
Unexplained refractory and/or suspect familial epilepsy:
All patients should have completed 

 ■ Magnetic resonance imaging (MRI)
 ■ Electroencephalogram

Consider: metabolic or autoimmune testing based on clinical 
presentation (see metabolic and autoimmune testing tables)Family history of epilepsy 

with known mutation

Order: FMTT / Familial 
Mutation, Targeted Testing

Order: CMACB / Chromosomal 
Microarray, Congenital, Blood

Disorder-specific 
management

Disorder-specific management

Disorder-specific 
management

Disorder-specific 
management

Disorder-specific 
management

Disorder-specific 
management

Perform any metabolic confirmatory 
assays recommended in interpretation

Perform any metabolic confirmatory 
assays recommended in interpretation

Perform any metabolic confirmatory 
assays recommended in interpretation

Perform any metabolic confirmatory 
assays recommended in interpretation

Consider: kindred evaluation and/or 
WES / Whole Exome Sequencing or 
whole genome sequencing

Consider: kindred evaluation 
and/or WES / Whole Exome 
Sequencing or whole 
genome sequencing

Is an epilepsy syndrome suspected:
 ■ Progressive myoclonic epilepsy
 ■ Neonatal seizures
 ■ Febrile seizures
 ■ Neuronal migration epilepsy
 ■ Focal epilepsy
 ■ Encephalopathy chronic with seizures
 ■ Epilepsy with migraine
 ■ Mitochondrial epilepsy syndrome

Order: ESPAN / Epilepsy/Seizure Genetic Panels 
by Next-Generation Sequencing (NGS) and specify 
appropriate subpanel:
■ Encephalopathy with Seizures Panel (129 genes)
■ Febrile Seizure Panel (9 genes)
■ Focal Epilepsy Panel (16 genes)
■ Infantile Spasms Panel (17 genes)
■ Epilepsy with Migraine Panel (7 genes)
■ Early Epileptic Encephalopathy (90 genes)
■ Neuronal Migration Disorders Panel (29 genes)
■ Progressive Myoclonic Epilepsy Panel (27 genes)
■ Tuberous Sclerosis Panel (2 genes)

Is a myopathy present?

Order: on muscle biopsy: 
MITOP / Mitochondrial Full 
Genome Analysis by Next-
Generation Sequencing (NGS)

Consider: MITOT / 
Combined Mitochondrial 
Analysis, Mitochondrial 
Full Genome and Nuclear 
Gene Panel

Order: ESPAN and specify Epilepsy 
Expanded Evaluation (192 genes) or 
Custom Gene Ordering (select genes 
from list)
Reconsider mitochondrial epilepsy 
syndrome

Order: ESPAN / Epilepsy/ Seizure Genetic 
Panels by Next-Generation Sequencing 
(NGS) and specify Epilepsy Expanded 
Evaluation (192 genes) or Custom Gene 
Ordering (select genes from table)

Does the identified epilepsy include:
■ Congenital anomalies
■ Developmental delay
■ Intellectual disability
■ Autism
■ Infantile spasms

Order: single gene(s) via Custom Gene Ordering from 
ESPAN / Epilepsy/Seizure Genetic Panels by Next-
Generation Sequencing (NGS)
See Table below for a list of Individual Gene Suspects*

Epilepsy syndrome present with isolated single gene cause?YES

YES

YES

YES

YES

Chromosomal 
cause found

Mitochondrial epilepsy 
NOT suspected

Definitive metabolic 
cause found

Definitive cause found

Definitive cause found

Definitive cause found

Definitive cause found

Definitive 
cause found

Definitive metabolic cause found

Definitive metabolic cause found

Definitive metabolic cause found

Mitochondrial epilepsy syndrome suspected
A positive GDF15 /  Growth Differentiation Factor 
15 (GDF15), Plasma or FAPM / Fatty Acid Profile, 
Mitochondrial (C8-C18), Serum result increases the 
likelihood of a mitochondrial disorder

Negative or Inconclusive

Negative or Inconclusive

Inconclusive

Inconclusive

Inconclusive

Inconclusive

Negative

Negative

Negative

Negative

No chromosomal 
cause found

YES

YES

YES

NO

NO

NO

NO

NO

NO

NO

UNkNOwN

*Individual Gene Suspects

Type Gene OMIM

Ceroid lipofuscinosis, neuronal, 2 TPP1 204500

Ceroid lipofuscinosis, neuronal, 3 CLN3 204200

Dravet syndrome, severe myoclonic 
epilepsy of infancy

SCN1A 607208

Encephalopathy epileptic, early 
infantile

PCDH19 300088

Encephalopathy epileptic, early 
infantile; seizures, benign neonatal

KCNQ2 613720; 
121200

GLUT1-deficiency syndrome SLC2A1 606777

Infantile spasms ARX 308350

Myoclonic epilepsy progressive CSTB 254800

Myoclonus-nephropathy SCARB2 254900

Pyridoxine-dependent epilepsy ALDH7A1 266100

Rett syndrome (order as MECPZ / 
MECP2 Gene, Full Gene Analysis)

MECP2 312750

Seizures, benign neonatal KCNQ3 121201

Temporal epilepsy familial LGI1 600512

Metabolic Tests to Consider

AACSF / Amino Acids, Quantitative, Spinal Fluid 

AAQP / Amino Acids, Quantitative, Plasma

CDG / Carbohydrate Deficient Transferrin for Congenital Disorders of Glycosylation, Serum

CRDPU / Creatine Disorders Panel, Urine

LAA / Lactate, Plasma

LABF / Lactate, Body Fluid

OAU / Organic Acids Screen, Urine

OLIGU / Oligosaccharide Screen, Urine

PIPA / Pipecolic Acid, Serum

PIPU / Pipecolic Acid, Urine, if newborn

PLSD / Lysosomal and Peroxisomal Storage Disorders Screen, Blood Spot, if <18 years of age

POXP / Fatty Acid Profile, Peroxisomal (C22-C26), Plasma

PUPYP / Purines and Pyrimidines Panel, Plasma

PYR / Pyruvic Acid, Blood

PYRC / Pyruvate, Spinal Fluid

Autoimmune Evaluations to Consider

EPC1 / Epilepsy, Autoimmune Evaluation, Spinal Fluid

EPS1 / Epilepsy, Autoimmune Evaluation, Serum

Unexplained refractory and/or suspect familial epilepsy:
All patients should have completed 
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