
MELAS-MIDD: A Comprehensive
Overview
MELAS-MIDD, which stands for Mitochondrial Encephalomyopathy, Lactic Acidosis, and
Stroke-like episodes - Maternally Inherited Diabetes and Deafness, represents a spectrum of
mitochondrial diseases primarily caused by a mutation in the mitochondrial DNA (mtDNA) 1. This
maternally inherited condition affects multiple organ systems, particularly the brain, nervous
system, and muscles 1. This article offers a comprehensive overview of MELAS-MIDD,
encompassing its symptoms, causes, diagnosis, treatments, prognosis, and available support
resources.

Understanding Mitochondria
Before delving into the specifics of MELAS-MIDD, it's essential to understand the role of
mitochondria. These tiny organelles, often referred to as the "powerhouses" of cells, are
responsible for producing energy in the form of adenosine triphosphate (ATP) through a process
called oxidative phosphorylation 1. They also play critical roles in various cellular processes,
including calcium homeostasis, apoptosis (programmed cell death), and the synthesis of
essential molecules like heme and steroids 2.
Mitochondria have their own unique DNA (mtDNA), separate from the DNA found in the cell's
nucleus 1. This mtDNA is inherited solely from the mother, unlike nuclear DNA, which comes
from both parents 2. Mutations in mtDNA can disrupt mitochondrial function, leading to a wide
range of health problems, including MELAS-MIDD.

Symptoms of MELAS-MIDD
The symptoms of MELAS-MIDD are diverse and depend on the specific organs affected and the
degree of mitochondrial dysfunction. They often manifest in childhood, but adult-onset cases are
also recognized 3. Here's a breakdown of the common symptoms by body system:
● Neurological Symptoms:

○ Stroke-like episodes: These episodes involve temporary muscle weakness or
paralysis on one side of the body (hemiparesis), vision and hearing loss, slurred
speech, dizziness, confusion, and problems with thinking or speaking 3.

○ Seizures: These can range from mild to severe and may involve loss of
consciousness, convulsions, and abnormal movements 3.

○ Headaches: Recurrent headaches, often migraine-like, are a common feature 3.
○ Cognitive impairment: This can include difficulty with learning, memory, and

problem-solving 3.
○ Other neurological symptoms: Less common neurological symptoms include

involuntary muscle spasms (myoclonus), impaired coordination (ataxia), and
changes in behavior 5.

● Muscular Symptoms:
○ Muscle weakness: This can affect various muscle groups and may cause difficulty

with movement, exercise intolerance, and fatigue 3.



○ Myopathy: In some cases, muscle biopsies may reveal abnormalities such as
ragged red fibers, indicating mitochondrial dysfunction 4.

● Metabolic Symptoms:
○ Lactic acidosis: This is a buildup of lactic acid in the blood, which can cause

nausea, vomiting, abdominal pain, fatigue, muscle weakness, and difficulty
breathing 3.

● Other Symptoms:
○ Short stature: Many individuals with MELAS-MIDD have short stature compared to

their peers 3.
○ Hearing loss: Hearing loss, often sensorineural, is a frequent finding 3.
○ Diabetes: Diabetes mellitus, typically requiring insulin treatment, is common in

MELAS-MIDD 5.
○ Less common symptoms: These include heart and kidney problems, epilepsy,

hormonal imbalances, gastrointestinal issues, and psychiatric manifestations like
depression, anxiety, and bipolar disorder 5.

It's important to emphasize that the symptoms of MELAS-MIDD can vary significantly from
person to person, even within the same family 5. This variability is partly due to a phenomenon
called heteroplasmy, which refers to the presence of both normal and mutated mtDNA within the
same cell 7. The proportion of mutated mtDNA can differ between individuals and even between
different tissues within the same individual, contributing to the wide range of symptom severity.

Causes of MELAS-MIDD
As mentioned earlier, MELAS-MIDD is primarily caused by mutations in mtDNA, with the
m.3243A>G mutation in the MT-TL1 gene being the most common 1. This mutation affects the
production of tRNA, a molecule essential for protein synthesis within mitochondria 3. The
resulting impairment in mitochondrial protein synthesis leads to reduced energy production and
cellular dysfunction, ultimately contributing to the various symptoms of MELAS-MIDD.
While the m.3243A>G mutation is the most prevalent cause, MELAS-MIDD can also result from
mutations in other mtDNA genes, such as MT-ND1, MT-ND5, MT-TH, and MT-TV 4. These
genes are involved in different aspects of mitochondrial function, and mutations in them can
lead to similar clinical presentations.
Interestingly, the same m.3243A>G mutation can also cause a related condition called MIDD
(Maternally Inherited Diabetes and Deafness) 9. This highlights the phenotypic variability
associated with mtDNA mutations, where the same genetic change can result in different clinical
manifestations.
Research has also shown that nuclear genetic factors can influence the clinical outcomes of
MELAS-MIDD 10. These nuclear genes interact with mtDNA and can modify the severity of the
disease.

Diagnosis of MELAS-MIDD
Diagnosing MELAS-MIDD typically involves a combination of clinical evaluation, imaging
studies, and genetic testing.
● Clinical Evaluation: A thorough medical history and physical examination are essential

to assess the patient's symptoms and identify any characteristic features of
MELAS-MIDD.



● Imaging Studies: Magnetic resonance imaging (MRI) of the brain can reveal stroke-like
lesions and other abnormalities associated with MELAS-MIDD 11.

● Genetic Testing: Molecular genetic testing is crucial to confirm the diagnosis. This
involves analyzing the patient's mtDNA to identify the specific mutation responsible for
MELAS-MIDD 12.

Treatments for MELAS-MIDD
Currently, there is no cure for MELAS-MIDD. Treatment strategies focus on managing the
symptoms, improving the quality of life, and potentially slowing the progression of the disease.

