Understanding SAMS

Statin-Associated Muscle Symptoms — why they happen and what actually
helps

Most muscle pain on a statin is NOT from the statin. Don't quit before we check.

Real causes of muscle symptoms in patients on statins

(based on SAMSON N-of-1 trial and CTT meta-analysis)
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Names & Terms You Will Hear

SAMS (Statin-Associated A name for any muscle issue while taking a statin.
Muscle Symptoms)

Statin myalgia Muscle pain or aches with normal muscle blood tests (CK).

Statin myopathy Muscle pain WITH a high CK level. Less common. More
serious.

Rhabdomyolysis Bad muscle breakdown. Very high CK. May hurt the

kidneys. Very rare (about 1 in 10,000).

Statin intolerance Cannot take at least two statins. One was tried at the
lowest dose.

Statin-induced autoimmune Very rare immune muscle disease. Needs

myopathy (IMNM) immune-calming drugs.

Nocebo effect Symptoms show up because we expect them. Real

symptoms. Not from the pill.

This guide is educational only. Always follow your doctor's specific recommendations.
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What Is SAMS?

SAMS means any muscle pain, weakness, cramping, or soreness that starts while on a
statin.

Symptoms most often hit big muscle groups. That is thighs, buttocks, calves, and shoulders.
They are usually on both sides.

Symptoms most often start within 4-6 weeks of starting a statin. They can also start after a
dose increase. Late starts (years in) are rare.

About 1 in 10 patients on a statin reports muscle symptoms. But blinded studies show the
same symptoms happen on a sugar pill. So the statin is the true cause in only a few cases.

Severe muscle breakdown is truly rare. About 1 case per 10,000 patient-years.
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Why It Matters

Statins are the best-studied pills for preventing heart attack and stroke. Stopping a statin too
fast raises your risk a lot.

Stopping the statin with no plan is the top preventable cause of a future heart attack we see
in this practice.

Many who say they 'cannot tolerate any statin' do fine on a different statin, a lower dose, or
every other day.

Even with true SAMS, there are now great non-statin choices. These include ezetimibe,
bempedoic acid, and PCSK9 inhibitors. You do NOT need to give up on lowering
cholesterol.

Untreated high LDL builds plaque over decades. Most muscle symptoms blamed on statins
go away. A heart attack does not.
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Treatment Options

Step 1: check the timing and pattern. Symptoms within 4-6 weeks, on both sides, in big
muscles — that fits SAMS. Joint pain, or pain on one side only, is usually NOT SAMS.

Step 2: check the basics. Vitamin D, thyroid, kidney, and CK level. Low thyroid can look like
SAMS. Treat any low result first.

Step 3: rechallenge. Stop the statin for 2-4 weeks. Do symptoms get better? Then restart the
same statin. Do symptoms come back? If yes both times, it is true SAMS.

Step 4: try a different statin. Rosuvastatin and pravastatin are often easier to take than
atorvastatin or simvastatin. A switch works in about half of cases.

Step 5: try a smaller or less frequent dose. Every-other-day or 2-3 times a week can still
drop LDL a lot, with fewer muscle symptoms.

Step 6: add or switch to a non-statin pill. Ezetimibe is well tolerated and drops LDL about
20%. Bempedoic acid works in the liver only, so it almost never causes muscle pain. PCSK9
inhibitors are shots that lower LDL a lot.

Coenzyme Q10 supplements have NOT been shown to help SAMS in good trials. They are
safe to try.
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Risks, Benefits, and Alternatives

Every choice has trade-offs. Use this table to start the shared decision conversation.

Option

Lower-dose
statin (e.g.,
rosuvastatin 5mg
every other day)

Risks

A bit less LDL drop.
Still needs check-ins.

EEIEES

Keeps most of the
heart benefit. Works
for 60-70% of
'statin-intolerant'
patients. Cheap and
simple.

Alternatives

Switch to a non-statin
(sometimes bigger
LDL drop, higher
cost). Stop fully
(highest risk).

Switch to a
different statin

Same general SAMS
risk. May still cause
symptoms.

Fixes symptoms in

about half of patients.

Cheap. Easy on
insurance.

Low-dose statin plus
ezetimibe. Jump to a
non-statin drug.

Bempedoic acid
(Nexletol) —
alone or with
statin

Higher uric acid (gout
risk). Small rise in
tendon tear risk.
Costs more than
statins.

Drops LDL about
20%. Cuts MACE by
13% in CLEAR
Outcomes
(statin-intolerant
patients). Almost no
muscle risk.

Ezetimibe alone.
PCSK9 inhibitor
(bigger LDL drop,
shot, higher cost).

PCSK®9 inhibitor
(alirocumab,
evolocumab)

Shot every 2-4
weeks. High cost
without insurance.
Skin reactions at the
shot site.

