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Applying Pharmacogenomics (PGx) to Manage
Statin-Associated Musculoskeletal Symptoms (SAMS)

PGx testing can be part of an overall strategy to find more tolerable statin
options in patients experiencing SAMS
SAMS are the most common side effects cited for statin therapy discontinuation.! Discontinuation of statin

therapy has been associated with a 36% higher rate of recurrent myocardial infarction and a 43% higher
rate of coronary heart disease.?

Integrating PGx testing into SAMS management

PGx testing can identify if a patient has genetic variations affecting statin metabolism and may be
a useful tool when selecting a statin or statin dose for rechallenge.
» Variations in the SLCO1B1 transporter gene may further increase the plasma concentrations of all statins.?

» Variations in the ABCG2 transporter gene and in SLCO1B1 function may further increase the risk of
SAMS with rosuvastatin use.?

« Variations in the CYP2C9 enzyme and in SLCOTBT function may further increase the risk of SAMS
with fluvastatin use.?

Figure 1. Genetic variation in transporter and enzyme function can increase the risk of SAMS
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Additional factors to consider

» There are several factors in addition to pharmacogenomics known to influence a patient’s risk
for developing SAMS, e.g., high-dose statin therapy, drug interactions, etc.

e Statins are commonly prescribed in the Veteran population and incidental drug-gene interactions
may be identified when ordering PGx testing for another indication. A finding for a patient on
chronic statin therapy who has not experienced SAMS may not require adjustment. See Table 2
for further guidance.

See the
Academic Detailing Management of Statin Intolerance Fact Sheet
(https://tinyurl.com/9nbkxk4f) for more information on other
intolerance management strategies.

Potential benefits of PGx testing for patients with a history of statin intolerance

+ Minimize risk of SAMS

R Improve medication adherence

Reduce cholesterol and lower risk
of adverse cardiovascular events

Utilize PGx testing to identify and address a potential cause of
SAMS in patients with continued need for statin therapy.
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Table 1. Therapeutic consequences of variable SLCO1B1 function and recommended adjustments
for patients experiencing SAMS3*

SLCO1B1

function

Therapeutic
consequence

Recommendation
for high-intensity
statin therapy*

Recommendation
for moderate-intensity
statin therapy*

Increased or
normal function

Decreased

or possible
decreased

function

Poor function

Typical myopathy
risk/statin exposure

1 Plasma
concentrations
compared to
normal function

1 Risk of toxicity/
SAMS compared
to normal function

11 Plasma
concentrations
compared to
normal/decreased
function

1 1 Risk of toxicity/
SAMS compared to
normal/decreased
function

Prescribe desired starting dose and adjust
based on disease-specific guidelines

Risk of SAMS

* Lowest:
rosuvastatin 20 mg

* Moderate:
atorvastatin 40 mg
rosuvastatin 40 mg

e Highest:
atorvastatin 80 mg

Risk of SAMS

e Lowest:
rosuvastatin 20 mg

 Highest:
atorvastatin 40-80 mg
rosuvastatin 40 mg

Risk of SAMS

* Lowest:
atorvastatin 10-20 mg
pitavastatin 1 mg
pravastatin 40 mg
rosuvastatin 5-10 mg

* Moderate:
fluvastatin 80 mg
pitavastatin 2 mg
pravastatin 80 mg

e Highest:
lovastatin 40-80 mg
pitavastatin 4 mg
simvastatin 20-40 mg

Risk of SAMS

* Lowest:
atorvastatin 10-20 mg
pitavastatin 1 mg
pravastatin 40 mg
rosuvastatin 5-10 mg

¢ Moderate:
fluvastatin 80 mg
pravastatin 80 mg

e Highest:
lovastatin 40-80 mg
pitavastatin 2-4 mg
simvastatin 20-40 mg

See CPIC guidelines (https://cpicpgx.org/guidelines/) for recommended dosing for combined SLCO7B1 and ABCG2
(rosuvastatin) or SLCO1B7 and CYP2C9 (fluvastatin) results or consult your PGx Clinical Pharmacist Practitioner.

*High-intensity statin therapy, as defined by the American College of Cardiology/American Heart Association, is statin therapy with
a > 50% LDL lowering effect. Moderate-intensity statin therapy is defined as statin therapy with a 30-49% LDL lowering effect.*

There has been no demonstrated increased risk of SAMS with up to 20 mg
of rosuvastatin in patients with decreased or poor SLCO1B1 function.’

This rosuvastatin dose is recommended for patients with an indication for moderate or high-intensity statin therapy.*
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Table 2. Guidance for incidental findings in patients already on statin therapy without

incidence of SAMS?
ST
Decreased e atorvastatin 40 mg e atorvastatin 80 mg
SLCO1B1 o fluvastatin 80 mg o lovastatin 40-80 mg
function e lovastatin 20 mg e pitavastatin 4 mg
e pitavastatin 2 mg * simvastatin 20-40 mg
e pravastatin 80 mg
e rosuvastatin 40 mg
e simvastatin 10 mg
Poor SLCO1B1 e fluvastatin 80 mg e atorvastatin 40-80 mg
function e pravastatin 80 mg e lovastatin 20-80 mg
e pitavastatin 2-4 mg
e rosuvastatin 40 mg
e simvastatin 10-40 mg
Y T
Recommendation | | | |
basedon  Iftaking for If taking If taking If taking for
therapy .2 4 weeks < 4 weeks <1year . > 1 year
duration: — without SAMS ¢ ¢ W|thouiSAMS
-
. Consider changing Consider changing .
Continue to alower to a lower Continue
SAMS risk statin/ SAMS risk statin/
dose to prevent dose to prevent
development of development of
SAMS (refer to Table 1) SAMS (refer to Table 1)
(N

Clinical pharmacist practitioners (CPP)

PGx CPPs are Advanced Practice Providers who are highly trained members of the healthcare team with
additional education or experience in pharmacogenomics.

Consult services are available in the electronic medical record orders package for providers to request
CPP assistance. CPPs can evaluate statin pharmacotherapy based on the PGx test results, make adjustments
if needed, and contact patients for follow-up education.
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