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TERAPIE E RACCOMANDAZIONI

1.TERAPIA PALLIATIVA

2.TERAPIA FARMACOLOGICA
• Rimuovere metabolite tossici

• Aiiutare la respirazione mt con intermedi e cofattori

• Supplementazione vitaminica

• Combattere lo stress ossidativo (ROS), antiossidanti

• “Farmaci pericolosi”

3. RACCOMANDAZIONI E CONSENSUS



1.TERAPIA 
PALLIATIVA

• SNC: controllo crisi epilettiche

• Muscolo: PEO (blefaroplastica), integratori, esercizio

• Occhio: chirurgia cataratta. Idebenone Leber

• Sangue: transfusione nell’anemia sideroblastica

• Sistema endocrino: curare il DM, la tiroide, la 
disfunzione paratiroidi… 

• Cuore: pacemaker, anti aritmici; trapianto

• GI: alimentazione; PEG

• Orecchio: impianto cocleare; (aminoglycosides)



2. Tp farmacologica

• Current treatment for PMD is largely supportive and mainly includes vitamins 
and cofactors supplements

• Antioxidants: coenzyme Q10, idebenone, vitamin C, vitamin E

• Respiratory chain cofactors: thiamine, riboflavin niacin

• Compounds that correct secondary biochemical deficiencies: carnitine and 
creatine

• Improve lactic acidosis: dichloroacetate (peripheral nerve toxicity!)

• Exercise



• Coenzima Q10  ed analoghi (dosaggio variabile: 200-1000 mg\die)

• Riboflavina 100-200 mg\die

• Vitamina B

• L-carnitine

• Creatine

• IDEBENONE IN LHON

2. MITO-COCKTAIL



Coenzyme q10

• Coenzyme Q10  
• Uniquinol seems to be better than ubiquinone

• solubilized formulations of CoQ10 superior bioavailability 

• bioavailability of CoQ10 is dependent on the type and amounts of oil 
in the formulations as well as by its delivery system, in the following 
order: nanoparticulated, solubilized, oil-emulsioned and powder 
(which is only minimally absorbed) 
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FARMACI E MALATTIE MITOCONDRIALI



Conclusioni 
workshop
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Curare le comorbidità intercorrenti con i farmaci appropriati 

I singoli individui possono rispondere in modo diverso ai farmaci 
e che gli effetti collaterali possono verificarsi in chiunque e non 
sono necessariamente correlati alla malattia mitocondriale 
primaria

La buona pratica clinica tra cui indicazioni generali, 
controindicazioni, il monitoraggio clinico e gli effetti collaterali 
per tutti i farmaci devono sempre essere tenuti a  mente (p. 
mitocondriale oppure no)

Monitorare la risposta al farmaco sia in termini di efficacia che di 
sicurezza (laddove richiesto esami ematici –lattato e CPK per 
esempio- e\o strumentali)



Conclusioni 
workshop II
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Tutti i farmaci in cui sono le prove in vivo di tossicità 
mitocondriale sono assenti o scarse, possono essere 
utilizzati con un attento monitoraggio nei primi giorni di 
trattamento per potenziali effetti collaterali, e se 
necessario attraverso la misurazione di lattato di sangue

Come approccio generale, il trattamento antibiotico a 
breve termine (<7 giorni) è improbabile che causi un 
problema serio nei pazienti mitocondriali. L'infezione è 
un rischio molto maggiore di quello collegabile alla 
assunzione di antibiotici a breve termine

Evitare assunzione di aminoglucosidi in presenza di 
mutazioni nel DNA mitocondriale a rischio (es. m.1555A 
> G and m.1494C > T)

Cautela con linezolid



Conclusioni 
workshop III

• Acido valproico (Depakin…).

• Controindicato assolutamente nei pazienti con 
mutazione POLG

• In pazienti non-POLG e con funzione epatica 
normale, l'acido valproico potrebbe essere 
usato per gestire l'epilessia refrattaria e 
disturbi dell'umore refrattari (quindi mai come 
prima scelta ma se necessario si può utilizzare 
in questi p)
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Conclusioni 
workshop IV: 
anestesia

• Bloccanti neuromuscolari in anestesia

• È necessario prestare particolare attenzione e 
monitoraggio ai pazienti che manifestano 
prevalentemente fenotipo miopatico.

• Propofol si può utilizzare per indurre anestesia

• Midazolam sicuro

• Il catabolismo dovrebbe essere prevenuto 
minimizzando il digiuno e la somministrazione 
preoperatoria glucosio per via endovenosa durante 
l'intervento per anestesia prolungata
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PMD Recommendations

Patient care standards for primary 
mitochondrial disease:

a consensus statement from the 
Mitochondrial Medicine Society.

The purpose of this statement is to provide 
consensus-based recommendations for 
optimal management and care for patients 
with primary mitochondrial disease. This 
statement is intended for physicians who 
are engaged in the diagnosis and 
management of these patients.

Parikh S et al. Genet Med. 2017 Dec;19(12).

Diagnosis and management of 
mitochondrial disease: 

a consensus statement from the 
Mitochondrial Medicine Society.