Medications

Various medications are used to address the specific symptoms of MELAS-MIDD. These
include:
● Anticonvulsants: Medications like levetiracetam and lamotrigine are used to control

seizures 5. Valproic acid should be avoided as it can worsen lactic acidosis 3.
● Metabolic therapies: These aim to improve mitochondrial function and energy

production. Examples include:
○ Coenzyme Q10 (Ubiquinone): This compound plays a vital role in the electron

transport chain, which is essential for ATP production. Typical dosages range from
5 to 30 mg/kg/day, divided into two doses 13.

○ L-carnitine: This amino acid helps transport fatty acids into mitochondria for energy
production. Dosages vary depending on individual needs 5.

○ L-arginine: This amino acid is a precursor to nitric oxide, which helps improve
blood flow and may reduce the severity of stroke-like episodes. A loading dose of
0.5 g/kg intravenously is recommended within 3 hours of symptom onset, followed
by a continuous infusion of 0.5 g/kg for 24 hours for 3-5 days 14.

● Other medications:
○ Insulin or metformin: These are used to manage diabetes 5.
○ Vitamins and antioxidants: Some studies suggest that vitamins like riboflavin and

antioxidants like lipoic acid may be beneficial, but further research is needed to
confirm their efficacy 1.

Non-medical Treatments

In addition to medications, non-medical treatments play an important role in managing
MELAS-MIDD. These include:
● Cochlear implants: These can help restore hearing in individuals with sensorineural

hearing loss 14.
● Physical therapy and exercise: Regular exercise, tailored to the individual's abilities,

can help improve muscle strength, endurance, and overall fitness 14.
● Nutritional support: A balanced diet and proper hydration are essential for overall health

and well-being. In some cases, specific dietary modifications may be recommended 3.
It's crucial to remember that the effectiveness of treatments can vary, and what works for one
person may not work for another 3. Close monitoring and individualized treatment plans are



essential to optimize outcomes.

Challenges and Limitations of Current Treatments

While the treatments mentioned above can help manage the symptoms of MELAS-MIDD, they
have limitations. Many of the medications used have not been definitively proven to be effective
in large-scale clinical trials 3. Moreover, some treatments, like L-arginine, are primarily effective
during acute episodes and may not prevent the long-term progression of the disease 14.
The variability in symptoms and disease progression also makes it challenging to develop
standardized treatment protocols. Therefore, there is a pressing need for more research to
identify new and more effective therapies for MELAS-MIDD.

Prognosis and Life Expectancy
The prognosis for individuals with MELAS-MIDD varies depending on several factors, including
the age of onset, the severity of symptoms, the presence of complications, and the individual's
response to treatment 5. Early diagnosis and intervention can help improve the quality of life and
potentially slow the progression of the disease 6.
Generally, MELAS-MIDD is a progressive disorder that can lead to significant disability and
premature death 6. The United Mitochondrial Disease Foundation estimates that the average life
expectancy after the onset of seizures or other neurological symptoms is around 17 years 16.
However, this is just an average, and some individuals may live longer or shorter depending on
their specific circumstances.

Clinical Trials for MELAS-MIDD
Several clinical trials are underway to investigate potential new treatments for MELAS-MIDD.
These trials offer hope for improved therapies and a better understanding of the disease. Here
are two examples of ongoing trials:
● Investigational Study of Glycerol Tributyrate on MELAS and LHON-Plus

(NCT04381091): This Phase I clinical trial, led by researchers at George Washington
University, is investigating the safety and efficacy of glycerol tributyrate in individuals with
MELAS and LHON-Plus (Leber's hereditary optic neuropathy-Plus) 17. Glycerol tributyrate
is a compound that may improve mitochondrial function and energy production.

● The FALCON Study (EudraCT Number: 2020-002392-28): This clinical trial is evaluating
the safety and efficacy of KL1333, a novel NAD+ modulator, in individuals with primary
mitochondrial diseases, including MELAS-MIDD 18. KL1333 may enhance mitochondrial
biogenesis and improve cellular energy production.

These are just two examples of the many ongoing clinical trials exploring new therapeutic
approaches for MELAS-MIDD.

Support Groups and Organizations
Living with a rare and complex condition like MELAS-MIDD can be challenging for both
individuals and their families. As part of this research, we also identified support groups and
organizations that provide valuable resources, information, and a sense of community. These
include:



● General Support Organizations:
○ United Mitochondrial Disease Foundation: This foundation offers support,

education, and resources for families affected by mitochondrial diseases 3.
○ Muscular Dystrophy Association: This association provides support and

resources for individuals and families affected by neuromuscular disorders,
including mitochondrial diseases 3.

○ MitoAction: This non-profit organization offers a wide range of support, education,
and planning resources to empower individuals and families affected by
mitochondrial diseases 19.

● MELAS-MIDD Specific Support:
○ MELAS Syndrome and MIDD International Support Group: This Facebook

group provides a platform for individuals with MELAS-MIDD and their families to
connect, share information, and support each other 20.

○ The Lily Foundation: This UK-based organization offers support groups
specifically for families and adults affected by mitochondrial diseases 21.

These organizations can be invaluable resources for individuals and families navigating the
challenges of MELAS-MIDD.

Conclusion
MELAS-MIDD is a complex mitochondrial disease with a wide range of symptoms and a
variable prognosis. While current treatments can help manage the symptoms, there is no cure,
and more effective therapies are needed. Ongoing research and clinical trials offer hope for
improved treatments in the future. Support groups and organizations play a vital role in
providing information, resources, and a sense of community to individuals and families affected
by MELAS-MIDD. Continued research and support are crucial to improve the lives of those
living with this challenging condition.
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