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Introduction

Chal lenges  and So lu t ions  to  Acce lerate  D iagnos i s  o f  Rare  DEEs

and Epileptic Encephalopathies
(DEEs) remain undiagnosed.
On average it takes 5-7 years
for a patient to receive a rare
disease diagnosis.2
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Genetic diagnosis offers an
opportunity to improve outcomes.
Genetic diagnosis can lead to 

Medication selection  
Dietary management  
Care coordination  
Prognosis 
Clinical trial participation 
Patient and caregiver peace of mind 

management changes in up to 72% of patients,   and provides insight for:
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Objective and Methods 
As a data and technology-enabled healthcare company aiming to accelerate
diagnosis rates, Ambit analyzed claims data and available literature, as well
as looked at stories of the patients we work with, to identify key challenges
and opportunities for diagnosis in DEEs. 

Despite rapid improvements in
genetic testing technology and an
expanding knowledge base for
variant classification, over 50% of
patients with rare Developmental   
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Developmental delay  
Autism  
Cerebral palsy  
Intellectual disability   

Seizures are a key trigger for genetic testing, especially given the availability
of sponsored panels that make testing broadly accessible. Pathogenic
findings in genes associated with conditions in which seizures begin in early
infancy (SCN1A, KCNQ2, CDKL5) accordingly appear at high frequencies in
studies focusing on seizure patients who receive genetic testing in their first
two years of life.

Patients may be referred for genetic testing late, or may receive limited
genetic testing that is insufficient to diagnose their condition, if they first
present with a symptom other than seizure, such as: 
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Key Findings 
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DEE patients whose initial symptoms are not obvious seizures or who lack
distinctive features are at the greatest risk of a late diagnosis.  

Seizure age at onset 

Among patients with an ICD-10 code
diagnosis of a rare DEE in claims
data, however, almost half (47%) 
 first presented with a symptom
other than seizure or epilepsy
(Figure 1).  Moreover, seizures that
are subtle, such as absence seizures,
may go unrecognized by families
and providers.  
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Seizures 27%

Developmental
Delay 37%

Epilepsy
26%

Autism 
5%

Cerebral palsy 3%
Intellectual disability 2% 

Figure 1. First symptom for patients subsequently
diagnosed with a rare DEE  (Source: Claims data) 



The type of genetic testing matters. Madden’s physician suspected
Angelman and ordered genetic testing prior to the start of the seizures,
but a microarray did not detect a UBE3A deletion. His father, who
maintains an active social media presence to support his son,
remembered, “Probably 90 percent of the comments or direct messages
that we would get [on Instagram were] ‘hey, we think your son has
Angelman Syndrome. You should get him tested.’ So we would reply to
everyone and we would say, ‘We did get him tested and he doesn't have
Angelman Syndrome.’” Once his seizures began, he promptly received
more comprehensive genetic testing that identified a mutation that
confirmed the diagnosis.
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Distinctive symptoms
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We observed the impact of seizures on the journey of patients we met after
they were diagnosed. For example, Sofia’s  seizures started at eight months;
by ten months, she had received genetic testing and a diagnosis of
Angelman Syndrome. In contrast, Madden presented with developmental
delay and a flat head in his early years. Once his seizures began at age 4½,
he finally received genetic testing that revealed he had Angelman.
Considering the claims data shows an average age at diagnosis of 7.2 years
for Angelman,  some might consider this a “success”, but his family wished
for an earlier diagnosis. 

++

In addition to seizures, other clinical features may trigger genetic testing
that would lead to a rare DEE diagnosis. Rett syndrome and tuberous
sclerosis complex (TSC) generally present with distinctive hand movements
and skin abnormalities, respectively, which lead to a strong clinical
hypothesis, motivating genetic testing to confirm the diagnosis. Among
patients with an ICD-10 code diagnosis in claims data, TSC patients have the
youngest age at diagnosis, at 4.8 years on average (Figure 2).  6
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  Name has been changed++
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Even within those conditions, highly variable symptom presentation and
severity may prevent providers from being able to recognize potential DEEs
in all patients. For example, stereotypical hand movements have been found
to be mild in almost half of classical Rett patients, and absent in 4%. 44% did
not have seizures.7

Conclusions

Insurance approvals 
High patient out-of-pocket cost 
Overburdened genetic specialists 
Patient and caregiver health literacy 

While sponsored genetic testing for patients with seizures has improved the
diagnosis rates in children with early seizure presentation, DEE patients with
later seizure onset and without distinctive features experience longer time to
diagnosis and lower diagnosis rates. Even when healthcare providers suspect
that a patient’s symptoms may have an underlying genetic cause, barriers
remain:
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Figure 2. Age at diagnosis (Source: Claims data) 

In other DEEs, symptoms overlap across the individual conditions. This
makes it more difficult to formulate a hypothesis that a patient has a
particular condition, or in some cases suspect that the patient has an
underlying genetic cause. 
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SYNGAP1

8.5



Barrier AmbitCare Solution

Healthcare provider suspects a
genetic condition, but patient
does not meet criteria for
sponsored genetic testing or
insurance approval 

Eligibility criteria* that cover a broad range of
phenotypic presentations among patients of all ages,
and are informed by and continually improved through
advanced analytics and collaboration with experts  

Overburdened genetic
specialists 

Board-certified genetic specialists** with immediate
availability for both provider and patient consultations  

Patient and caregiver health
literacy 

AmbitCare ambassadors and genetic counselors who
can spend as much time with families as they need to
understand and feel comfortable with the genetic
testing process 

Administrative burden of
insurance approval and high
patient out-of-pocket cost 

Genetic services and support that are completely free
to families and providers, without going through
insurance 
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To unlock the benefits of genetic diagnosis for patients and providers, Ambit
has designed its AmbitCare services to overcome these barriers: 

For more information about how AmbitCare can help your patients and your
practice, please visit ambitcare.com/hcp, or get in touch at
clinical@ambitinc.com.

DEEs included in analysis: Angelman Syndrome , CDKL5 , Dravet Syndrome ,
Dup15q Syndrome, FOXG1 Syndrome, KCNQ2 Encephalopathy, Lennox-
Gastaut Syndrome , Mowat-Wilson Syndrome, Ohtahara Syndrome,
PCDH19 Epilepsy, Pitt Hopkins Syndrome, Rett Syndrome , SCN2A Related
Disorders, SCN8A Related Epilepsy, SLC13A5 Deficiency, SLC6A1 Epileptic
Encephalopathy, STXBP1 Related Disorders, SYNGAP1 , Tuberous Sclerosis
Complex+

+

+ +

+

+

+
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*Patients of any age with symptoms in two of the three categories below are
eligible for free AmbitCare services: 

 ** Through our partnership with DNAvisit, which provides virtual services in
all 50 states

  Conditions with ICD-10 codes+
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Seizures 
 Any type

ASD/ID/DD 
Autism spectrum disorder
Intellectual disability
Developmental delay
Regression

Other
Cerebral palsy
Congenital malformations
(including dysmorphic features)
Hypotonia
Skin abnormalities
Constipation
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