A Conversion Protocol for
Simvastatin and Gemfibrozil
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Eliminating gemfibrozil from a statin-containing regimen may be safe and effective
for patients with low triglyceride levels.

levated low-density lipoprotein
cholesterol (LDL-C) is a major
risk factor for the develop-
ment of coronary artery disease
(CAD). For the past decade, lower-
ing LDL-C has been the main focus
in the treatment of dyslipidemia.'
Significant evidence also exists that
hypertriglyceridemia is related to
complications, including pancreati-
tis, and may also be independently
linked to cardiovascular risk.*?
Current treatment guidelines, pub-
lished by the National Cholesterol
Education Program Adult Treatment
Panel III (NCEP ATP III), establish
LDL-C reduction as the primary goal
and triglyceride (TG) reduction as the
secondary goal. If TG levels are signif-
icantly elevated (> 500 mg/dL), then
TG becomes the primary goal due to
increased risk of pancreatitis.®
Simvastatin, a 3-hydroxy-3-
methylglutaryl-coenzyme (HMG-
CoA) reductase inhibitor, has long
been the drug of choice in the VA
system for the treatment of dys-
lipidemia, despite its risks, which
include myalgias, myopathy, and
rhabdomyolysis.® Incidence of true
statin-induced myopathy or rhab-
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domyolysis is very low, estimated to
occur in < 1% of high-dose simvas-
tatin users; the benefits of statin use
are often thought to outweigh the
risks of therapy.®’

In the Helsinki Heart Study and
the Veterans Affairs High-Density Li-
poprotein Cholesterol Intervention
Trial (VA-HIT), gemfibrozil reduced
TG concentrations by 20% to 50%.
Gemlfibrozil was shown to be useful
in both the primary and secondary
prevention of CAD and demonstrated
mortality reduction in patients with
CAD.#° The combination of gemfi-
brozil with simvastatin has been dis-
couraged due to the increased risk of
muscle-related complications; how-
ever, in practice, the medications are
often prescribed concomitantly. A
pharmacokinetic study reported that
gemlfibrozil increased the measured
area under the curve concentration
of simvastatin 2-fold, likely the rea-
son that rates of myopathy and rhab-
domyolysis are 6 times greater when
simvastatin is used in combination
with gemfibrozil."°

In June 2011, the FDA released
new recommendations on the use of
simvastatin, which included a dose
limit of 40 mg (previously the maxi-
mum simvastatin dose was 80 mg)
and new drug combination contrain-
dications." These recommendations
were made in light of the SEARCH
(Study of the Effectiveness of Addi-

tional Reductions in Cholesterol and
Homocysteine) trial, a large, random-
ized, placebo-controlled trial that re-
vealed a significantly higher rate of
myopathy and rhabdomyolysis with
simvastatin than had other previous
studies.'> Medications cited to increase
risk of simvastatin-induced muscle in-
jury included gemfibrozil, and com-
bination therapy is now considered a
contraindicated treatment option.'%!3

In August 2011, the Pharmacy
and Therapeutics (P&T) Committee
at the Ralph H. Johnson VA Medical
Center in Charleston, South Caro-
lina, reviewed the FDA warning and
approved an automatic conversion
protocol to be applied to patients
prescribed both gemfibrozil and sim-
vastatin. First, the primary goal of
therapy (either TG or LDL-C reduc-
tion) was determined. TG reduction
was considered the primary goal if
patients had a history of TG level of
> 500 mg/dL or TG-induced pancre-
atitis; LDL-C was the primary goal in
all other patients.

Once the goal of therapy was de-
termined, options for intervention
included discontinuation of gemfibro-
zil, statin dose escalation, and/or ad-
dition of niacin or fish oil. In patients
whose TG concentration met NCEP
goal < 150 mg/dL, gemfibrozil was
discontinued. Statin dose was esca-
lated if needed for further LDL-C re-
duction. Per P&T recommendations,
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CONVERSION ALGORITHM
Patients prescribed BOTH simvastatin and gemfibrozil:
1. Determine primary goal:
e TG (if TG > 500 or history of pancreatitis)
¢ | DL-C (goal based on Framingham risk score)

2. Primary goal-LDL-C reduction:
LDL-C

LDL-C at goal &
TG < 150 mg/dL

LDL-C at goal &
151 < TG < 250 mg/dL

LDL-C at goal &
251 < TG < 500 mg/dL

LDL-C elevated from Discontinue gemfibrozil | Increase simvastatin dose (do not exceed
goal 40 mg ghs) or consider rosuvastatin 10 mg/d
if simvastatin 40 mg daily has been reached.