The purpose of this statement is to review 
the literature regarding mitochondrial 
disease and to provide recommendations 
for optimal diagnosis and treatment. This 
statement is intended for physicians who 
are engaged in diagnosing and treating 
these patients.

Parikh S et al. Genet Med. 2015 
Sep;17(9):689-701.

NORD GUIDE PMM: https://rarediseases.org/physician-guide/mitochondrial-myopathy/



PMD Recommendations II



MELAS MANAGEMENT

• Fibrinolysis is not indicated to treat SLE

• Antiplatelet therapies are not indicated for secondary prevention of SLEs

• If an SLE is suspected and focal seizures are evident, they should be treated urgently
with intravenous antiepileptic drugs, including levetiracetam, benzodiazepines or 
lacosamide.

• Valproic acid is contraindicated, mainly in patients with POLG variants

• We recommend midazolam as the first choice of general anaesthetics agent for 
treating refractory status epilepticus associated with SLE

• There is not enough evidence to support the use of intravenous L-arginine or 
citrulline to treat SLEs

• Even though there is no scientific evidence of positive impact of steroids in SLEs, their
use is not contraindicated

Ng et al, 2020
Mancuso et al, 2020



MELAS MANAGEMENT- II

• Drugs like haloperidol, benzodiazepine, quetiapine, olanzapine may be safely used to 
treat psychiatric complications in MELAS

• Because of the frequent occurrence of arrhythmia in MELAS (especially if caused by 
m.3243A>G), electrocardiogram monitoring during an SLE, especially after the 
introduction of an antipsychotic drug with QT interval monitoring should be considered

• Fluid management, nutrition and gut dysmotility

• Management of lactic acidaemia: often respond well to rehydration. A buffering
agent such as sodium bicarbonate can be used with care in severe lactic acidosis (pH
<7.1)

Ng et al, 2020
Mancuso et al, 2020



25https://www.mitocon.it/guida-gestione-emergenze/

Per chiedere la copia cartacea e per informazioni chiamare 
Mitocon t. 06 66991333/334, oppure scrivere a 

info@mitocon.it

https://www.mitocon.it/guida-gestione-emergenze/


SPERIMENTAZIONI





TRIAL READYNESS!!!

April 13, 2022

MITOCHONDRIAL DISEASES: 289

MITOCHONDRIAL DISEASES RECRUITING OR READY TO RECRUIT: 107
INTERVENTIONAL STUDIES 65(active and\or recruiting) 

MITOCHONDRIAL DISEASES COMPLETED : 117 

https://clinicaltrials.gov/ct2/results?cond=Mitochondrial+Diseases&term=&cntry=&state=&city=&dist=










6 m.3243 PMM







REN001 in Patients With mtDNA PMM

PPAR agonist
FDA ORPHAN DRUG DESIGNATION
Phase 1 OK

Phase 2b. Randomized, double-blind, placebo-controlled, parallel
group, multi-centre, study designed to investigate the efficacy and 
safety of REN001 administered once daily over a 24-week period
to patients with PMM. 
NOW RUNNING (Italy: Pisa, Messina, Besta, Rome)



A Phase Ia/Ib, SAD and MAD Study of of 
KL1333 in Healthy Subjects and Patients With 
Primary Mitochondrial Disease, just closed in 
UK







A Study to Evaluate Efficacy and Safety of Vatiquinone for Treating Mitochondrial Disease in 
Participants With Refractory Epilepsy



Running

Phase III double-blind, 9 months, randomised,
placebo-controlled, multi-center parallel design
study to evaluate the efficacy and long-term safety
of Sonlicromanol in subjects with a genetically
confirmed mitochondrial DNA tRNALeu(UUR)
m.3243A>G mutation followed by an open-label
extension study





Deoxynucleoside/deoxynucleotide for TK2 deficiency





16 TK2 cases





LHON GENE THERAPY GOES TRUE!





Nadee Nissanka & Carlos T Moraes, 2020





Nadee Nissanka & Carlos T Moraes, 2020







ELAMIPRETIDE
Small water-soluble mitochondrially-targeted tetrapeptide (D-Arg-dimethylTyr-Lys-Phe-
NH2) that scavenges mitochondrial reactive oxygen species, inhibits the mitochondrial

permeability transition pore and stabilizes cardiolipin. 
Elamipretide has been shown to enhance ATP synthesis in multiple organs, including

heart, kidney, neurons, and skeletal muscle.



MMPOWER Program: clinical 

development of elamipretide for patients with primary 
mitochondrial myopathy (PMM)

–MMPOWER Trial: Phase 1/2

–MMPOWER-2 Trial: Phase 2

– RePOWER Study 

–MMPOWER-3 Trial: Phase 3

Karaa A, et al. MMPOWER: Randomized dose-escalation trial of elamipretide in 
adults with primary mitochondrial myopathy, Neurology Mar. 2018



Trial Design: MMPOWER-3 

Patient
(N=202)

Randomization & 
Baseline

Week
24

Week
4

Week
12

Elamipretide 
40 mg SC QD 

Part 1
6-month treatment period

Part 2
Open-label 
extension

Placebo SC QD 

Elamipretide 
40 mg SC QD 

Periodic visits

Follow-Up

End-of-
Trial

Week 
168











MITOCHONDRIAL CELL THERAPY
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