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T he relationship between elevated low-density lipoprotein 
cholesterol (LDL-C) and the risk of coronary heart disease 
is well established.1 Clinical trials, mostly with statins2-4 but 

also with other drugs and even ileal bypass surgery,5,6 have clearly shown 
that LDL-C–lowering therapy reduces the risk for coronary heart dis-
ease. Clinical guidelines such as the National Cholesterol Education 
Program (NCEP) Adult Treatment Panel III (ATP III) identify elevat-
ed LDL-C as the primary target of cholesterol-lowering therapy.1

Because of their safety and efficacy, statins are the cornerstone of 
LDL-C–lowering therapy. However, some patients—particularly those 
categorized as very high risk in the update to ATP III, who have an 
optional LDL-C goal of <70 mg/dL7—do not achieve their target LDL-C 
levels despite statin therapy.8-10 Thus, the need arises for the use of other 
agents to lower LDL-C. These include niacin, bile acid sequestrants, and 
ezetimibe. 

Ezetimibe is the first member of a class of lipid-lowering compounds 
called the cholesterol absorption inhibitors, which inhibit the intestinal 
absorption of dietary and biliary cholesterol by blocking passage across 
the intestinal wall.11 Ezetimibe is available only in a 10-mg dose, as ei-
ther monotherapy or in combination with simvastatin as Vytorin.12-15 
Ezetimibe has been shown to be well tolerated, although recently con-
cerns have been raised about potential dose-related hepatotoxicity.16,17 

During its clinical development, a wide range of doses of ezetimibe 
were evaluated, from 0.625 mg to 40 mg; 5 mg lowered LDL-C signifi-
cantly, albeit to a slightly lesser degree than 10 mg in some trials.18-20 The 
majority of these trials were done in patients not receiving a statin and 
looked at LDL-C lowering, as opposed to achievement of NCEP goals. In 
fact, in the peer-reviewed medical literature evaluating the effect of 5 mg 
of ezetimibe in combination with statins, the sample size was 8 patients 
who received low-dose lovastatin.21  

Approximately 2 years ago, aware of the fact that the 5-mg ezetimibe 
dose was effective at lowering LDL-C, our institution adopted a policy 
that all new prescriptions of ezetimibe be for a 10-mg tablet split in half 
using a pill-splitter provided to the patients, yielding essentially a 5-mg 
daily dosage. This policy was instituted to reduce pharmacy costs. Of 

note, our institution did not require 
that the patients receiving ezetimibe 
10 mg be converted to a split-tablet 
5-mg regimen. This afforded us the 
opportunity to evaluate the clinical 
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Objective: To compare the clinical efficacy of 
ezetimibe 5 mg (prescribed as a 10-mg tablet split 
in half) with a whole 10-mg tablet. 

Study Design: From January 2003 through July 
2005, all Bronx Veterans Administration ezetimibe 
prescriptions were for 10 mg. In August 2005, 
it was mandated that all new ezetimibe prescrip-
tions be 5 mg, prescribed as a 10-mg tablet split 
in half.

Methods: The impact of the 2 ezetimibe dosing 
strategies on percent lowering of low-density 
lipoprotein cholesterol (LDL-C) and achievement 
of National Cholesterol Education Program Adult 
Treatment Panel III (ATP III) goals was assessed in 
all patients prescribed ezetimibe 5 or 10 mg. 

Results: A total of 272 patients were prescribed 
ezetimibe; 86 received 5 mg and 186 received 
10 mg. Of those 272 patients, 197 had evaluable 
baseline and posttreatment LDL-C (55 taking the 
5-mg dose and 142 taking the 10-mg dose). The 
effects of ezetimibe 5 and 10 mg on all lipid pa-
rameters were similar. Ezetimibe 10 mg reduced 
LDL-C by 26.1%, whereas 5 mg reduced LDL-C by 
25.8%. The percentages of patients achieving goal 
LDL-C were similar: 61.8% (5 mg) and 60.5% (10 
mg).

