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Mitochondrial myopathies are a heterogeneous 
group of inherited disorders caused by pathogenic 
changes in mitochondrial DNA (mtDNA), as well as 
nuclear genes encoding essential components of 
mitochondrial energy metabolism [1, 2]. Defects in 
oxidative phosphorylation result in insuffi  cient pro-
duction of adenosine triphosphate and in increased 
generation of oxygen radicals, which secondari-
ly damage cellular structures, disrupt calcium ho-
meostasis, and enhance apoptotic processes [4].
Clinical presentation is highly variable and may in-
clude proximal muscle weakness, myalgia, cardio-
myopathy, endocrine abnormalities, sensorineural 
hearing loss, or diverse neurological symptoms [1, 
2]. This heterogeneity often mimics autoimmune 
myositis and can lead to diagnostic delay, especially 
in patients with multisystem involvement [1, 2, 13].
The m.8344A>G mutation in the MT-TK gene, en-
coding mitochondrial tRNA^Lys, is classically as-
sociated with MERRF syndrome, but subsequent 
studies have revealed a much broader phenotype 
including myopathy, sensorineural deafness, periph-
eral neuropathy, and other systemic manifestations 
[3, 9, 10]. This phenotypic diversity is explained by 
variable levels of heteroplasmy and unequal tissue 
distribution of the mutation [2, 11].

The diagnostic approach in patients with pro-
gressive muscle weakness and multisystem features 
requires an integrated, multimodal strategy, includ-
ing assessment of serum muscle enzymes, electro-
myography, histopathological examination of mus-
cle tissue, and molecular-genetic testing. Although 
muscle biopsy remains an important diagnostic tool, 
the implementation of expanded genetic panels and 
next-generation sequencing has signifi cantly im-
proved early detection of pathogenic variants and 
often reduces the need for invasive procedures 
[1, 6]. Consensus documents of the Mitochondrial 
Medicine Society (2015-2023) emphasize the im-
portance of a standardized diagnostic algorithm and 
identify molecular-genetic analysis as a key element 
in patients with heterogeneous or incomplete clinical 
phenotypes, particularly in early disease stages [6].

The aim of this publication is to present a clinical 
case of mitochondrial myopathy confi rmed by the iden-
tifi cation of a heteroplasmic m.8344A>G mutation, 
demonstrating typical diagnostic challenges and under-
scoring the importance of a multidisciplinary approach.
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We report the case of a 54-year-old woman admit-
ted for diagnostic evaluation due to progressive prox-
imal muscle weakness accompanied by myalgia and 
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sudden bilateral sensorineural hearing loss. Her initial 
symptoms appeared in 2020, with subsequent pro-
gression during 2023-2024. The patient reported a sig-
nifi cant family history: a mother with muscle weakness 
and deafness who died at 67 from acute heart failure, 
and a brother diagnosed clinically with “polymyositis,” 
with symptom onset at the age of 37 and death at 49. 
Comorbidities included arterial hypertension, ischemic 
heart disease, dilated cardiomyopathy, chronic heart 
failure (NYHA III), and type 2 diabetes mellitus.

The family history, combined with the systemic 
nature of her clinical manifestations, raised suspicion 
for a hereditary – specifi cally mitochondrial – disor-
der. Neurological examination revealed a pronounced 
myopathic syndrome with symmetric proximal muscle 
weakness, lower limb hypotrophy, a myopathic gait, 
and reduced to absent knee refl exes. Achilles tendon 
refl exes were absent bilaterally. Findings were also 
consistent with a polyneuropathic syndrome, includ-
ing peroneal and marked tibial paresis.

Laboratory tests showed moderate elevation of 
creatine phosphokinase and transaminases, low in-
fl ammatory activity, and a positive ANA titer of 1:320 
with negative myositis-specifi c antibodies (Table 1). 
Electromyography demonstrated a myopathic pat-
tern. Muscle biopsy revealed isolated dystrophic fi -
bers and chronic infl ammatory infi ltrates – fi ndings 
that may be misleading, as they occur in both infl am-
matory and mitochondrial myopathies.

Echocardiography demonstrated left ventricular 
hypertrophy, mild aortic and mitral regurgitation (grade 
0-1), and moderate tricuspid regurgitation (grade 2). 
Audiometry confi rmed severe bilateral sensorineural 
hearing loss. Additional imaging studies showed dif-
fuse hepatic parenchymal changes and bilateral renal 
abnormalities (calcifi cations, microlithiasis, right kid-
ney cyst). Given the clinical picture, family history, and 
discordance with classical infl ammatory myopathies, 
molecular-genetic testing was performed, revealing a 
heteroplasmic pathogenic MT-TK m.8344A>G muta-
tion (tRNA^Lys), confi rming mitochondrial myopathy. 

