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Statins are the mainstay treatment for hyperlipidemia. They are hydroxy-
methylglutaryl-CoA inhibitors and cause reduction in low-density lipopro-
tein cholesterol (LDL-c) levels. Atorvastatin is one of the most commonly 
used statins. These drugs are usually prescribed in a daily dose regimen. Due 
to the long duration of action and prolonged effect on hepatocytes, alter-
nate day atorvastatin therapy is theoretically as effective as daily dose 
atorvastatin. Several studies have compared the efficacy of alternate day 
and daily atorvastatin in LDL-c reduction. The authors performed a meta-
analysis on these studies to find evidence for alternate day atorvastatin use 
in LDL-c reduction. The studies comparing alternate day and daily atorv-
astatin regimens were selected after a literature search. LDL-c reduction in 
both the alternate and daily groups were calculated from the data provided 
in the individual studies. The mean difference in LDL-c reduction was 

compared between the alternate day and daily atorvastatin groups. Meta-
analysis performed on the studies revealed that the mean difference in 
LDL-c reduction among the alternate day and daily groups was only 8.36 
mg/dL (95% CI −0.49 to 17.20). This difference was statistically not sig-
nificant but trends toward a daily regimen. Further subgroup analysis sug-
gested that the difference in LDL-c reduction is smaller in an 
atorvastatin-naive patient population (mean difference 0.92 mg/dL [95% 
CI −13.55 to 15.39 mg/dL]) and also in populations with fewer risk factors 
for cardiovascular disease (mean difference 3.79 mg/dL (95% CI −6.40 to 
13.98 mg/dL]). In conclusion, the use of alternate day atorvastatin can 
reduce the cost by one-half and possibly offset many of its side effects. 
However, long-term studies with large sample sizes are required to evaluate 
its effect on cardiovascular events and mortality.

Key Words: Alternate day atorvastatin; Alternate day statin; Alternate and 
daily statin; Atorvastatin and LDL; Non-daily atorvastatin
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Statins, hydroxymethylglutaryl (HMG)-CoA inhibitors that block 
cholesterol synthesis, are one of the most commonly used drug 

classes in cardiovascular medicine today. Their use results in signifi-
cant reduction in low-density lipoprotein cholesterol (LDL-c) levels. 
LDL-c is believed to be directly involved in the development of ath-
erosclerosis and has been a primary target in reducing risk for coronary 
artery disease (CAD) (1). Of the statins available in the market, ator-
vastatin, rosuvastatin and simvastatin are the most commonly used.

The effect of statins on LDL-c lowering persists several weeks 
beyond discontinuation of the drug. Atorvastatin, along with its 
active metabolites, has a half-life of 14 h to 30 h (2). Moreover, 
statins have prolonged action on hepatocytes. The long duration of 
action of statins along with long residence of LDL-c in plasma (half-
life 2.5 days) supports the concept of using statins every other day (3). 
Several studies have been performed to test the concept of alternate 
day statin use with atorvastatin. Few studies have been performed 
with rosuvastatin and simvastatin. 

Because statins are to be used long term, use of an alternate day 
regimen can cut the cost by one-half and, possibly, offset many of their 
side effects. It is noteworthy that patients worldwide collectively have 
consumed more than $100 billion worth of atorvastatin since its 
inception approximately 20 years ago.  

There have been multiple trials comparing the effectiveness of 
alternate day versus daily use of statins. However, most of the stud-
ies were of small sample size; therefore, it is difficult to make a 
recommendation based on any single study. We performed a meta-
analysis of the studies on alternate day statin use to find evidence 
for its efficacy in LDL-c reduction. Because most of the studies were 
performed with atorvastatin, we decided to perform the analysis 
based on studies that investigated atorvastatin. 

METHODS
A literature search was performed using Pubmed, Google Scholar and 
the Cochrane library. All studies published until March 1, 2016 were 
considered for review. Keywords included “alternate day statin”, “alter-
nate day atorvastatin”. Search for additional studies were performed by 
cross reference.  

Following the literature search, studies that compared alternate day 
with daily atorvastatin were selected. Inclusion criteria for the study 
were: studies comparing alternate day versus daily dosing of atorvas-
tatin; and studies published in the English language literature. Studies 
that involved different atorvastatin dose on alternate day and daily 
schedules were excluded. For example, the study by Matalka et al (4), 
which compared alternate day and daily atorvastatin, was excluded. 
The investigators in this study uptitrated the dose of atorvastatin in 
alternate day and daily groups to attain the LDL-c goal but the up-
titration was not performed equally in both groups and, thus, the data 
were not comparable. The studies that used a combination of atorvas-
tatin with other lipid-lowering agents were also not included. Studies 
that showed LDL-c reduction using alternate day or daily dosing with-
out a head-to-head comparison were also excluded.