Conclusion: These data strongly suggest that 
ezetimibe 5 mg and ezetimibe 10 mg are clinically 
equivalent with respect to LDL-C reduction and 
achievement of ATP III LDL-C goals. Widespread 
adoption of this low-dose strategy could result 
in a potential cost savings of more than a billion 
dollars annually, with a potential reduction in 
hepatotoxicity. 
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efficacy of the 2 different dosing strategies on LDL-C lower-
ing and achievement of NCEP goals in a real-world setting, 
particularly one where patients were largely treated with high-
dose statins. Ezetimibe, as a stand-alone tablet or in Vytorin, 
is the third most commonly prescribed lipid-lowering agent, 
with worldwide annual sales of more than $5 billion.22,23 If 
the split tablet were clinically equivalent to a whole tablet, 
widespread implementation of this alternative dosing strategy 
could result in significant cost savings combined with poten-
tial improved safety. 

METHODS
Our population consisted of all patients at the Bronx Vet-

erans Administration (VA) Medical Center who received 
at least one 30-day prescription of ezetimibe from January 
2003 (when ezetimibe became available at the VA) to July 
2006. Patients were identified from computerized pharmacy 
records. The only exclusion criterion was the absence of an 
evaluable LDL-C result either before or after ezetimibe was 
prescribed. Reasons for not having an evaluable LDL-C re-
sult included multiple medication changes surrounding the 
“treatment” period (eg, statin dose was changed after the 
pre-ezetimibe LDL-C level was obtained) or the absence of a 
recorded LDL-C assessment either before or after initiation 
of ezetimibe (eg, patient was followed by a physician outside 
the VA). 

Based on a review of each subject’s electronic medical record, 
an LDL-C goal was determined in accordance with ATP III. If 
the medical record clearly documented an LDL-C goal of <70 
mg/dL for a particular patient in accordance with the 2004 
update to ATP III, this was adopted as the LDL-C goal. 

Statistical Analyses
The baseline value used for comparisons for each of the 

lipid values was the most recent value obtained before initia-
tion of ezetimibe. The lipid values used for the posttreatment 
assessment were the first lipid values recorded after a mini-
mum of 4 weeks of ezetimibe therapy. 

The primary variables for analysis were the percentage of 
patients achieving their ATP III treatment goal and the per-
cent change from baseline in LDL-C. Secondary analyses in-
cluded achievement of LDL-C goal and the change in LDL-C 
in the following subgroups: (1) patients receiving ezetimibe in 
addition to statins and (2) patients who were receiving high-
dose statins, defined as simvastatin 80 mg, atorvastatin >40 
mg, or rosuvastatin >20 mg.

Within-group differences for the change in lipid values 
were evaluated by paired t test. Between-group differences for 
the percent change in lipid values and continuous variables 

were evaluated by unpaired t test. Baseline characteristics for 
categorical data were compared using Pearson’s chi-square test 
with Yates correction. Significance of .05 was assumed for all 
analyses. 

RESULTS
A total of 272 patients were prescribed ezetimibe; 86 took 

the 5-mg split tablet and 186 took the 10-mg tablet. Of those 
272 patients, 197 had evaluable baseline and posttreatment 
LDL-C results (55 [74%] taking the 5-mg dose and 142 [76%] 
taking the 10-mg dose). The most common reasons for not 
having an evaluable LDL-C result were the absence of an 
LDL-C assessment after initiation of ezetimibe (n = 21) and 
multiple medication changes during the “treatment” period 
(n = 17). LDL-C assessment was performed on average 30.7 
and 36.7 days before initiation of ezetimibe and 133.2 and 
126.1 days after the initiation of ezetimibe in the 5-mg and 
10-mg groups, respectively.

Baseline characteristics are shown in the Table. There were 
no significant between-group differences in age, weight, prior 
coronary revascularization, or LDL-C (Table). Overall statin 
usage (83.6% vs 67.6%), as well as high-dose statin usage 
(74.5% vs 53.5%), was significantly greater in the ezetimibe 
5-mg cohort, whereas more patients in the 10-mg group re-
ceived atorvastatin (Table). A non–statistically significant 
increase in nonstatin lipid-lowering therapies was seen in the 
10-mg cohort. 

The effects of 5 mg and 10 mg of ezetimibe on LDL-C and 
total cholesterol were similar; significant reductions in LDL-C 
of 25.8% (P <.001) and 26.1% (P <.001) and total cholesterol 
of 16.0% (P <.001) and 18.9% (P <.001) were demonstrated 
in the 5-mg and 10-mg groups, respectively (Figures 1a and 
1B). The majority of patients achieved their LDL-C goal in 
the 5-mg and 10-mg groups (61.8% and 60.5%, respective-
ly). No change in high-density lipoprotein cholesterol was 
seen with either dose of ezetimibe. A nonsignificant (P = 
.97) reduction in triglycerides was seen with ezetimibe 5 mg 
(6.1%) and 10 mg (5.7%). 