Action Suggested Action

Discontinue gemfibrozil | Continue to encourage TLC.?

Discontinue gemfibrozil | Add fish oil 2 g/d. Titrate up to 4 g/d if clinically

indicated.

Add Slo-Niacin Tablets 500 mg ghs, titrated to
1,500 mg ghs as tolerated.

Discontinue gemfibrozil

3. Primary goal—TG reduction:
e Continue gemfibrozil

¢ | DL-C at goal e | DL-C not at goal

Starting dose

Starting dose Conversion Conversion

Simvastatin 80 mg

Rosuvastatin 10 mg

Simvastatin 80 mg

Rosuvastatin 10-20 mg°

Simvastatin 40 mg

Pravastatin 80 mg

Simvastatin 40 mg

Rosuvastatin 5 mg

Simvastatin 20 mg

Pravastatin 40 mg

Simvastatin 20 mg

Rosuvastatin 5 mg

Simvastatin 10 mg

Pravastatin 20 mg

Simvastatin 10 mg

Rosuvastatin 2.5 mg

Simvastatin 5 mg

Pravastatin 10 mg

Simvastatin 5 mg

Rosuvastatin 2.5 mg

4. LDL-C or TGs at goal after treatment with combination maximum dose rosuvastatin and gemfibrozil >
discontinue gemfibrozil, titrate rosuvastatin to LDL-C goal, and add fenofibrate for TG control.
¢ This is a LAST LINE option if patient has failed all other therapies

5. Inform patient of medication changes using simvastatin/gemfibrozil combination letter template.

6. A follow-up lipid panel (and BMP if changing statin) is recommended but not required 6 to 12 weeks
after the intervention.

aFenofibrate has proven efficacy in lowering TGs; however, it lacks large scale morbidity and/or mortality outcomes data; therefore, we cannot recommend the
substitution of fenofibrate for gemfibrozil at this time.

PTLC: Limit saturated fat < 7% of calories, cholesterol < 200 mg/d; if TG > 500: consider very low fat diet (< 15% total calories from fat); consider increased
viscous (soluble) fiber (10-25 g/d) and plant stanols/sterols (2g/d); Weight management (5%-10% reduction); Increased physical activity (150 minutes vigorous
exercise weekly).

°Maximum dose rosuvastatin 10 mg when used in combination with gemfibrozil.

BMP = bone morphogenic protein-2; LDL-C = low-density lipoprotein cholesterol; TLC = Therapeutic Lifestyle Changes; TGs = triglycerides; ghs = every night.

Figure 1. Pharmacy and Therapeutics Committee Approved Conversion Algorithm for Patients
Prescribed Both Gemfibrozil and Simvastatin.
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CONVERSION PROTOCOL

Figure 2. Patient Inclusion/Exclusion Criteria.

151 patients received
prescriptions for simvastatin
and gemfibrozil in 2011

62 patients excluded from analysis
32 missing laboratory data

20 with history of TG > 500 mg/dL
9 off-protocol medication changes

89 patients included in
primary analysis

1 nonfasting lipid panel

81 patients: LDL-C & TG at
goal at baseline

Gemfibrozil discontinued

Statin dose maintained

8 patients: TG at goal, but
LDL-C above goal at baseline

Gemfibrozil discontinued

Statin dose increased

a clinical pharmacist evaluated each
patient, made an intervention based
on the P&T approved protocol, and
sent a letter, which described the in-
tervention and the reason for the ac-
tion, to each patient.

This study evaluated the out-
come of the P&T committee-
approved automatic conversion
protocol in subgroups of patients
prescribed simvastatin and gemfibro-
zil with a TG serum concentration
<150 mg/dL at baseline (Figure 1).

