statins in comparison 
with placebo. Heterogeneity of statin effects in the meta-
analysis of Strippoli et  al. [1] was mostly associated with 
statin type, baseline cholesterol concentrations, and age as 
well as allocation concealment. According to some studies, 
the presence of CKD increases the risk of statin intolerance 
[68, 69].

Recommendations

Current European Society of Cardiology (ESC)/European 
Atherosclerosis Society (EAS) 2011 guidelines indicate 
that CKD patients should be treated as individuals at very 
high CV risk and thus they should have all risk factors 
adequately managed [60, 70]. According to the aforemen-
tioned guidelines, statins use should be considered in CKD 
patients due to their ability to retard kidney function loss 
and to protect against the development of dialysis-depend-
ent ESRD (IIa/C level of recommendation/evidence) [60, 
70]. The use of statins in patients with moderate to severe 
CKD should be considered in order to achieve LDL-C 

570 mg/dL (1.8 mmol/L) (IIa/C level of recommendation/
evidence) [60, 70]. In the global recommendations for the 
management of dyslipidemia issued by the International 
Atherosclerosis Society (IAS), there appears a suggestion 
that in CKD patients the optimal range of LDL-C should be 
<100 mg/dL (2.6 mmol/L) [60, 71]. Also the recent 2012 
update of the Canadian CV Society guidelines recommends 
the use of statins in CKD patients in order to lower lipid 
levels and as a prevention of CV disease [72]. According to 
current KDIGO Clinical Practice Guideline for Lipid Man-
agement in CKD [73] treatment escalation to achieve spe-
cific LDL-C targets by increasing the dose of statin and/or 
combination therapy is no longer recommended for CKD 
populations because of medication-related toxicity and 
also due to the fact that higher CAD risk and not elevated 
LDL-C is now the primary indication to initiate or adjust 
lipid-lowering therapy in this group of patients. The guide-
lines are as follows:

•	 in adults aged ≥50  years with eGFR <60  ml/
min/1.73 m2 but not treated with chronic dialysis or kid-
ney transplantation (GFR categories G3a-G5), the treat-
ment with a statin or statin/ezetimibe combination is 
recommended (1A)*

•	 in adults aged ≥50 years with CKD and eGFR ≥60 ml/
min/1.73 m2 (GFR categories G1-G2), treatment with a 
statin is recommended (1B)**

•	 in adults aged 18–49  years with CKD but not treated 
with chronic dialysis or kidney transplantation, statin 
treatment in people with one or more of the following 
(2A)***:

•	 known coronary disease (myocardial infarction or 
coronary revascularization)

•	 diabetes mellitus
•	 prior ischemic stroke
•	 estimated 10-year incidence of coronary death or 

non-fatal myocardial infarction >10 % is suggested 
[73].

Nomenclature and description for rating guideline 
recommendations

* 1A—Grade: ‘We recommend’; Quality of evidence: 
High; Meaning: We are confident that the true effect lies 
close to that of the estimate of the effect.
**1B—Grade: ‘We recommend’; Quality of evidence: 
Moderate; Meaning: The true effect is likely to be close 
to the estimate of the effect, but there is a possibility that 
it is substantially different
***2A—Grade: ‘We suggest’; Quality of evidence: 
High; Meaning: We are confident that the true effect lies 
close to that of the estimate of the effect [73].
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Since CKD patients are at high risk of medication-
related adverse events, due to decreased renal excretion, 
frequent polypharmacy and high prevalence of comorbid-
ity in this population and also because of potential toxicity 
of higher doses of drugs, lower doses of statins are recom-
mended for patients with advanced stages of CKD. KDIGO 
Work Group suggests that prescription of statins in people 
with eGFR <60 ml/min/1.73 m2 should be based on benefi-
cial regimens and doses described in appropriate large ran-
domized trials (ALERT, 4D, AURORA, SHARP) [Table 1]. 
Dose reduction should be considered especially in patients 
with severe kidney dysfunction receiving very aggres-
sive treatment. Patients with eGFR ≥60  ml/min/1.73  m2 
and no history of kidney transplantation may be treated 
with any statin doses approved for the general population. 
Work Group recommends also that fibrates should not be 
used concomitantly with statins in patients with CKD due 
to higher risk of adverse events when statins and fibrates 
are used in combination in this group of patients. Moreo-
ver, they suggest that statin treatment gives more beneficial 
clinical effects, and thus this type of drugs should be pre-
scribed instead of fibrates [73].