For comparison, mean difference in LDL-c reduction in each alter-
nate day and daily group was calculated. LDL-c reduction was defined 
as the mean difference in LDL-c after statin use compared with base-
line LDL-c levels. 

Data collection
Review Manager (RevMan version 5.3 [Copenhagen: The Nordic 
Cochrane Centre, The Cochrane Collaboration, 2014]) was used for 
meta-analysis. Open Meta-Analyst was also used to aid data retrieval. 
Preintervention/baseline LDL-c and post intervention LDL-c were 
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obtained from the studies in each alternate day and daily groups. 
Subsequently, the LDL-c reduction in each group was calculated using 
Open Meta-Analyst (if not provided directly in the study). The differ-
ences in LDL-c reduction were then compared for each of the studies 
for significance. Mean difference in LDL-c reduction, which was 
defined as the difference of LDL-c reduction in daily statin group and 
alternate day statin group, was then calculated. Meta-analysis on the 
studies were performed using an inverse variance, random-effects 
model using RevMan 5.3. Risk of bias in the studies was assessed using 
the authors’ judgment and is reported in Table 1. The summary meas-
ure is, hence, the difference in LDL-c reduction between the daily and 
alternate day atorvastatin groups.

 RESulTS
Initially, 46 studies were selected after narrowing the preliminary 
search. After inclusion and exclusion criteria were applied, eight 
studies were selected. Characteristics of the selected studies are sum-
marized in Table 1.

Most participants included in these studies were those who had 
dyslipidemia but did not have acute coronary syndrome or had under-
gone percutaneous coronary intervention in the recent past. Patients 
with serum triglyceride levels >400 mg/dL, abnormal liver function, 
hypothyroidism, uncontrolled diabetes, chronic alcoholism, concur-
rent cholesterol-lowering medications, and use of medications that 
interact with cholesterol-lowering effect of statins, such as immuno-
suppressants and antifungal agents, were also excluded in most studies 
by the investigators.  

In the individual studies, subjects were divided into alternate 
day and daily atorvastatin groups. Change in LDL-c was then calcu-
lated at the end of six to 12 weeks of atorvastatin use. In most stud-
ies, patients were not on any statin before the start of the study (ie, 
the patients were atorvastatin naive at the beginning of the study). 
However, in some studies (see Table 1), patients were initially on 
atorvastatin daily dosing before they were divided into alternate 
day and daily atorvastatin groups. Here, the change in LDL-c after 
intervention was compared with the baseline LDL-c (when the 
patient was on daily atorvastatin). It was assumed that this change 
in LDL-c value was contributed only by the change to alternate day 
dosing. 

The mean difference in LDL-c reduction in each study, 95% CIs 
and the sample size in alternate day and daily atorvastatin groups are 
shown in Figure 1. Analysis of the eight studies using a random-effects 
model showed a mean difference in LDL-c reduction of 8.36 mg/dL 
(95% CI −0.49 to 17.20 mg/dL) between alternate day and daily 
groups, which was not statistically significant (Figure 1). Therefore, it 
appears that there was no significant difference in LDL-c reduction in 
alternate versus daily dose regimen. Of note, there was significant 
heterogeneity within the studies (Tau²=96.84; I2=72%).

Subgroup analysis 1 
Ferrer-García et al (5), Pattanaik et al (6) and Rifaie et al (7) studied 
changes in LDL-c when patients were switched from a daily to an 
alternate day atorvastatin regimen. The change in LDL-c was used as 
a marker for the difference in LDL-c reduction among the two groups 
in these three studies; the difference in LDL-c reduction favoured 

daily atorvastatin therapy. When meta-analysis was performed after 
eliminating these three studies, the difference in LDL-c reduction 
was insignificant (mean difference 0.92 mg/dL [95% CI CI −13.55 to 
15.39 mg/dL]) (Figure 2).

Subgroup analysis 2
Ferrer-García et al (5) compared alternate day and daily atorvastatin 
regimen in patients with type 2 diabetes, and Rifaie et al (7) studied 
subjects with established CAD. Analysis of the remaining six studies 
showed a smaller difference in LDL-c in the alternate day group 
versus daily atorvastatin group (mean difference 3.79 mg/dL [95% 
CI −6.40 to 13.98 mg/dL]), which again, was not statistically signifi-
cant (Figure 3).  

DISCuSSION
Because of the long half-life of atorvastatin metabolites, it has been 
postulated that alternate day atorvastatin can be effectively used for 
LDL-c reduction while achieving efficacy similar to daily atorvastatin. 
Most of the studies comparing alternate day with daily atorvastatin to 
date had a small sample size. We, therefore, performed meta-analysis to 
compare the difference in LDL-c reduction between the alternate day 
and daily atorvastatin regimens. 

