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Figure 1. ATP1A3-D801N is associated 
with blunted prolongation of QT at slower 

HR compared to healthy. 

Table 1. Cohort 
Demographics. 

• Individuals with ATP1A3-D801N 
show a paradoxical shortening of 
QT and QTc at lower HR. 

• Baseline QTc <350ms on ECG is 
associated with impaired QT and 
QTc dynamics. 

• There is a greater rate of significant 
sinus node dysfunction in ATP1A3-
D801N than all other genotypes 
combined.

Short baseline QTc, combined with 
abnormal QTc dynamics, could 
increase the risk of arrhythmia and 
sudden cardiac death during 
bradycardia in individuals with 
ATP1A3-D801N.

The ATP1A3-D801N variant is associated with life-threatening paradoxical shortening of the 
corrected QT interval during periods of bradycardia and nodal dysfunction in humans
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STUDY OBJECTIVE
To investigate how QT and QTc change 
with heart rate (HR) in AHC, specifically 
ATP1A3-D801N. 

METHODS

SUMMARY OF RESULTS
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RESULTS
• Alternating hemiplegia of childhood 

(AHC) is associated with short QTc and 
sinus node dysfunction among patients 
with ATP1A3-D801N1-4.

• There is risk of ventricular fibrillation 
following bradycardia1, but the 
mechanism is unknown.

 

• DUHS IRB-approved with 
consent waiver.

Figure 2. ATP1A3-D801N is associated with 
increased shortening of QTc at lower HR 

compared to healthy. 

Figure 3. Short baseline QTc is associated 
with impairment of QT/QTc dynamics.

QT/QTc dynamics grouped by baseline QTc on ECG. A. Mean HR versus 
mean QT. B. Mean HR versus mean QTc.

Figure 4. ATP1A3-D801N is associated with 
sinus node dysfunction. 

Age at 
Event (y)

Genotype Composite 
Event 

4.5 ATP1A3-
D801N

Sinus pauses 
>4, cardiac 

arrest

23 ATP1A3-
S137F

Pacemaker for 
sinus arrest

26 ATP1A3-
D801N

Sinus pauses 
>4, ICD for 
sinus node 
dysfunction, 

3rd degree AV 
block, syncope

A. Kaplan-Meier analysis of freedom from composite events versus age in 
ATP1A3-related phenotypes compared to healthy. B. Characteristics of 
patients with composite events. 
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Linear regression analysis of mean HR versus mean QT. m represents 
slope of the linear regression line of fit. A. Healthy. B. ATP1A3-D801N. C. 
ATP1A3 Non-D801N. D. ATP1A3 LOF. E. ATP1A3 Negative. F. Lines of 
fit for all groups.

Linear regressions for mean HR versus mean QTc. m represents slope of the 
linear regression line of fit. A. Healthy. B. ATP1A3-D801N. C. ATP1A3 Non-
D801N. D. ATP1A3 LOF. E. ATP1A3 Negative. F. Lines of fit for all groups. This work is supported by National Institutes of Health (R01-HL160654, 

R01-HL166217), Doris Duke Charitable Foundation (CSDA-2020098), 
John Taylor Babbitt Foundation, The Hartwell Foundation, Additional 
Ventures, Y.T. and Alice Chen Pediatric Genetics and Genomics Research 
Center, and the Duke University School of Medicine.

Healthy ATP1A3-
Related 

Phenotype

ATP1A3-
D801N

ATP1A3 Non-
D801N

ATP1A3 LOF ATP1A3 Neg P  value

Number of 
Individuals

36 44 9 25 4 6

Number of 
Holter 

Recordings

57 81 25 38 9 9

Sex (% F) 52.78 52.27 55.56 52.00 50.00 50.00 >0.9999
Mean Age at 

First Holter (SD)
9.84 

(7.94)
8.04

(8.50)
4.28

(4.93)
9.78

(10.26)
3.23

(1.91)
9.67

(3.50)
0.16

BACKGROUND

• Cohort: Healthy, ATP1A3-
D801N, ATP1A3 non-
D801N, ATP1A3 loss of 
function (LOF), and 
ATP1A3 genotype negative 

• Linear regression 
analysis of available 
Holter recordings.

• International cohort for 
analysis of sinus node 
dysfunction.
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Overall event rate: 
0.15% per year

D801N-specific event rate: 
0.38% per year
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