METHODS

A retrospective chart review was
conducted on all patients who had
prescriptions for gemfibrozil and sim-
vastatin, prescribed in the 52 weeks
before August 15, 2011; patient re-
cords were reviewed between Sep-
tember 1, 2011, and April 30, 2012.
Patients were included for study
analysis if they underwent a P&T
committee-approved conversion al-
gorithm between September 1, 2011,
and December 31, 2011, were aged
18 to 88 years, and their most recent

TG measurement was < 150 mg/dL.
Only those patients who had a
fasting lipid panel documented in
the 56 weeks preceding the study
intervention and who returned for
a follow-up lipid panel within 6 to
24 weeks following the intervention
were included in the study analy-
sis. Patients were excluded from the
analysis if they received prescrip-
tions for simvastatin or gemfibro-
zil from pharmacies outside the VA
system, if their cholesterol medi-
cations were adjusted during the
observation period outside of the
initial intervention, if they had any
lifetime history of TG > 500 mg/dL
or pancreatitis, or if the subjects
were incarcerated or pregnant at
any time during the study period.
Relevant data were collected,
using the VistA (Veterans Health
Information Systems and Technol-
ogy Architecture) and CPRS medi-
cal record documentation systems.
Patient demographic data, including
age, gender, treatment indication,
past medical history, adverse drug

reaction history, and prescription
history were collected for analysis of
the study population baseline char-
acteristics. In addition, pertinent
laboratory data were examined, in-
cluding lipid parameters (total cho-
lesterol [TC]; LDL-C; high-density
lipoprotein cholesterol [HDL-C];
and TG) and liver function (LF)
markers (aspartate aminotransfer-
ase [AST]/alanine aminotransferase
[ALT]), both before and after the
intervention. Patient charts were
manually reviewed at follow-up for
any adverse events (AEs) attributed
to the cholesterol medications.

The primary endpoints included
the average change from baseline
in lipid parameters, including TC,
LDL-C, HDL-C, and TG in each
group. Secondary endpoints in-
cluded descriptions of any safety
concerns or AEs. The study was ap-
proved on December 15, 2011, by
the Medical University of South Car-
olina internal review board and the
VA research and development com-
mittee. Statistical analysis was com-
pleted, using the paired Student ¢ test
for continuous data, and a descrip-
tive analysis was performed for AEs.

RESULTS

Initial patient retrieval included
151 patients who had received pre-
scriptions for gemfibrozil and simv-
astatin during 2010-2011 and who
also had a TG level of < 150 mg/
dL obtained in the previous year.
Of these patients, 32 patients were
missing laboratory data, 20 patients
had a lifetime history of a TG level
of > 500 mg/dL or pancreatitis,
9 patients had off protocol medica-
tion changes, and 1 patient had a
nonfasting lipid panel. A total of 62
patients were excluded from the final
analysis (Figure 2).

Eighty-nine patients were in-
cluded in the primary analysis; 8 of
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those patients were meeting their TG
goal but had an LDL-C elevated from
goal at baseline, and 81 patients were
meeting both their TG and LDL-C
goals at baseline. The baseline demo-
graphics were reflective of a typical
VA population: 99% male, average
age 67.3 years, 38% white and 10%
African American (52% did not dis-
close a racial identification).

The primary efficacy goal of
change in average lipid parameters
after intervention was assessed
at 6 to 24 weeks postintervention.
Eighty-one patients who met both
TG and LDL-C goals at baseline
were evaluated (Table 1, Figure 3).
Average TC, LDL-C, HDL-C, and
AST were not significantly differ-
ent before and after intervention.
There was a statistically significant
difference in the average TG levels
preintervention and postinterven-
tion (107.5 mg/dL vs 159.5 mg/dL;
P < .001). Average ALT was signifi-
cantly higher in the postintervention
group (19.6 vs 27; P < .001).

In patients with TGs < 150 mg/dL
who did not meet the LDL-C goal
at baseline, there was also a statisti-
cally significant difference in average
TG levels pre- and postintervention
(107.6 mg/dL vs 156.1 mg/dL; P = .01).
Average LDL-C did not significantly
change pre- and postinterven-
tion (119.6 mg/dL vs 119.1 mg/dL;
P = .82), nor did TC, HDL-C, or
AST/ALT (Table 2, Figure 4).

