SS-31 FDA-approved for selected Barth syndrome patients
(Clinical studies: 40 mg daily SC. Community use: 5-40 mg daily SC)

S$S-31 (elamipretide; MTP-131, Bendavia) is a synthetic aromatic-cationic tetrapeptide, D-
Arg-2,6-dimethyl-Tyr-Lys-Phe-NH,. SS-31 (elamipretide) targets mitochondrial cardiolipin.
Laboratory research supports effects on membrane organization, electron transport, and
oxidative stress; improved mitochondrial measurements have not necessarily translated
into improved symptoms or physical function in trials. [6-7] The phase 3 primary
mitochondrial myopathy trial was negative, while a small older-adult study found an acute
bioenergetic sighal without a significant prespecified functional benefit. General energy
enhancement and human anti-aging benefits remain unproven. In September 2025, the FDA
granted accelerated approval to improve muscle strength in adults and children with Barth
syndrome weighing at least 30 kg, based on an intermediate muscle-strength endpoint;
confirmatory clinical benefit remains to be verified. Results in other populations are
mixed:. [1,2,4]

Tolerability supported in studied populations. [1,3,12]

Effectiveness is likely for biomarker improvements, but only plausible for improvements to
physical function. [1,2,4]

Disclaimer: These notes are not authoritative and should not be interpreted as definitive
scientific guidance. They are summaries, compilations and plausible extrapolations drawn from
the most relevant research | was able to locate, and may omit nuances, conflicting data, or
emerging evidence. The material reflects an attempt to organize and understand
complex topics, not to provide clinical recommendations or expert
interpretation.
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Human tolerability is supported by controlled trials and a small Barth syndrome extension
lasting over three years. Long-term evidence therefore exists, but its small, selected population
limits conclusions about rare harms and routine use in otherwise healthy adults. [2,3,12]

Efficacy is indication-specific. MMPOWER-3 randomized 218 people with primary mitochondrial
myopathy to 40 mg/day SC or placebo for 24 weeks. Neither six-minute walking distance nor
total fatigue improved significantly versus placebo. This outweighs earlier exploratory signals for
a broad PMM benefit, but does not prove absence of every biological effect in every population.

(2]
Dosing & Patterns

Approved Barth syndrome regimen: 40 mg subcutaneously once daily for eligible patients.
Adults with eGFR below 30 mL/min who are not on dialysis receive 20 mg daily; dosing is not
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established for dialysis or pediatric renal impairment. These are product-specific prescription
doses. [1]

Research exposures: PROGRESS-HF tested 4 or 40 mg/day SC for 28 days without improving its
primary cardiac endpoint. The older-adult study used a single two-hour IV infusion at 0.25
mg/kg/hour, not a daily low-dose SC regimen. [4,8]

SC bioavailability is approximately 92%, peak concentrations occur at 0.5-1 hour. [1] Daily SC
treatment is the approved schedule, while research has also used single IV exposures and
crossover washouts. MMPOWER-2 fatigue scores returned toward baseline after withdrawal; in
older adults, the ATP-capacity difference was absent at day 7. Conversely, partial cardiac benefit
persisted for weeks in old mice. These support that SS-31 effects last for a few days to a few
weeks after completion of treatments rather than any lasting “repair effects.” [1,3,4,11]

Speculative community doses discussed are

e 5-40 mg/day, SC - These are unvalidated community ranges, not established effective doses
for energy, recovery, or longevity.

Benefits

e Likely Improvement in muscle strength in Barth syndrome — the approved indication is
based on knee-extensor strength gains during open-label follow-up. The small randomized
phase did not show superiority on walking distance or fatigue. (Regulatory and human clinical
evidence.)[1,12,16]

e Plausible Acute improvement in mitochondrial ATP-production capacity in selected
older adults — among 39 participants selected for low mitochondrial function, ATPmax
increased 27% versus 12% with placebo. The percent-change comparison reached P=0.045,
while the absolute-change comparison was P=0.055. But functional endpoints, coupling
efficiency and the prespecified muscle-function analysis did not improve significantly. (Small
human trial; biomarker signal.) [4]

e Speculative Fatigue and exercise performance in primary mitochondrial myopathy —
MMPOWER-2 showed secondary patient-reported fatigue signals, but its primary walking-
distance result was not significant. The larger MMPOWER-3 trial did not confirm walking or
fatigue benefit. (Mixed early evidence; negative phase 3 trial.) [2,3]

e Speculative reduction of oxidative stress and selected ischemic tissue injury — liver and
hind-limb experiments support protection in animal models, including changes in
inflammation and autophagic flux. But, EMBRACE STEMI did not reduce its primary infarct-
size biomarker endpoint. (Animal and cellular evidence, with a negative human cardiac trial.)
[9,10,14]

e Speculative mitochondrial respiration in failing human heart tissue — demonstrated after
direct ex vivo exposure, with no comparable effect in nonfailing samples. This supplies a
plausible therapeutic mechanism, not proof of improved heart-failure outcomes after
administration. (Human tissue experiment.) [7,8]
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e Plausable improvement of selected age-related mitochondrial and cardiac deficits —
old-mouse experiments showed reduced mitochondrial oxidative stress and improved
diastolic function and exercise performance. Human longevity or whole-body rejuvenation
remains an extrapolation, not a demonstrated outcome. (Animal evidence.) [11]

Approved and Investigated Uses

e Primary mitochondrial myopathy. [2]

e Barth syndrome.[1,12,13,16]

e Heart failure and reperfusion injury Experimental. [8,14]
e Retinal disease and aging investigational. [11,15]

Cautions

e Pregnancy and lactation: Human data are insufficient; these are evidence gaps rather than
blanket labeled contraindications. [1]

e Renalimpairment. [1]

e Unstable cardiac illness. [1,8]

Side effects

e Allergic reactions — serious reactions are reported and may occur after early or prolonged
exposure. [1]

e Eosinophil increases — reported during longer exposure, usually without associated clinical
manifestations. [1]

Adverse effects can require discontinuation; tolerability is not equivalent to risk-free use. [2]

Diminished Response and Monitoring

Receptor desensitization is therefore not applicable. No evidence supports or rules out
neutralizing antibodies, pathway adaptation, or whole-body compensation. [5,6]

Biological mechanism

Cardiolipin supports the organization of respiratory-chain proteins and mitochondrial cristae.
SS-31 interacts with cardiolipin-containing membranes and the cardiolipin—cytochrome ¢
complex; experiments show reduced peroxidase activity and improved electron transfer and ATP
synthesis. This provides a plausible basis for reduced oxidative injury and improved cellular
resilience, particularly in dysfunctional mitochondria. Human explanted-heart experiments
support improved respiratory function, whereas the older-adult infusion study did not show
improved resting ATP-to-oxygen coupling. Mechanistic effects should therefore be described by
system and endpoint, not as universal restoration of mitochondrial efficiency. [4-7]
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Conclusions

SS-31 has a defined clinical role in Barth syndrome under accelerated approval, with small long-
term follow-up supporting continued investigation. Broader claims of improved fatigue, exercise
capacity, heart failure, or retinal disease must reflect the negative primary endpoints in the
relevant controlled trials. [1-3,8,12,14-16]

The older-adult experiment supplies an acute bioenergetic signal, but without a noticeable
energy boost. But, its negative prespecified functional analysis also does not prove that every
person, dose, or longer treatment course must lack benefit. [4]

Lasting repair in healthy humans is unestablished. [3,4,11]
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