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It’s Current
Q-PULSE Survey Commentary

Epilepsy genetics is complex and involves a multitude 
of different candidate genes with diverse mechanisms, 
varying modes of inheritance, and often a broad range 
of phenotypes for single genes (1). Patients and families 
frequently request genetic testing to better understand 
the basis of their disease, obtain a better understanding 
of potential risks to future offspring, and often with the 
hope to personalize treatment based on the genetic finding 
(2). Although a genetic diagnosis has a direct treatment 
implication only in a small number of cases, identifying a 
genetic cause may help avoid unnecessary testing and offer 
an explanation to patients and families (3, 4). There are also 
risks of testing including incurring substantial patient cost, 
patient fear of discrimination, and obtaining variants of 
uncertain significance that may be confusing for physicians 
and families (2, 5, 6).

Given these complexities and the accelerating pace of dis-
covery in epilepsy genetics, it has become increasing challeng-
ing to understand the proper application of genetic testing in 
epilepsy. Although there are reviews and proposed algorithms 
detailing genetic testing options in epilepsy, no formalized 
guidelines exist to date (5, 7–9). An understanding of the cur-
rent perceptions and experiences with genetic testing in epi-
lepsy among neurologists may be instrumental in identifying 
knowledge gaps and barriers to testing—ultimately improving 
epilepsy care.

This Quantitative Practical Use-Driven Learning Survey 
in epilepsy (Q-PULSE) of the medical directors of leading U.S. 
epilepsy centers was conducted to investigate the varying 
practices and beliefs among pediatric and adult neurologists 
in the utilization of epilepsy genetic testing.

Survey Results

A total of 109 panelists responded. Of the respondents, 21 
(19.3%) treated mostly pediatric patients, 83 (76.1%) treated 
mostly adult patients, and 5 (4.6%) treated an equal mix of 
pediatrics and adults. The responses of those who treated an 
equal mix of adult and pediatric patients did not dramatically 
differ from the other groups. Statistical analysis used Fisher 
Exact Test when appropriate.

The following case scenario was presented: “An 18-year-old 
man has global developmental delay and a history of infantile 
spasms, which led to Lennox-Gastaut syndrome. An MRI shows 
some enlargement of the right ventricle but no other find-
ings, and the exam is nonfocal. The seizures are drug resistant. 
Metabolic testing was negative. Would you order genetic 
testing?”

Physicians caring for mostly adult patients were signifi-
cantly less likely to order genetic testing than were physicians 
caring for mostly pediatric patients (33% vs 80%, p = 0.003) 
(Figure 1).

Most adult neurologists and pediatric neurologists—78% 
and 95%, respectively—had ordered genetic testing within 
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FIGURE 1. Case scenario: Would you order genetic testing?
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the last 2 years; 76% of pediatric neurologists and no adult 
neurologists had ordered more than 20 tests during this time 
frame (p = < 0.001). Pediatric neurologists were more likely 
than adult neurologists to have ever found genetic testing 
useful in patient care (95% vs 70%, p = 0.03).

Some other results were informative but did not reach 
statistical significance:

1.	Among all respondents, the most common genetic testing 
modality ordered was a gene panel, which was ordered 
by 84% of respondents, followed by single gene testing 
(45%), genome-wide arrays (36%), karyotypes (28%), whole 
exome sequencing (27%), and whole genome sequencing 
(6%).

2.	Seventy-five percent of pediatric and 51% of adult neu-
rologists have had a patient request genetic testing. The 
majority of pediatric and adult neurologists (96.7% and 
87.6%, respectively) had access to a genetics consultant 
service or genetic counselor, or were capable of providing 
the counseling themselves.

3.	Respondents were also asked their opinion on this state-
ment: “Every level 4 epilepsy center must have expertise 
using genetic testing in epilepsy and interpreting results.” 
The majority of pediatric epileptologists completely agreed 
(75%), while the view was shared only by a minority of the 
adult epileptologists (19.8%). Ninety percent of pediatric 
and 80% of adult neurologists agreed at least in principle, 
although a plurality believed that centers might not have 
the necessary resources to devote to this problem.

4.	Among all respondents, the two most common perceived 
barriers to ordering genetic testing were related to cost: 
potentially too expensive for the patient (89%) and pre-
approval is often denied by insurance (65%). The third 
most common identified barrier was that genetic testing is 
seldom useful in clinical care (40%).

Discussion
When a case could reasonably present to either a pediatric or 
adult practice for care, adult neurologists were significantly 
less likely to order genetic testing than were those caring for 
mostly pediatric patients (p = 0.003). This difference might 
be explained by our finding that adult neurologists seldom 
found genetic testing useful in the care of patients in contrast 
to pediatric neurologists (p = 0.03). Consistent with this theory 
is our finding that pediatric neurologists were more likely to 
have ordered a large number of genetic tests (p < 0.001). One 
possible explanation for these results is that the most severely 
affected genetic epilepsy patients are identified at a younger 
age, so pediatric neurologists are more likely to have obtained 
genetic testing results that proved useful. While it had been 

our subjective impression that there is a difference in percep-
tion of the usefulness of genetic testing between pediatric and 
adult epileptologists, we did not expect the difference to be so 
profound.

Despite a more negative attitude toward genetic testing, 
more than 80% of adult respondents agreed, at least in prin-
ciple, that every level 4 epilepsy center should have expertise 
using genetic testing in epilepsy and interpreting the results, 
even though a large fraction felt that centers may not have the 
necessary resources. Participants consistently identified the 
main barriers to genetic testing as cost to the patient, insur-
ance barriers, and low clinical utility.

In a prior survey, only 20% of neurologists had a patient 
request genetic testing in the last 6 months (10). In our survey, 
50% of adult neurologists and 75% of pediatric neurologists 
had at least one patient ask for genetic testing in the last 2 
years. These low values might reflect a lack of awareness in the 
epilepsy population about the use of genetic testing.

Genetics is inexorably transforming epilepsy practice and 
becoming standard in epilepsy care. While knowledge gaps 
likely exist among providers, the main barriers to epilepsy ge-
netic testing in the United States are the potential for incurring 
high bills to patients, a stifling insurance approval processes, 
and the relatively low yield of genetic testing in the adult care 
setting.
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