LDL-C lowering was similar in patients receiving 
ezetimibe 10 mg in combination with simvastatin (29.0%) 
or atorva statin (30.3%), as well as in patients receiving 
ezetimibe 5 mg in combination with simvastatin (28.8%). 
Nine patients in the 5-mg group were receiving background 
atorvastatin, and 9 others were not receiving any statin; 
thus, the lipid-lowering effect of ezetimibe 5 mg could not 
be evaluated in these subgroups. In those patients receiving 
high-dose statins, LDL-C was reduced to a similar degree in 
those prescribed 5 mg and those prescribed 10 mg (27.1% vs 
29.9%; P = .52). 
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Regression (ENHANCE) study failed to show any differ-
ence between simvastatin plus ezetimibe compared with sim-
vastatin alone on the progression of carotid atherosclerosis; 
consequently, the benefits of ezetimibe with respect to ath-
erosclerotic outcomes are in question.26,27 Potential liver 
toxicity may be secondary to either an idiosyncratic drug re-
action or a conjugation defect resulting in impaired hepatic 
excretion of ezetimibe and accumulation of toxic levels of 
intrahepatic ezetimibe.17 Thus, potential added benefits of the 
tablet-splitting strategy are (1) to significantly lower the costs 
to the healthcare system for an agent whose clinical benefit 
has come into question and (2) to reduce ezetimibe-related 
hepatotoxicity. 

This study also demonstrates that in the clinical setting the 
ezetimibe tablet is capable of being split by patients to yield 
clinically significant LDL-C reduction. As our population was 
elderly, this suggests that pill splitting could be implemented 
broadly.

Our study has several limitations. The retrospective and 
nonrandomized design resulted in cohorts of patients who were 
not treated concurrently. That introduced the risk of a time-
dependent effect apart from the independent variables exam-
ined. In addition, baseline and follow-up lipid values were not 
determined at prespecified time points, as would be done in a 

DISCUSSION
Pill-splitting strategies have been 

implemented in various healthcare 
settings to reduce costs.24,25 The clini-
cal outcomes of splitting tablets in the 
statin class of drugs have been the most 
extensively studied and implemented. 
Patients who received equal doses of 
simvastatin either as whole or split tab-
lets had similar decreases in LDL-C. Pill 
splitting of statins is standard practice 
in the VA healthcare system; this re-
sulted in a 1-year cost savings of more 
than $46 million in 2003.24 Pill split-
ting is a particularly effective strategy 
in clinical situations where the thera-
peutic goal is numeric, such as systolic 
blood pressure or LDL-C. 

Clinical trials during the develop-
ment of ezetimibe demonstrated effi-
cacy of the 5-mg dose with respect to 
LDL-C lowering.18-20 The majority of 
these trials were done in patients not 
receiving a statin and looked at LDL-
C lowering, as opposed to achieve-
ment of NCEP goals. Furthermore, clinical trials use select 
populations who may not be representative of the general 
population. Thus, data are needed to evaluate whether this 
cost-saving tablet-splitting strategy is effective at achieving 
ATP III goals and lowering LDL-C in a statin-treated popula-
tion in a real-world setting. 

This retrospective study strongly suggests that in a statin-
treated population a 5-mg split tablet is clinically equivalent 
to a whole 10-mg tablet. Although some of the early clinical 
trials did show differences between the ezetimibe regimens, 
whether these differences are clinically meaningful is un-
known. A large clinical trial would be required to address this 
question.

Clinically meaningful differences are relevant to real-
world medical decisions. Scientific evidence as to what 
works best and what’s good value in terms of improving 
health outcomes is needed. Patients and payers should 
expect to receive the best value for every healthcare dol-
lar spent. In this particular instance, use of a whole 10-mg 
ezetimibe tablet seemingly represents poor utilization of 
healthcare resources. 

