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A change in formulary statins was not associated with any differences in
liver enzymes or lipid control for patients but did result in significant cost savings at the
North Florida/South Georgia Veterans Health System.

atients with known cardio-

vascular (CV) disease are at

greater risk for CV events.!

Hydroxymethylglutaryl-CoA
(HMG Co-A) reductase inhibitors, or
statins, have been shown to reduce
CV events and to reduce all-cause
mortality'? Thus, these agents should
be a standard approach to secondary
prevention of CV events."? Although
the main function of statins is to
lower total cholesterol (TC) and low-
density lipoprotein cholesterol (LDL-
C) levels, trials have shown that
other lipid-lowering agents have re-
duced the incidence of CV events but
have failed to show any difference
in mortality.! Thus, the therapeutic
effects of statins may be a result of
“pleiotropic” effects in addition to a
reduction in LDL-C.?

As a result, prescribing practices
and professional society guidelines
have deferred to statins as a first-line
choice for lipid-lowering therapy.' Al-
though each statin varies in its abil-
ity to lower LDL-C and inhibit HMG
Co-A reductase, as a class, statins
have been proven to be safe and ef-

ficacious in reducing LDL-C, decreas-
ing risk of coronary artery disease,
and decreasing mortality.

The 2013 American College of
Cardiology (ACC) and American
Heart Association (AHA) guideline
on the treatment of blood cholesterol
to reduce CV risk in adults resulted
in a major shift in clinical practice
recommendations. The focus of treat-
ment has changed from LDL-C and
TC goals to stratifying patients to
either high-intensity or moderate-
intensity statin therapy, based on
their comorbidities and risk of ath-
erosclerotic CV disease (ASCVD).!
Primary prevention of CV disease has
been proposed for patients with dia-
betes mellitus aged 40 to 75 years, fa-
milial hypercholesterolemia (LDL-C
> 190 mg/dL), and for patients with
an ASCVD risk score > 7.5%. Second-
ary prevention has been proposed for
all patients with a history of ASCVD.
Among the available choices for in-
tensive statin therapy, the 2 most
potent regimens are atorvastatin
(40-80 mg) and rosuvastatin
(20-40 mg) daily. The ACC/AHA
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guideline recommends high-potency
therapy with either rosuvastatin or
atorvastatin with equal preference.!

Statin therapy is generally well tol-
erated; however, the use of statins is
not without risk of adverse drug re-
actions (ADRs). Skeletal muscle dis-
comfort has been reported in 4% to
10% of patients taking either atorvas-
tatin or rosuvastatin.* Liver enzyme
abnormalities are less common, hav-
ing been reported in only about 2%
to 3% of patients taking either ator-
vastatin or rosuvastatin.*> Although
muscle-related intolerance and liver
enzyme abnormalities are considered
to be class effects, research specu-
lates that the therapeutic and safety
effects of statins may differ, based on
tissue solubility.*® Variability in the
myotoxic and hepatotoxic effects of
statins has been attributed to differ-
ences in tissue solubility, hypothesiz-
ing that lipophilic statins are more
easily taken up into myocytes and
hepatocytes, resulting in an increase
in toxic effects.*®

This study assessed differences
in therapeutic and safety endpoints
resulting from the recent inter-
change from rosuvastatin to atorv-
astatin within the North Florida/
South Georgia Veterans Health
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System (NF/SGVHS). Although both
these agents are high-potency HMG
Co-A reductase inhibitors and share a
mechanism of action, they have phar-
macokinetic differences, including
a key difference in tissue solubility
(Table 1).

With the availability of low-cost
generic atorvastatin in early 2012, the
VA Medical Advisory Panel and Phar-
macy Benefits Management (VA MAP/
PBM) added atorvastatin to the VA
National Formulary as the preferred
high-potency statin.”® Before October
2012, rosuvastatin had been the pre-
ferred high-potency statin within the
VA. With support from VA MAP/PBM
leadership, NF/SGVHS instituted an
interchange from rosuvastatin to atorv-
astatin for cost-savings purposes.’

