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Understanding ATP1A3, Short QT Syndrome, and Heart Risks in AHC
A Guide for Families

What is ATP1A3?
ATP1A3 is a gene that plays a crucial role in brain function. Mutations in this gene are known to cause Alternating Hemiplegia of Childhood (AHC), a rare neurological disorder that affects movement, muscle strength, and can cause episodes of paralysis, seizures, and other symptoms.
However, recent research has shown that ATP1A3 mutations can also impact the heart, putting some individuals at risk for life-threatening heart rhythm problems.

What is Short QT Syndrome (SQTS)?
Short QT Syndrome is a condition where the heart resets itself too quickly between beats. This can lead to dangerous heart rhythms (arrhythmias), fainting, and in some cases, sudden cardiac arrest.
The length of time the heart takes to reset is measured as the QT interval on an electrocardiogram (ECG or EKG). People with a short QT interval have an increased risk of irregular heartbeats, which can sometimes be life-threatening.

Key Findings from the Study on ATP1A3 and Heart Risk
A major international study looked at 148 patients with AHC and compared them to healthy individuals to better understand the heart risks linked to ATP1A3 mutations. The findings were significant:
1. Many AHC patients with ATP1A3 mutations had shorter QT intervals.
· The D801N mutation was especially linked to short QT and a higher risk of heart problems.
· Nearly 70% of individuals with this mutation had short QT intervals on ECGs.
2. Three individuals with the D801N mutation had serious heart events.
· These included cardiac arrest and life-threatening heart rhythm issues.
· No other ATP1A3 mutations showed the same high level of risk.
· Some cardiac arrests happened after anesthesia or medications that slow the heart rate.
3. Heart cells from affected patients showed electrical abnormalities.
· Researchers grew heart cells from patients with ATP1A3 mutations in the lab.
· These cells had irregular electrical activity, confirming the risk of dangerous arrhythmias.

What This Means for Families
If your loved one has AHC or an ATP1A3 mutation, these findings are important for their heart health. Here are the key takeaways:
· Regular heart check-ups are important.
· Patients should have an electrocardiogram (ECG) to check their QT interval.
· If a short QT is found, further heart evaluations may be needed.
· Inform doctors before any sedation or anesthesia.
· Some medications used during surgery or procedures can slow the heart rate, which may increase the risk of a dangerous heart rhythm.
· Discuss with your child’s medical team to ensure the safest approach.
· Monitor for symptoms of heart rhythm problems.
· Fainting, dizziness, or unexplained seizures could be warning signs of a heart issue.
· If your child has these symptoms, seek medical care immediately.
· Some patients may need additional protection.
· In high-risk cases, doctors may recommend an implantable defibrillator (ICD), a device that can prevent sudden cardiac arrest.

Next Steps for Families
If your child or family member has been diagnosed with AHC or an ATP1A3-related condition, consider the following actions:
· Talk to your doctor about an ECG to assess heart risks.
· Share this information with your child’s medical team to ensure they are aware of the latest research.
· Be prepared for medical procedures by discussing the safest anesthesia and medication options.
· Stay informed about new research and recommendations for ATP1A3-related conditions.

Final Thoughts
This research highlights that heart health should be an important part of care for patients with ATP1A3-related conditions. While ATP1A3 disorders are primarily known for their impact on the brain, this study suggests that some individuals may also have an increased risk of heart complications.
By staying informed and working with your medical team, you can take proactive steps to monitor and protect your loved one’s heart health.
For more information, speak with a pediatric cardiologist or electrophysiologist who specializes in heart rhythm conditions.

This handout is based on research published in JAMA Pediatrics (2025) on ATP1A3 mutations and their connection to Short QT Syndrome and heart arrhythmias.