Big LDL drop (about
60%). FOURIER and
ODYSSEY show
15-20% MACE drop.
No muscle side
effects.

Bempedoic acid
(cheaper pill, smaller
LDL drop). Inclisiran
(twice-a-year shot).
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Common Misconceptions

Myth Reality

My muscle pain started right after |

the cause.

started the statin. So the statin must be

Timing alone is not enough. In the SAMSON
N-of-1 trial, 90% of patients who blamed the

statin had the same symptoms on placebo. A
rechallenge is the only way to know.

tolerate any.

If | cannot tolerate one statin, | cannot

About half of patients who fail the first statin do
fine on a different one. About 70% find SOME
statin or dose that works. True 'all-statin
intolerance' is rare.

statin muscle pain.

Coenzyme Q10 supplements will fix my

Trials have NOT shown a benefit. We do not
object if you want to try. Expect a small effect at
best.

Statins damage my muscles forever.

True SAMS goes away within a few weeks of
stopping the statin in almost all cases. Lasting
damage is very rare. It happens only with
rhabdomyolysis, which is hard to miss.

| should stop the statin right away if |
have any muscle pain.

Stopping fast with no plan raises heart attack
and stroke risk for months. Tell us first. We can
pause briefly while we check, or switch you
without a gap.

CoQ10 deficiency causes SAMS.

Statins do lower CoQ10 a bit. But trials show
that taking CoQ210 does not help muscle
symptoms. The idea sounds good but is not
backed up.

are not 'real'.

If my CK level is normal, my symptoms

Most SAMS happens with a normal CK. The
word 'myalgia’ means muscle pain with a normal
CK. Your pain is real. The test does not have to
be high.

Lifestyle changes alone can replace my

Diet and exercise help. But for most patients

statin. with known heart disease or very high LDL, even
max effort cannot match what a statin does.
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Possible Complications

Knowing what can go wrong helps you spot problems early. Most complications are
uncommon, especially with treatment.

Where / What What Can Happen

Lasting SAMS that leads to The top preventable cause of future heart attacks in our
stopping the statin practice. Always talk with us before you stop.
Rhabdomyolysis (severe Very rare (about 1 in 10,000 patient-years). Watch for
muscle breakdown) cola-colored urine and bad muscle pain all over. Can hurt

the kidneys. Stop the statin and seek ER care.

Statin-induced autoimmune A very rare immune problem. It lasts after stopping the
myopathy (IMNM) statin. Needs immune-calming drugs. Found by
anti-HMGCR antibodies.

Drug interactions that raise Some antibiotics, antifungals, calcium-channel blockers,
statin levels and amiodarone can raise statin levels. Pharmacy
checks catch these.

Heart attack or stroke from Stopping a statin abruptly raises 90-day heart event risk
stopping a statin too fast by 20-40% in patients with known heart disease.
Liver enzyme rise Small rises are common and rarely need action. A level

over 3x normal needs a closer look. True liver injury from
statins is very rare.

This guide is educational only. Always follow your doctor's specific recommendations.
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A real muscle biopsy (H&E; stain) from a confirmed case of statin-associated immune-mediated necrotizing myopathy (IMNM)
— the rare, severe, biopsy-proven end of the SAMS spectrum, not the common muscle aches most people mean by SAMS.
Stars mark necrotic (dying) muscle fibers among fibers of uneven size. This is why bad, persistent weakness gets a workup,

not just reassurance. Image: Ong et al., Cureus 2026 (CC BY 4.0).
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Points to Know

If you remember nothing else, remember these key points.

Do not stop your statin without calling us. We can almost always find a workaround.

Keep a 2-week pain diary. Note where, how bad (0-10), when it is worst, and what helped.
This is the most useful thing at your visit.

Check your vitamin D level. Low vitamin D is the top cause of muscle aches that get blamed
on statins.

If you started new exercise, give your body 4-6 weeks before blaming the statin.

Tell us about ALL your supplements. Red yeast rice IS a statin. Tell us about any new
prescription too.

Many common drugs raise statin levels. These include some antibiotics, antifungals,
amiodarone, and gemfibrozil. Your pharmacy can flag these.

Dark urine plus bad muscle pain all over = stop your statin and call us right away. This may
be rhabdomyolysis.

Some patients need a lower dose. This includes women, those over 65, those with low body
weight, and those of Asian descent. Tell us if we have not factored these in.
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When to Call Us - and When to Call 911

If you are not sure, call. We would rather hear from you twice than miss a real problem.

Call us today or go to the ER for dark urine (cola color) with muscle pain. This may be
rhabdomyolysis.

Call us right away for bad muscle pain or weakness that makes it hard to walk, climb stairs,
or do daily tasks.

Call us this week for new or worse muscle pain after a dose increase or a new drug.

Call us for joint pain in knees, hips, or hands. This is usually NOT from a statin. We will look
for other causes.