In 2013, treatment guideline concerning serum cho-
lesterol management for both primary and secondary ath-
erosclerotic cardiovascular disease (ASCVD) prevention 
was also published by the American College of Cardiol-
ogy/American Heart Association (ACC/AHA) [74, 75]. 
According to these guidelines, there are four categories of 
adults who benefit from statins therapy: individuals with 
clinical ASCVD who are administered statins as a sec-
ondary prevention, individuals with primary elevations of 
LDL-C ≥190 mg/dL taking statins as a primary prevention, 
40- to 75-year-old individuals with diabetes and LDL-C 
70–189  mg/dL using statins as a primary prevention and 
finally 40- to 75-year-old individuals without diabetes, with 
LDL-C 70–189 mg/dL and with estimated 10-year ASCVD 
risk ≥  7.5 % treated with statins as a primary prevention 
[74]. The 2013 ACC/AHA guideline increased the num-
ber of people in USA who are recommended statin therapy 
[76]. According to these recommendations, statins should 

be used for as much as for 92.0  % of participants with 
CKD, while only 8.0 % of participants with CKD do not 
meet the criteria for statins [74, 75]. The recommendations 
are defined on the basis of large study results which dem-
onstrated that:

•	 in adults with CHD/CVD and CKD (excluding hemo-
dialysis patients), fixed high-intensity statin treatment 
(80  mg of atorvastatin) resulting in LDL-C level of 
79  mg/dl reduced CHD/CVD events more than lower 
dose of statin [77–79]

•	 in adults ≥40 years of age with CKD (but not hemodial-
ysis patients), 10 mg of ezetimibe co-administered with 
simvastatin lowered LDL-C by 37 mg/dl, reduced risk 
of CVD events by 22 %, modestly increased the risk of 
muscle symptoms requiring discontinuation of treat-
ment and did not increase the risk of elevated hepatic 
transaminases, cancer, hemorrhagic stroke or non-car-
diovascular mortality [80] in comparison with placebo 
[74].

Both KDIGO Lipid Management guideline and the 2013 
ACC/AHA guideline recommend general statin treatment 
for individuals >50 years of age with CKD. According to 
the 2013 ACC/AHA guideline, there is limited evidence 
supporting the initiation of statin therapy in primary pre-
vention for persons over 80 years due to higher risk of sta-
tin-related adverse events and drug–drug interactions [75, 
81, 82].

Conclusions

Results of most of the meta-analyses suggest that statins 
are associated with lipid lowering, CV and anti-protein-
uric benefits in CKD patients [1]. Lipid-lowering effects 
of statins seem to depend on the duration of the treat-
ment (the longer the more effective) in CKD patients 
excluding those on dialysis [26]. However, their effects 
on overall and CV mortality are much less obvious. The 

Table 1   Recommended doses of statins in CKD adults (prepared on the basis of KDIGO recommendations [73]

Type of statin G1–G2 (≥90—60–89 ml/min/1.73 m2) G3a–G5 (45–59—<15 ml/min/1.73 m2) Clinical trial

Lovastatin General population Not studied –

Fluvastatin General population 80 ALERT

Atorvastatin General population 20 4D

Rosuvastatin General population 10 AURORA

Simvastatin/Ezetimibe General population 20/10 SHARP

Pravastatin General population 40 –

Simvastatin General population 40 –

Pitavastatin General population 2 –
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discrepancies of meta-analysis results might be due to 
the inclusion of different studies using various inclu-
sion and exclusion criteria. Bearing in mind the advanta-
geous effects and low risk of adverse effects, it seems that 
mild renal impairment should not exclude these patients 
from receiving a statin. However, because CKD patients 
in stages III–V are underrepresented in clinical trials, 
administration of statins to these patients who have not 
yet had a vascular event remains controversial [72]. On 
the other hand, lack of statins administration in this group 
of patients but not drug efficiency may pose a problem. 
There is a need for large controlled trials which will help 
to draw final conclusions concerning the use of statins in 
this group of patients [83].
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