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Disclaimer: The contents of these Guidelines may change over time. Clinicians and hospital 
administrators should use sound judgment for individual patient encounters. EpLink, Critical Care 
Services Ontario, the Epilepsy Implementation Task Force and Provincial Neurosurgery Ontario 
strongly recommend evidence-based practices.
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'HȴQLWLRQV

Adolescent A person �� to �� years of age� 

Adolescent Medicine 
Specialist 

Paediatrician practising adolescent medicine� 

Child A person less than �� years of age� 
Community   Epilepsy  
Agencies 

 
 

Co-morbidity  

 

Epileptologist Qualiȴcations and Training: 
�� Clinical felloZship training in epilepsy and video�EEG for at least 

�� months in a speciali]ed center in Canada� US or abroad; 
�� Recogni]ed as a neurologist by the College of Physicians and 

Surgeons of Ontario �CPSO�; and 

�� Certiȴcation for EEG reporting �EEG e[amination by the Canadian 
Society of Clinical Neurophysiologists or APBN e[am in Epilepsy� is 
mandatory� Neurologists Zho have/had been reporting Video EEG 
recordings Zithout supervision in any jurisdiction in Canada or the 
United States of America anytime in or before ���� are e[empt from 
EEG/Epilepsy e[amination� 

Epileptic  
Seizure 

An epileptic sei]ure is a transient occurrence of signs and/or symptoms 
due to abnormal e[cessive and or synchronous neuronal activity in the 
brain �Fisher et al� ���5�� 

Epilepsy 
 

 Epilepsy is a disease of the brain deȴned by any of the folloZing 
conditions:

 

Family Physician A physician recogni]ed by the CPSO as a family physician� 

General Practitioner A physician licensed by the CPSO for general practice� 

Internist A physician recogni]ed by the CPSO as a specialist in internal medicine� 
 

Community Epilepsy Agencies provide a range of support services to
SHUVRQV�ZLWK�HSLOHSV\�DQG�WKHLU�IDPLOLHV��7KHVH�VHUYLFHV�LQFOXGH�HSLOHSV\
LQIRUPDWLRQ��VHL]XUH�ȴUVW�DLG�WUDLQLQJ��VXSSRUW�JURXSV��VRFLDO
RSSRUWXQLWLHV��HPSOR\PHQW�FRXQVHOLQJ��DQG�VFKRRO�DGYRFDF\�

Co-morbidity refers to the co-occurrence of two conditions with a greater
frequency than found in the general population. This does not infer a
causal relationship. Co-morbid conditions are common in people with
epilepsy. They are found across the lifespan and have important
implications for treatment and quality of life.

���$W�OHDVW�WZR�XQSURYRNHG��RU�UHȵH[��VHL]XUHV�RFFXUULQJ�!���K�DSDUW
���2QH�XQSURYRNHG��RU�UHȵH[��VHL]XUH�DQG�D�SUREDELOLW\�RI�IXUWKHU
����VHL]XUHV�VLPLODU�WR�WKH�JHQHUDO�UHFXUUHQFH�ULVN��DW�OHDVW������DIWHU
����WZR�XQSURYRNHG�VHL]XUHV��RFFXUULQJ�RYHU�WKH�QH[W����\HDUV
���'LDJQRVLV�RI�DQ�HSLOHSV\�V\QGURPH��)LVKHU�HW�DO��������
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'HȴQLWLRQV

Medically 
Refractory Epilepsy

  Failure of adequate trials of tZo tolerated� appropriately chosen and 
used antiepileptic drugs �Zhether as monotherapy or in combination� to 
achieve sustained  sei]ure�freedom �KZan� ���� from International 
League Against Epilepsy��  

Neurologist A physician recogni]ed by the CPSO as a specialist in Neurology� 

Neuropsychologist A psychologist registered Zith the College of Psychologists of Ontario �CPO� 
for the practice of clinical neuropsychology� 

Nurse Practitioner A nurse registered Zith the College of Nurses of Ontario in the e[tended 
class� 

Pediatrician A physician recogni]ed by the CPSO as a specialist in Pediatrics� 

Psychiatrist A physician recogni]ed by the CPSO as a specialist in Psychiatry� 

Psychologist A healthcare provider registered Zith the College of Psychologists of 
Ontario �CPO� for the practice of clinical psychology� 

Social Worker A healthcare provider registered as a social ZorNer Zith the Ontario 
College of Social WorNers and Social Service WorNers �OCSWSSW�� 

Senior A person �5 years of age or older� 

  Specialists Internists� pediatricians� and neurologists� 
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1. Introduction