Before the interchange, the records
of patients were reviewed to deter-
mine whether justification existed
for continued use of rosuvastatin.
Patients were converted to atorvas-
tatin if deemed appropriate and re-
ceived education and consultation
through direct patient contact or a
letter regarding the interchange. Jus-
tifications for continued use of rosu-
vastatin included documentation of
an atorvastatin ADR, active liver dis-
ease, or patients taking cyclosporine
or certain protease inhibitors.®

The objective of this retrospective
evaluation was to assess the efficacy
and safety of the interchange from ro-
suvastatin to atorvastatin within NF/
SGVHS. The results of this review are
helpful to confirm the efficacy and
safety of the interchange and iden-
tify any differences in efficacy and
safety that may have occurred as a
result of the interchange to a different
high-potency statin. For this review,
statin efficacy was assessed via review
of pre- and postinterchange lipid
panel values, assessing for a signifi-
cant difference between equipotent
atorvastatin and rosuvastatin therapy:

Table 1. Pharmacokinetic Differences Between
Rosuvastatin and Atorvastatin*®

Rosuvastatin Atorvastatin
Dose, mg 5-40 10-80
Peak, h 3-5 1-2
Bioavailability, % ~20 ~14
Volume of distribution, L 134 381
Protein binding, % 88 >98
Metabolism CYP 2C9 CYP 3A4

Similarly, safety was assessed by anal-
ysis of pre- and postinterchange liver
enzyme panels and assessing for sig-
nificant differences as a result of the
interchange.

METHODS

The therapeutic interchange was con-
ducted within the NF/SGVHS, which
provides patient care at hospitals in
Gainesville, Florida, and Lake City,
Florida, and 11 outpatient clinics lo-
cated throughout North Florida and
South Georgia. Like other VA facili-
ties, NF/SGVHS uses Computerized
Patient Records System (CPRS) to
electronically integrate all clinical pa-
tient information, including medical
progress notes, consults, admission
and discharge summaries, allergies
and ADRs, patient problem lists (di-
agnoses), vital signs, medication
orders, and laboratory test results.
Approval to conduct this study was
granted by the University of Florida
Investigational Review Board and the
Research and Development Commit-
tee at NF/SGVHS.

Therapeutic Interchange Process

Interchange from rosuvastatin to
atorvastatin was expected to provide
about $643,000 annually in drug
cost savings to NF/SGVHS while
providing equivalent therapy. The

Table 2. Interchange Guide®

Rosuvastatin, mg/d | Atorvastatin, mg/d
5 20

10 20-40

20 40-80

40 80

cost for a 30-day supply of rosuvas-
tatin was about $22.56 at the time
of interchange, and a 30-day supply
of generic atorvastatin was $1.77.
The interchange from rosuvastatin
to atorvastatin was approved by the
Pharmacy and Therapeutics Com-
mittee Meeting on August 8, 2012,
and began shortly thereafter. Inter-
changes were halted temporarily in
November 2012 due to a shortage of
manufacturer supply, but the process
fully resumed in January 2013 once
the drug shortage resolved. Direc-
tion was provided to VA facilities by
a guidance letter issued through PBM
leadership.® The interchange used a
standard interchange guide to com-
plete the process (Table 2).

Posttherapeutic Interchange Analysis
Researchers conducted an in-
ternal pharmacy computerized
prescription records search to identify
VA outpatients who were converted
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Table 3. Population Data
(N = 202)

Table 4. Adverse Drug
Reactions, No. (N = 16)

Parameter Patients, No. (%) Myalgia 10
Correct interchange 167 (82.7) Treatment failure 2
Drug interactions 62 (30.7) Liver enzymes abnormal 1
Adherent 170 (84.2) Gastrointestinal 3
Therapy discontinued 29 (14.4) Other 2
Adverse drug reactions 16 (8.0)
tion possession ratio of at least 70%,
Aged > 65 years 124 (61.4) which correlated to receipt of 3 or
more 90-day supplies in the year
Male 200 (99.0) prior to interchange. The above data
Average BMI 32.4 were collected via retrospective chart

Abbreviation: BMI, body mass index

from rosuvastatin to atorvastatin from
February 1, 2012, to August 1, 2013.
A total of 202 patients were randomly
selected and included in this retro-
spective chart review. Investigators
analyzed data points for safety and ef-
ficacy, including liver function tests
(LFTs), lipid panels, and ADR reports.
This information was obtained from
laboratory data, vital signs, allergy in-
formation, ADR data, and progress
notes using CPRS. Two sets of labora-
tory data were obtained for research
purposes, the most recent laboratory
values pre-interchange and the most
recent laboratory values postinter-
change to atorvastatin.