Call us for yellow skin or eyes, deep tiredness, or right upper belly pain. This may be a liver
effect (not SAMS).

Call us for muscle aches that last more than 6 weeks after starting a statin. We will plan a
rechallenge or switch.

Call us before any new prescription or OTC drug. We will check for interactions.

Call us if you decide to stop your statin on your own. We will set up next-step coverage.

Office: (727) 943-5200
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Trusted Resources

The links below are the trusted resources Dr. Ali used to write this guide and that he
recommends you visit for more information. Each is a clickable link in the digital version and a
Short.io tracked URL on the printed version.

Cleveland Clinic — Statin Side Effects - Patient-friendly overview of statin side effects,
including SAMS.

Mayo Clinic — Statin Side Effects: Weigh the Benefits - Balanced patient education on statin
safety.

American Heart Association — Statins - AHA patient education on indications and side
effects.

MedlinePlus — Statins - NIH-curated patient resource.
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https://my.clevelandclinic.org/health/diseases/24881-statin-side-effects
https://www.mayoclinic.org/diseases-conditions/high-blood-cholesterol/in-depth/statin-side-effects/art-20046013
https://www.heart.org/en/health-topics/cholesterol/cholesterol-medications/statins
https://medlineplus.gov/statins.html

Sources Used to Build This Guide

Every recommendation in this guide is grounded in one or more of the studies, guidelines, or
trusted resources below. Short links are tracked so Dr. Ali can see which references patients
are reading; nothing personally identifying is captured.

Wood et al — SAMSON Trial (N-of-1 trial of statins, NEJM 2020) [Clinical Trial]
Landmark N-of-1 trial showing 90% of statin-attributed muscle symptoms occurred equally on placebo. Defines
the nocebo problem and reframes the conversation.

Cholesterol Treatment Trialists' Collaboration — Statin therapy and muscle symptoms (Lancet 2022) [Clinical
Trial]

Meta-analysis of 23 RCTSs: statin-attributable muscle symptoms occur in only ~1 in 15 patients reporting them;
for most, statin is not the cause.

ACC/AHA 2018 Cholesterol Guideline [Guideline]
Defines high-intensity statins, indications, and the SAMS management ladder (rechallenge, dose-reduce,
switch, non-statin).

CLEAR Outcomes — Bempedoic acid for statin-intolerant patients (Nissen et al, NEJM 2023) [Clinical Trial]
Pivotal trial showing 13% MACE reduction with bempedoic acid in statin-intolerant patients. Anchors the
non-statin alternatives section.

Stroes et al — Statin-associated muscle symptoms: position paper (Eur Heart J 2015) [Guideline]
EAS Consensus Panel definition of SAMS, diagnostic criteria, and rechallenge protocol.

Cleveland Clinic — Statin Side Effects [Clinical]
Patient-friendly framing of muscle vs liver vs blood-sugar side effects.

Mayo Clinic — Statin Side Effects: Weigh the Benefits and Risks [Clinical]
Patient education with the standard side-effect counseling and reassurance framing.

FOURIER — Evolocumab cardiovascular outcomes (Sabatine et al, NEJM 2017) [Clinical Trial]
PCSKO inhibitor evidence base for statin-intolerant patients with established ASCVD.
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https://pubmed.ncbi.nlm.nih.gov/33196154/
https://pubmed.ncbi.nlm.nih.gov/36049498/
https://pubmed.ncbi.nlm.nih.gov/30586774/
https://pubmed.ncbi.nlm.nih.gov/36876740/
https://pubmed.ncbi.nlm.nih.gov/25911564/
https://my.clevelandclinic.org/health/diseases/24881-statin-side-effects
https://www.mayoclinic.org/diseases-conditions/high-blood-cholesterol/in-depth/statin-side-effects/art-20046013
https://pubmed.ncbi.nlm.nih.gov/28304224/

About This Guide

Rias KS Ali, MD FACC | Board Certified in Interventional Cardiology & Cardiovascular Disease
4740 Mile Stretch Drive, Holiday FL 34690 | Office: (727) 943-5200 | Fax: (727) 943-5201 | RiasAliMD.com
Version: 2026-08-15

Reviewer note: Reviewed against Cleveland Clinic, Mayo Clinic, and AHA statin pages. Ours adds: explicit
SAMSON N-of-1 trial framing (90% of attributed symptoms occurred equally on placebo), bempedoic acid CLEAR
Outcomes data, a structured rechallenge protocol, and a clear non-statin alternatives ladder for true SAMS.

Disclaimer

This guide is for educational purposes only and does not replace medical advice from your physician.
Recommendations may not apply to every patient. Always follow the specific instructions of Dr. Ali and your care
team. In an emergency call 911 or go to the nearest emergency department.
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Take This Guide With You

Scan or visit: https://go.riasalimd.com/sams-guide
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