Table 1

Parameter Result
CPK up to 689 U/L
ASAT 53 U/L
ALAT 45.9 U/L
ESR 20 mm/h
CRP 2.60 mg/L
ANA-screen 1:320
Myositis-specifi c antibodies negative

Note: Moderate elevation of muscle enzymes is present, with 
absent signifi cant infl ammatory activity and negative myositis-
specifi c autoantibody profi le

Dඑඛඋඝඛඛඑ඗ඖ

Mitochondrial myopathies often mimic autoim-
mune myositis, especially when muscle enzymes 
are elevated and non-specifi c histological abnormal-
ities are present. The diff erential diagnosis includes 
polymyositis, dermatomyositis, immune-mediated 
necrotizing myopathy, and inclusion body myositis 
[13]. In the present case, a positive ANA (1:320), 
negative ANA immunoblot, and infl ammatory infi l-
trates on biopsy further complicated the diagnostic 
process. However, the absence of myositis-specifi c 
antibodies, positive family history, and multisystem 
involvement favored a mitochondrial etiology, con-
sistent with contemporary diagnostic algorithms. 
Muscle biopsy can be misleading, as infl ammatory 
features may also occur in mitochondrial disorders 
[3, 5, 7, 13].

Table 2. Key distinguishing features between mitochon-
drial myopathy and autoimmune myositis

Characteristics Mitochondrial Myopathy Autoimmune Myositis 
(AIM)

Family history Often maternal inheritance Usually absent

Serology ANA ±, no myositis-specifi c 
antibodies

Frequently positive for 
myositis-specifi c antibodies

Muscle biopsy Dystrophic fi bers, ragged-
red fi bers

Infl ammatory infi ltrates, 
necrosis

Multisystem 
involvement | 

Common (heart, hearing, 
CNS)

Less common

Therapeutic 
response |

Ineffective response to 
immunosuppression

Responds to 
immunosuppressive therapy

Currently, no etiological treatment exists for most 
mitochondrial myopathies. However, ongoing clini-
cal studies are actively exploring novel therapeutic 
strategies [16]. In the United States, elamipretide re-
ceived FDA approval as the fi rst registered therapy 
for Barth syndrome [24]. This approval was based on 
clinical trial data, including the TAZPOWER study. 
Although limited to this rare disorder, it represents a 
major step toward targeted treatment options for mi-
tochondrial diseases and stimulates further research 
in the fi eld [19, 20, 22].

Additional clinical trials are underway in patients 
with mitochondrial myopathies. Among them is the 
phase III randomized, double-blind MMPOWER-3 
study evaluating the effi  cacy and safety of elami-
pretide in primary mitochondrial myopathy. Despite 
good tolerability, the study did not demonstrate sta-
tistically signifi cant improvement in key clinical end-
points, such as the six-minute walk test and fatigue 
indices [21].
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One of the promising therapeutic approaches 
includes supplementation with pyrimidine deoxynu-
cleosides in TK2 defi ciency, where clinical series 
have reported substantial improvements in survival 
and motor function, especially in early-onset disease 
[17, 18]. Other explored compounds aim to enhance 
mitochondrial biogenesis (e.g., niacin, bezafi brate, 
epicatechin) or exert antioxidant eff ects, including 
EPI-743 (vatiquinone), vitamin E, vitamin C, and α-li-
poic acid [16]. Additional interest has been directed 
toward agents stabilizing cardiolipin, such as elami-
pretide, whose role is being investigated in various 
mitochondrial dysfunctions [22].

Genetic therapies for mitochondrial diseases are 
rapidly evolving and include several experimental 
strategies. One approach is allotopic expression, in 
which nucleus-encoded versions of defective mito-
chondrial genes are synthesized and imported into 
mitochondria. Technologies for mitochondrial DNA 
editing, such as mtZFNs (mitochondria-targeted 
zinc-fi nger nucleases) and mtTALENs (mitochon-
dria-targeted transcription activator-like eff ector nu-
cleases), aim to selectively reduce mutant mtDNA 
copies. Mitochondrial replacement therapy (spindle 
or pronuclear transfer) is being investigated primar-
ily to prevent maternal transmission of pathogenic 
mtDNA variants. All of these techniques remain in 
preclinical or early clinical stages and are not part of 
routine medical practice [23].

In everyday clinical care, nutritional supple-
ments, such as coenzyme Q10, L-carnitine, and var-
ious vitamin cofactors, are frequently used to sup-
port mitochondrial function. Their effi  cacy, however, 
is primarily supported by small observational studies 
and uncontrolled case series. The heterogeneity of 
available data refl ects genetic diversity among mito-
chondrial diseases and the lack of randomized con-
trolled trials. Contemporary expert reviews also em-
phasize that these supplements are widely used but 
supported by limited evidence [14, 15]. Future devel-
opments are expected to involve advances in gene 
and cell therapy, mitochondrial genome editing, and 
metabolic reprogramming, but these approaches re-
main experimental.

C඗ඖඋඔඝඛඑ඗ඖ

This case illustrates the signifi cant diagnostic 
challenges in distinguishing mitochondrial myopa-
thy from autoimmune myositis. Multisystem involve-
ment, characteristic family history, and the absence 
of specifi c myositis antibodies pointed toward a mi-
tochondrial disorder, which was ultimately confi rmed 

by detecting the MT-TK m.8344A>G mutation. Time-
ly diagnosis prevents ineff ective and unnecessary 
immunosuppressive therapy and enables improved 
patient management through coordinated multidisci-
plinary follow-up.
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