Furthermore, efficacy and safety concerns recently were 
raised regarding ezetimibe.16,26 The Ezetimibe and Simva-
statin in Hypercholesterolemia Enhances Atherosclerosis 

n Table. Baseline Characteristics

 
Characteristic

Ezetimibe 5 mg 
(n = 55)

Ezetimibe 10 mg 
(n = 142)

 
P

Age, y 68.2 66.8 NS

Weight, kg 91.8 91.3 NS

Height, cm 174.3 174.8 NS

Male, % 100 98.6 NS

Race, %

  White 43.6 44.3 NS

  African American 47.2 29.0 .02

  Other 9.1 26.8 .01

Hypertension, % 81.8 90.1 NS

Diabetes, % 58.0 52.1 NS

PCI, % 23.2 17.8 NS

CABG, % 15.9 22.6 NS

Prior MI, % 7.2 11.6 NS

LDL-C, mg/dL 131.4 136.9 NS

Statin, % 83.6 67.6 .02

Simvastatin, % 65.5 33.8 <.01

Atorvastatin, % 16.4 28.2 .13

CABG indicates coronary artery bypass graft; LDL-C, low-density lipoprotein cholesterol; MI, 
myocardial infarction; PCI, percutaneous coronary intervention.
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prospective clinical trial. The absence of an 
evaluable LDL-C result in all patients may 
have introduced additional bias. 

Our analysis included a number of vari-
ables that provide reasonable assurance 
that these limitations did not affect our 
results. These included similarities with 
respect to baseline lipid parameters, tim-
ing of LDL-C assessment before and after 
initiation of ezetimibe, and demographics. 
In addition, the real-world nature of our 
study may make our results more gener-
alizable with respect to LDL-C lowering 
in the clinical setting than a randomized 
clinical trial. 

CONCLUSION
These data strongly suggest that ezeti-

mibe as a 5-mg split tablet is comparable 
to a whole 10-mg tablet with respect to 
achievement of ATP III LDL-C goals 
and lowering of LDL-C. This clinical 
equivalency is achieved at half the cost 
and potentially reduced toxicity. In a 
post-ENHANCE world, the most effec-
tive strategy for using ezetimibe (an agent 
without proven outcome benefits) from a 
healthcare value perspective would be to 
initiate therapy with the 5-mg dose. 

This finding has implications for thera-
peutic decision making regarding patients 
who are not at their LDL-C goal. If addi-
tional LDL-C lowering is deemed neces-
sary in a patient receiving the split tablet, 
increasing the dose of a statin or switching 
to a more potent statin would likely yield 
greater LDL-C lowering than increasing 
the dose of ezetimibe. If a patient is receiv-
ing the maximum dose of the most potent 

statin, consideration can be given to 
titration of ezetimibe or the initiation of 
therapy with an agent from a different 
class of LDL-C–lowering medications. 
Furthermore, in those situations where 
ezetimibe has been up-titrated without 
incremental LDL-C reduction, down-
titration should be strongly considered.

Implementing this ezetimibe dosing 
strategy in our own institution, a process 

 

Take-away Points
Splitting a 10-mg ezetimibe tablet yields a 5-mg dose that appears to be clinically equiva-
lent to the 10-mg dose.

n Tablet splitting has been successfully implemented to reduce the cost of lipid-lowering 
therapy.

n Splitting of ezetimibe tablets is feasible and can result in billions of dollars of savings 
annually.

n A potential added advantage of this lower-dose cost-saving strategy is a reduction in 
side effects.
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n Figure 1A. Changes in LDL-C After Initiation of Ezetimibe Therapya

LDL-C indicates low-density lipoprotein cholesterol.
aEzetimibe 5 mg and ezetimibe 10 mg resulted in almost identical percent reductions in LDL-C 
(P = .98).

n Figure 1B. Changes in Total Cholesterol After Initiation of Ezetimibe 
Therapya

aA significant and marked reduction in total cholesterol was demonstrated after initiation of 
therapy with ezetimibe 5 mg (16.0%; P <.001) and ezetimibe 10 mg (18.9%; P <.001). The  
2 dosages resulted in almost identical percent reductions in total cholesterol (P = .50). 
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we have begun, could result in significant annual savings 
of more than $40,000, while VA-wide implementation 
could result in annual savings of more than $70 million. 
Worldwide adoption of this strategy could result in annual 
cost savings of more than $1 billion, with a potentially 
improved safety profile.
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