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CDKL5 deficiency disorder (CDD), SLC6A1 epileptic encephalopathy, and 
SURF1 deficiency are rare neurogenetic epilepsy conditions whose 
patterns of clinical care remain poorly characterized. Here we describe 
medication trends for patients with CDD, SLC6A1, and SURF1.

Patients with CDD, SLC6A1, and SURF1 from the US and Canada were 
recruited. Caregivers signed an eConsent and HIPAA release form and 
provided a list of healthcare facilities and basic demographic 
information (Table 1). Participants’ medical records were collected, and 
relevant data was abstracted. Medications were categorized using drug 
classes from drugs.com. Two SLC6A1 patients did not have any recorded 
medications and were excluded from medication analyses. All analyses 
were conducted in R (version 4.1.0).

Across these three cohorts, a per-patient median of 175 medical records 
was collected across a median of 6.4 years of follow-up. 416, 210, and 
91 total medications were prescribed across the CDD, SLC6A1, and SURF1 
cohorts (median per patient: CDD = 11, SLC6A1 = 6.5, SURF1 = 3). 
Levetiracetam was prescribed to the greatest number of both CDD and 
SLC6A1 patients (30/35 (86%) and 17/28 (61%), respectively; Figure 1). 
Mitochondrial cocktail was the most common prescription for patients 
with SURF1 (5/15 (33%)). 21/35 (60%) CDD patients and 2/15 (13%) SURF1 
patients were prescribed GABA analogs, while no SLC6A1 patients had a 
record of GABA analog prescription. 24/35 (69%) of CDD patients 
and 17/28 (61%) of SLC6A1 patients stopped at least one medication due 
to inefficacy; only one SURF1 patient stopped a medication due to 
inefficacy.

Table 1: Demographics by condition

Figure 1: Most common medications/supplements and reason for stop. 

a. CDD

Medications with known first prescription date were plotted by drug class 
relative to date of diagnosis for CDD and SLC6A1 (Figure 2). Skipped participant 
numbers represent patients without seizure medications or for whom 
prescription/start date is unknown. The seizure status and current 
medication lists of participants with SLC6A1 were abstracted from their most 
recent neurology notes in our medical record database (mean age at most 
recent neurology note: 9.7, median age: 8.4).

b. SLC6A1

c. SURF1

In this study, we identified medication trends for patients with CDD, 
SLC6A1, and SURF1 to better understand current clinical care patterns. 
Individuals living with CDD and SLC6A1 were prescribed an average of 
7.9 and 4.5 seizure medications, and most of these individuals stopped 
at least one seizure medication due to inefficacy. These findings 
underscore the burdens faced by families in managing complex 
treatment regimens that change over time, as well as the challenges 
clinicians experience in identifying effective seizure management 
plans for these patients. This study also highlights the utility of real-
world data derived from medical records for investigating medication 
efficacy in patients with rare Mendelian pediatric epilepsies. Future 
work will focus on further investigating how seizure burden changes 
with varying management. Insights from improved understanding of 
these areas may lead to better seizure management and overall care 
for patients with these rare epilepsies.

Limitations
This was a small feasibility study and results should not be considered 
representative of all individuals living with CDD, SLC6A1, and SURF1. 
Medical facility lists were provided by patient guardians, and there 
may be unidentified gaps in care. Use of other drug classification 
systems may lead to different medication patterns in Figure 2.
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Figure 2: Timing of seizure medication prescription (by drug class) relative to diagnosis

Table 2: SLC6A1 participants' response to seizure 
medications
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d. Number of medications/supplements by 
most common indications

27/28 (96%) SLC6A1 
patients, 35/35 (100%) CDD 
patients, and 4/15 (27%) 
SURF1 patients were 
prescribed at least one 
medication indicated for 
seizures. Among those 
patients, the mean 
(median) number of 
seizure medications 
prescribed per patient was 
the following: SLC6A1 = 4.5 
(4), CDD = 7.9 (7), SURF1 = 
1.75 (1.5). Within one year
post-diagnosis, 69% of 
a combined group of CDD 
and SLC6A1 patients were 
prescribed at least one 
new medication indicated 
for seizures, 49% 
were prescribed at least 
two, and 35% were 
prescribed at least three 
(mean: 2.9 , median: 2.5). 
The most common 
medications prescribed 
during this post-diagnosis 
period were topiramate 
(8/23) and vigabatrin 
(7/23) for CDD patients 
and diazepam (6/26) and 
levetiracetam (5/26) for 
SLC6A1.

In the six months prior to the last recorded visit, seven patients with 
SLC6A1 had been seizure-free, and 15 participants had experienced 
reduced seizure burden but had still experienced at least one 
seizure. The number of patients in either category who responded to 
one or more seizure medications is recorded in Table 2. (Some patients 
were responsive to multiple medications.) Four patients were not 
responsive to epilepsy medications, and four patients did not have a 
history of seizures.