There were no AEs reported in
the 6 to 24 weeks following the
intervention that could have been
attributed to the cholesterol medi-
cations. In addition, there were no
new diagnoses of pancreatitis en-
tered in the patient’s medical re-
cords in the follow-up period. Of
note, the range of TG levels after
discontinuation of gemfibrozil
was 38 mg/dL to 341 mg/dL. After
the intervention, 17 of 89 patients

CONVERSION PROTOCOL

Table 1. Average Lipid Parameters Pre- and
Postintervention; LDL-C Meeting Goal at Baseline (n = 81)

Preintervention Postintervention

(95% ClI) (95% ClI) P Value
TC 143.8 (+ 6.5) 147.5 (£ 6.3) =.45
LDL-C 81.2 (x5.3) 75.0 (+ 4.5) =.1
TGs 107.5 (+ 4.8) 159.5 (+ 14.4) < .001
HDL-C 41.2 (+ 2.5) 40.9 (= 2.7) = .91
AST 21.7 (+ 1.4) 23.7 (+1.9) =19
ALT 19.6 (+ 1.9) 27.0 (= 3.9) =.003

ALT = alanine aminotransferase; AST = aspartate aminotransferase; Cl = confidence interval;
HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol;

TGs = triglycerides.

Figure 3. Results: Patients Meeting TG and LDL-C Goals

at Baseline (n = 81).
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ALT = alanine aminotransferase; AST = aspartate aminotransferase; HDL-C = high-density lipoprotein
cholesterol; LDL-C = low-density lipoprotein cholesterol; TC = total cholesterol; TGs = triglycerides.

(19%) had TG levels of > 200 mg/dL;
however, only 1 of 89 patients had
a TG level of > 300 mg/dL. No pa-
tients had a measured TG level of
> 500 mg/dL after the intervention.

DISCUSSION

There was a statistically significant in-
crease in TG concentrations in both
groups after discontinuation of gem-
fibrozil, regardless of change in statin
dose. However, the clinical signifi-
cance of this increase is debatable. The
NCEP ATP 1II guidelines define a TG
goal of < 150 mg/dL, and in this study,
the average TG level after discontinu-
ation of gemfibrozil was 159.5 mg/dL

in the group meeting LDL-C goal and
156.1 mg/dL in the group not
meeting LDL-C goal. Following this
strict definition, patients did not
maintain TG control after the study
intervention. Nevertheless, 80% of
patients moved from the “normal”
category (TG < 150 mg/dL) prein-
tervention to the “borderline high”
category (TG 150-200 mg/dL) pos-
tintervention per ATP III definitions.?
The importance of TGs as an in-
dependent marker for cardiovascular
risk has been debated for decades.
Data from the Copenhagen City
Heart Study indicated that plasma
TG levels were significantly associ-
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CONVERSION PROTOCOL

Table 2. Average Lipid Parameters Pre- and
Postintervention; LDL-C Not Meeting Goal at Baseline (n = 8)

Pre-intervention Postintervention

(95% Cl) (95% Cl) P Value
TC 185.8 (+ 21.8) 190.4 (+22.9) =.78
LDL-C 119.6 (+ 16.8) 119.1 (£ 24.1) =.82
TGs 107.6 (= 17.9) 156.1 (= 35.1) =.03
HDL-C 44.5 (+ 8.6) 40.1 (=7.8) =.16
AST 22.1 (+ 3.3) 29.3 (= 8.5) = .42
ALT 19.1 (+ 4.8) 37.8 (= 13) =N5

ALT = alanine aminotransferase; AST = aspartate aminotransferase; Cl = confidence interval;
HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol;

TGs = triglycerides.

Figure 4. Results: Patients Meeting TG but Not LDL-C Goals at

Baseline (n = 8).