Investigators determined whether
patients were converted to an equiva-
lent dose of atorvastatin through an
assessment of the most recent dosage
of rosuvastatin before the interchange
and the dosage of atorvastatin postint-
erchange. Researchers also analyzed
refill history and interacting medica-
tions to assess possible confounding
factors. Medication adherence was
assessed via refill history. Medication
adherence was defined as a medica-

review and entered into a spreadsheet.

Statistics

All identifying information was re-
moved from the data set prior to sta-
tistical analysis. The data analysis for
this project was generated using SAS/
STAT software, version 9.3 of the SAS
System for Linux x64 (SAS Institute,
Cary, North Carolina).

Researchers assumed an equal
variance in preinterchange and
postinterchange lipid and liver
panel values. Preinterchange and
postinterchange lipid values (LDL-C,
HDL-C, total cholesterol [TC], and
triglycerides [TGs]) and liver values
(aspartate aminotransferase [AST],
alanine aminotransferase [ALT], al-
kaline phosphatase [ALP], and cre-
atinine phosphokinase [CPK]) were
analyzed by paired t test. All values
were reported as mean (SD), and sig-
nificance was defined as P < .05.

Results

More than 6,000 veterans within the
NF/SGVHS were identified as eli-
gible for the interchange. Of those
who were converted, 202 patient
records were randomly selected
and reviewed. Patient population

characteristics are summarized in
Table 3. Most patients were aged
> 65 years (61.4%) with an average
body mass index (BMI) of 32.4. Most
patients were converted to the correct
corresponding dose of atorvastatin
(82.7%) and achieved adherence
with statin therapy (84.2%). There
was no difference in pre- and postint-
erchange adherence detected as a re-
sult of this review.

Adverse drug reactions were
documented in 16 cases, account-
ing for 8% of the study population.
The most commonly reported ADR
was myalgia or arthralgia, which was
found in 10 cases (5%). Other ADRs
identified in this retrospective review
included treatment failure, nausea,
vomiting, abdominal discomfort, ab-
normal liver enzymes, nasopharyn-
gitis, and pruritis (Table 4). Of note,
treatment failure was determined on
a case-by-case basis but was generally
defined as a failure to reach LDL-C
goal (< 100 mg/dL or < 70 mg/dL),
despite titration of atorvastatin. In-
teracting medications were identified
in 30.7% of patients; however, no
reported ADRs were associated with
interacting medications. The most
common drug interaction was con-
comitant niacin, followed by antiar-
rhythmics (ie, amiodarone, diltiazem,
etc), and fibrates (ie, gemfibrozil, fe-
nofibrate). All potentially interacting
medications identified in this retro-
spective chart review are compiled in
Table 5.

No significant difference between
mean pre- and postinterchange lipid
panel values was identified in this
retrospective chart review (Table
6). In addition, no significant differ-
ence was detected in pre- and post-
interchange AST, ALT, and CPK
values (Table 7). However, a statisti-
cally significant increase in ALP was
detected, with a mean ALP of
73.33 TU/L prior to interchange
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Table 5. Drug Interactions
Detected

STATIN CONVERSION

Table 6. Pre- and Postinterchange Lipid Panel

Drug No. (%)
Niacin 26 (41.9)
Fibrates 19 (30.6)
Cardiovascular— 23(37.1)
anti-arrhythmics,
antianginal
Anticonvulsants 4 (6.5)
Ezetimibe 3(4.9)

and 83.64 IU/L postinterchange
(P <.0001).