We included studies that were either randomized or cross-over in 
design. Study design in all studies was similar, except that a few studies 
(5-7) were performed in patients whose LDL-c levels were already 
controlled to target range by daily atorvastatin. Based on the results of 
our meta-analysis, it appears that the degree of LDL-c reduction is 
similar with alternate day and daily administration of atorvastatin. 
Subgroup analysis 1 (Figure 2), after removal of studies in which the 
LDL-c was controlled initially to target levels with atorvastatin daily 
dose and then the patients were switched to alternate day therapy, 
clearly suggests equal efficacy of daily or alternate day regimens in an 
atorvastatin-naive population. Importantly, significant differences in 
LDL-c reduction were observed among the groups in which the 
patients were receiving daily atorvastatin at baseline. Whether this is 
merely a statistical aberration due to low baseline LDL-c levels or 
evidence of rebound effect when patients were switched to alternate 
day regimen requires further investigation. 

On exclusion of studies by Ferrer-García et al (5) and Rifaie et al 
(7), which involved patients with type 2 diabetes mellitus and estab-
lished CAD, respectively, the mean difference in LDL-c reduction 
with daily and alternate day regimen was only approximately 4 mg/dL 
(95% CI −6.40 to 13.98 mg/dL), which is statistically nonsignificant. 
This suggests that the difference in LDL-c reduction trends nonsig-
nificantly toward the daily regimen, especially when the subjects 
carry a small risk for CAD.

Figure 1) Difference in mean low-density lipoprotein cholesterol reduction 
in alternate day versus daily statin regimens

Figure 2) Subgroup analysis 1. Excluding studies in which patients were on 
daily atorvastatin before study commencement 

Figure 3) Subgroup analysis 2. Excluding studies in which patients had 
type 2 diabetes or established coronary artery disease
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 Most of the studies included were free from selection bias beucase 
they were randomized controlled studies. Some were nonblinded. 
Possible bias among each study is described in Table 1. In the study by 
Ghia et al (8), the baseline LDL level between alternate and daily 
groups were significantly different. Hence, mean reduction in LDL-c 
may not be comparable. Furthermore, there was conflict of interest 
among the authors of the study. 

We do not have data regarding outcomes such as cardiovascular 
morbidity and mortality in alternate day versus daily statin therapy. 
It may be postulated that because the theoretical basis of alternate 
day atorvastatin therapy lies in the pharmacokinetics of atorvas-
tatin, alternate day statin therapy should provide similar outcomes 
as the daily regimen. Further studies in this regard need to be 
performed. 

Approximately 20% to 30% reduction in risk for cardiovascu-
lar diseases can be achieved by using statin for primary preven-
tion. Current American Cardiovascular Society/American Heart 
Association guidelines does not recommend targeting an ideal LDL-c 
level when statins are used for primary prevention of CAD (9). 
Therefore, small differences in LDL-c reduction may not matter as 
long as outcomes remain same. 

Use of alternate day atorvastatin can reduce the cost by one-half. 
This becomes particularly significant because patients are typically 
prescribed these drugs for life. Moreover, many patients on atorvas-
tatin are intolerant to the medication(s), and alternate day therapy 
may be suitable for such patients (3). Statin side effects, such as myal-
gia and hyperglycemia, are believed to be lower with alternate day 
statin therapy (2).
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Early studies were concerned with compliance to statin therapy 
when alternate day regimens was used. This was because of the unusual 
dosing pattern. Using pill boxes may be recommended to improve 
compliance. In a study involving 300 subjects, Pattanaik et al (6) 
reported that compliance rates among daily and alternate day groups 
were essentially similar. 

limitations 
The present meta-analysis was performed on a varied population, 
which may be considered to be a limitation of the study. It may even 
be the considered a strength of the study as diverse patient population 
simulates real-life everyday practice. As with every meta-analysis, 
publication bias may have been present in our study. Variable study 
designs and small sample sizes further contribute to heterogeneity. 

CONCluSION
In a diverse population requiring statin therapy, alternate day atorvas-
tatin therapy appeared to be similar in efficacy in LDL-c reduction 
compared with daily atorvastatin therapy. This may be true especially 
in an atorvastatin treatment-naive population. How alternate day 
statin therapy affects outcomes, including cardiovascular events and 
stroke, were not studied. Accordingly, large sample-size, long-term 
trials involving alternate day and daily statin therapy are needed. 
Importantly, alternate day therapy may be beneficial in terms of reduc-
tion in cost and, possibly, fewer side-effects than daily statin therapy.
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