200

150

m Preintervention

100

50

m Postintervention

TC I LDL-C TGs

T
HDL-C AST ALT

ALT = alanine aminotransferase; AST = aspartate aminotransferase; HDL-C = high-density lipoprotein
cholesterol; LDL-C = low-density lipoprotein cholesterol; TC = total cholesterol; TGs = triglycerides.

ated with increased risk of non-
hemorrhagic ischemic events. The
relative risk (RR) of ischemic stroke
was increased 1.12 (95% confidence
interval [CI], 1.07 — 1.16) for every
88.6 mg/dL increase in TGs in that
population.™*

A meta-analysis of 17 prospective
studies of Western subjects found
TGs to be an independent risk fac-
tor for cardiovascular disease (CVD)
endpoints; RR was 1.14 in men (95%
CI, 1.05 - 1.28) and 1.37 in women

(95% CI, 1.13 - 1.66) per 88.6 mg/dL
increase in TGs." The association of
increased TG concentrations with
increased risk of stroke has been val-
idated in 2 other meta-analyses.'®
Based on these data, there is a cor-
relation between elevated TGs and
CVD; however, as Dr. Jerzy-Roch
Nofer discusses in an editorial pub-
lished in 2011 in Current Opinion in
Lipidology, the importance of a risk
factor is contingent on finding ben-
efit with treatment.'®

Two large interventional studies,
ACCORD (Action to Control Cardio-
vascular Risk in Diabetes trial) and
FIELDS (Fenofibrate Intervention and
Event Lowering in Diabetes trial), did
not show a beneficial effect on cardio-
vascular morbidity and mortality after
a clear TG reduction.'”? The AC-
CORD and FIELDS studies suggest
that although elevated TGs may be as-
sociated with elevated cardiovascular
risk, no clear protective relationship
exists when TGs are reduced to the
goal level. Patients in this study who
had gemfibrozil discontinued exhib-
ited an increase in TG concentrations;
however, the clinical significance of
the change is minimal.

Additionally, none of the patients
in this study had a TG concentra-
tion > 500 mg/dL after the interven-
tion; only 1 of 89 had a TG > 300
mg/dL. This information indicates
that most of the patients who were
receiving both gemfibrozil and sim-
vastatin likely did not need medi-
cal management of their TG levels
to begin with. As mentioned earlier,
numerous studies did not find a di-
rect causal relationship between the
reduction of cardiovascular risk after
treating TG concentrations and the
NCEP ATP III goal < 150 mg/dL.

There was a small yet signifi-
cant increase in average ALT in the
group of patients who met both
LDL-C and TG goals at baseline at
follow-up. The increase in ALT met
criteria for statistical significance,
but both values were maintained
within the range of normal values
(defined as 7 to 55 units/L by the
Mayo Clinic).*! Additionally, the
FDA no longer recommends routine
monitoring of LF tests during statin
therapy in patients with no history
of abnormal results.?? The authors
concluded that the change in ALT
was an incidental finding and did
not require further investigation.
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The retrospective study design
and small patient population limit
the external validity of the study.
Additionally, the authors did not as-
sess patient compliance with ther-
apy before or after the intervention,
which may have skewed the results.
Future studies may be designed in a
randomized, controlled fashion and
would ideally include a broader pa-
tient population.

This study provides evidence
that can be used in future clinical
decisions. Patients in this study
may have had slightly elevated TG
levels when gemfibrozil was initi-
ated; however, all patients with a
history of TG = 500 mg/dL were
excluded in this study. None of the
patients reached the critical thresh-
old at study follow-up despite a
history of TG 2150 mg/dL (but
< 500 mg/dL). This study provides
further compelling information that
practitioners should aggressively
focus on reaching LDL-C and non-
HDL-C goals before addressing TG
concentrations.

CONCLUSIONS

Implementation of an automatic
conversion protocol in patients
prescribed both simvastatin and
gemfibrozil with a baseline TG
< 150 mg/dL did not adversely af-
fect lipid control. Patients whose
LDL-C met goal preintervention
maintained their LDL-C goal at fol-
low-up. Additionally, patients who
were not meeting LDL-C goals did
not have an increase in LDL-C after
the intervention, although there
was not a significant improvement
in LDL-C either. Both groups dem-
onstrated a statistically significant
increase in TG levels after discon-
tinuation of gemfibrozil; however,
the clinical significance of the TG
change was limited. The results of
this study support eliminating gem-

fibrozil from a statin-containing reg-
imen in patients with low TG who
are prescribed the combination. @
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