DISCUSSION

The goal of this retrospective obser-
vation was to ensure that safety and
efficacy were not compromised as a
result of this cost-saving therapeutic
interchange. No differences in liver
enzymes (safety) and lipid control
(effectiveness) were observed in this
study. There were no statistically sig-
nificant changes to the lipid panel
or liver panel detected with the ex-
ception of ALP. The reason for this
statistically significant increase is un-
known; however, it may support the
hypothesis of variation in hepatocel-
lular effects between the statins due
to lipophilic properties.>® In general,
liver enzymes can be affected by ex-
trahepatic functions. Serum ALP and
other liver enzymes can be affected
by bone disease, abdominal adiposity,
alcoholism, and other concomitant
diseases.'® No comorbid conditions
were assessed, thus differences in
liver enzymes may not be fully attrib-
utable to statin therapy. This retro-
spective review found no clinically
significant effect correlated with the
increase in ALP

The results of this analysis are
congruent with similar therapeutic

Preinterchange, Postinterchange Pvalue
mg/dL (SD) mg/dL (SD)
Total cholesterol 166.2 (= 40.06) 165.79 (= 41.36) .88
Low-density lipoprotein 89.79 (x 37.75) 91.38 (+ 34.33) 51
cholesterol
High-density lipoprotein 43.75 (£ 12.73) 43.85 (= 13.85) .93
cholesterol
Triglycerides 174.25 (= 106.68) 169.88 (+ 136.73) 53

interchange studies, which resulted
in cost savings without compromis-
ing safety or efficacy.>!" Unlike other
therapeutic interchange studies, this
study analyzed both safety and lipid-
lowering efficacy outcomes, instead
of focusing solely on changes in
LDL-C lowering, total cost savings,
and/or adherence.'*"* By including
the entire lipid panel and liver panel
into the review, this study conducted
a more inclusive review of inter-
changeability with statins, address-
ing issues such as HDL-C lowering,
TG changes, and liver enzyme fluc-
tuation on conversion. There had not
been a sufficient time to assess effi-
cacy in terms of CV outcomes.

Two adverse events alluded to
therapeutic failure as a reason for
discontinuing atorvastatin. In the
previous ATP III lipid guidelines,
therapeutic failure was achieved
when patients did not reach their
LDL-C goals despite appropriate ti-
tration of statin therapy.? However,
the ACC/AHA lipid guidelines have
done away with lipid goals as a mea-
surement of treatment therapy, focus-
ing rather on evidence-based high- or
moderate-intensity statin therapy that
has been proven in clinical trials to
reduce mortality and CV events.!
Although measurement of efficacy
via lipid panel values is no longer a
guideline recommendation, the re-

sults of this chart review have shown
no difference in lipid values as a re-
sult of the interchange, confirming
the interchangeability of rosuvastatin
and atorvastatin at their equivalent
doses.

Limitations

The interchange of rosuvastatin to
atorvastatin was a policy change
affecting all patients within the
NF/SGVHS. In order to reflect
true population data and more
accurately predict the effects of
such a policy change, this study
used intention-to-treat analysis, in-
cluding all patients, even patients
who were found to be nonadher-
ent. This study is also limited by
sample size (N = 202). Addition-
ally, the generalizability of these
findings may be limited. The study
population was mostly males aged
> 65 years with an average BMI
of 32.4. Researchers did not compile
comorbidity, race, or concomitant
medication data. Additionally, the
duration of statin therapy prior
to laboratory value collection
was undefined.

A retrospective chart review lends
itself to limitations in data collection.
Medication adherence is a factor that
is assumed to have a significant effect
on the results of this interchange. In
this review, adherence was assessed
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Table 7. Pre- and Postinterchange Liver Profile

Preinterchange IU/L (SD) Postinterchange IU/L (SD) Pvalue
AST 22.19 (+ 20) 23.40 (= 21) .16
ALT 24.01 (= 21) 25.79 (= 23) .06
CPK 148.93 (+ 113) 154.82 (+ 111.5) .54
ALP 73.33 (= 68) 83.64 (= 77.5) <.0001

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate

aminotransferase; CPK, creatinine phosphokinase.

via refill history. Researchers were un-
able to confirm actual consumption
of the medication.

Additionally, researchers did not
analyze comorbid conditions, which
may have had an effect on lipid panel
and liver panel values. For those
veterans who discontinued atorvas-
tatin therapy, the reason for discon-
tinuation was often not documented.
Thus, researchers were unable to as-
sess reasons for discontinuation.

CONCLUSION

The results generated from a review
of the therapeutic exchange of ro-
suvastatin to atorvastatin within
a veteran population affirm that
the interchange was not associ-
ated with any differences in safety
or lipid control, but did result in
significant drug cost savings. This
study provides support for health
care systems considering therapeu-
tic interchange with high-intensity
statins safely and effectively. @
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