(SLOHSV\�DHFWV�DURXQG��������2QWDULDQV��RI�ZKRP�
DSSUR[LPDWHO\� ������� DUH� DGXOWV� DQG� RYHU� �������
DUH�FKLOGUHQ�XQGHU�WKH�DJH�RI�����ΖQVWLWXWH�IRU�&OLQL�
cal and Evaluative Sciences [ICES] & Ontario Brain 
ΖQVWLWXWH>2%Ζ@�� ������� :KLOH� PRVW� LQGLYLGXDOV� ZLWK�
HSLOHSV\�FDQ�EH�WUHDWHG�HHFWLYHO\�E\�D�SULPDU\�FDUH�
SK\VLFLDQ�RU�JHQHUDO�QHXURORJLVW��DQ�HVWLPDWHG�����
of those diagnosed have medically refractory 
HSLOHSV\��H[SHULHQFLQJ�VHL]XUHV�WKDW�GR�QRW�UHVSRQG�
WR�WUHDWPHQW�ZLWK�WZR�RU�PRUH�DSSURSULDWH�DQWLHSL�
OHSWLF�GUXJV��.ZDQ�	�%URGLH���������7KHVH�QXPEHUV�
DUH�QRW� VWDWLF�� (DFK�\HDU� LW� LV�HVWLPDWHG� WKDW�������
2QWDULDQV�ZLOO�GHYHORS�HSLOHSV\��DQG�������RI�WKHP�
ZLOO�KDYH�PHGLFDOO\�UHIUDFWRU\�HSLOHSV\��7HOOH]�=HQWH�
QR��3RQGDO�6RUGR��0DWLMHYLF��	�:LHEH��������:LHEH��
%HOOKRXVH��)DOODKD\��	�(OLDV]L\��������

(SLOHSV\�VXUJHU\�KDV�VKRZQ�SRVLWLYH�RXWFRPHV� IRU�
HSLOHSV\� VXHUHUV�� WKHUH� LV� DSSUR[LPDWHO\� D� ����
FKDQFH� WKDW�DQ� LQGLYLGXDO�ZLOO�EH�VHL]XUH�IUHH�DIWHU�
VXUJHU\�� UHVXOWLQJ� LQ� IDU� EHWWHU� RXWFRPHV� ZLWK�
UHVSHFW�WR�VHL]XUH�IUHHGRP��LPSURYHG�TXDOLW\�RI�OLIH��
and reduction of psychosocial comorbidities that 
accompany medically refractory epilepsy than    
FRQWLQXHG� PHGLFDO� WUHDWPHQW� �:HVW� HW� DO��� ������
%RZHQ�� 6QHDG�� &KDQGUD�� %ODFNKRXVH�� 	� *RHUHH��
�������+RZHYHU��QRW�DOO�LQGLYLGXDOV�ZLWK�HSLOHSV\�DUH�
FDQGLGDWHV� IRU� VXUJHU\� Ȃ� DSSUR[LPDWHO\� ���� RI�
WKRVH� VXHULQJ� IURP�PHGLFDOO\� UHIUDFWRU\� HSLOHSV\�
ZLOO�QRW�EH�FRQVLGHUHG�FDQGLGDWHV��

'HVSLWH� LWV� HHFWLYHQHVV�� VXUJLFDO� WUHDWPHQW� LV�
XQGHUXWLOL]HG�LQ�2QWDULR��ZLWK�RQO\�D�IUDFWLRQ�RI�WKH�
SRSXODWLRQ� ZKR� PD\� EH� HOLJLEOH� IRU� VXUJHU\�
DVVHVVHG�HYHU\�\HDU� �%XUQHR��6KDUL��/LX��/HRQDUG��
6DSRVQLN��	�*DUJ���������$������UHSRUW�E\�WKH�([SHUW�
Panel on a Provincial Strategy for Epilepsy Care 
�+HDOWK�4XDOLW\�2QWDULR�>+42@��������LGHQWLȴHG�WKDW�
ORQJ�ZDLW�OLVWV�DW�WKH�SURYLQFHȇV�(SLOHSV\�0RQLWRULQJ�
8QLWV� �(08V��DQG� ORZ�UHIHUUDO� UDWHV�FRQWULEXWHG�WR�
WKH�XQGHUXWLOL]DWLRQ�RI�VXUJLFDO�WUHDWPHQW��7KH�3DQHO�
DOVR� QRWHG� WKDW� DZDUHQHVV� RI� VXUJLFDO� WUHDWPHQW�
RSWLRQV�ZDV� ORZ�DQG�SDWLHQWV�ZHUH�QRW�GLDJQRVHG��
WUHDWHG�DQG�UHIHUUHG�DSSURSULDWHO\��$������HVWLPDWH�
GHWHUPLQHG� WKDW� OHVV� WKDQ����RI�SRWHQWLDO� VXUJLFDO�
FDQGLGDWHV� DFFHVVHG� VXUJLFDO� WUHDWPHQW� �+42��
������

The Panel recommended action to improve epilepsy 
care infrastructure and surgical referral in the Prov�

LQFH��+42���������$V�D�UHVXOW��WKH�0LQLVWU\�RI�+HDOWK�
DQG� /RQJ�7HUP� &DUH� �02+/7&�� PDGH� DQ� LQYHVW�
PHQW� RI� ��� QHZ� (SLOHSV\� 0RQLWRULQJ� 8QLW� �(08��
EHGV�LQ�2QWDULR��EULQJLQJ�WKH�WRWDO�QXPEHU�RI�(08�
EHGV�WR��������DGXOW�DQG����SDHGLDWULF���7KH�0LQLVWU\�
also resourced additional epilepsy surgery and 
vagal nerve stimulator capacity through the Provin�
cial Neurosurgery Strategy and established the 
(SLOHSV\� ΖPSOHPHQWDWLRQ�7DVN�)RUFH��(Ζ7)��WR�RYHU�
VHH�HSLOHSV\�V\VWHP�LPSURYHPHQWV��

7KH�(SLOHSV\�ΖPSOHPHQWDWLRQ�7DVN�)RUFH��(Ζ7)��ZDV�
IRUPHG� LQ� -XQH������ WR�GHYHORS� DQG� LPSOHPHQW� D�
provincial approach to an integrated system for 
HSLOHSV\� FDUH� LQ�2QWDULR�� 6XSSRUWHG�E\�&&62�� WKLV�
FRPPLWWHH�ZDV�FR�FKDLUHG�E\�'U��&DUWHU�6QHDG��3DH�
GLDWULF�1HXURORJLVW�DW�WKH�+RVSLWDO�IRU�6LFN�&KLOGUHQ��
DQG�%UHQGD�)ODKHUW\��([HFXWLYH�93�DQG�&KLHI�2SHU�
DWLQJ�2ɝFHU�DW�+DPLOWRQ�+HDOWK�6FLHQFHV��

The EITF brought together senior clinical and admin�
istrative leaders from the epilepsy community to:

•  Improve access along the full continuum of care 
E\�FRRUGLQDWLQJ�UHVRXUFHV�DQG�ZDLW�OLVWV�

ȏ� � (VWDEOLVK� VWDQGDUGL]HG� GLDJQRVWLF� DQG� VXUJLFDO�
SURWRFROV� DFURVV� KRVSLWDOV� ZLWK� FRPSUHKHQVLYH�
epilepsy programs; and

ȏ��'HYHORS�VXSSRUWV�IRU�SULPDU\�FDUH�SURYLGHUV�

7KH�(Ζ7)�ZDV�D�VXEJURXS�RI�3URYLQFLDO�1HXURVXUJHU\�
2QWDULR� �312��� D� FRPPLWWHH�ZRUNLQJ� WR� GHYHORS� D�
FRPSUHKHQVLYH� SURYLQFLDO� QHXURVXUJLFDO� V\VWHP��
7KH�(Ζ7)�ZRUNHG�LQ�FROODERUDWLRQ�ZLWK�312�WR�VXS�
port equitable and timely access to neurosurgical 
FDUH�� LQFOXGLQJ�HSLOHSV\�VXUJHU\��DQG�WR�KHOS�PDLQ�
WDLQ�WKH�SURYLQFHȇV�QHXURVXUJLFDO�FDSDFLW\��7KLV�ZRUN�
ZDV�VXSSRUWHG�E\�WKH�0LQLVWU\�WKURXJK�&ULWLFDO�&DUH�
6HUYLFHV�2QWDULR��ZZZ�FULWLFDOFDUHRQWDULR�FD���)RU�D�
OLVW�RI�(Ζ7)�PHPEHUVKLS��SOHDVH�VHH�$SSHQGL[���

1.1. Epilepsy Implementation Task Force
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7KH�FUHDWLRQ�RI�WKH�(Ζ7)�VWHPPHG�IURP�WKH�H[SHUW�
SDQHO� UHSRUW� WR�+HDOWK�4XDOLW\�2QWDULR� DVVHVVLQJ�
the challenges to access in epilepsy care in Ontario 
�+42���������7KH�UHSRUW�QRWHV�WKDW�WKH�FRPPXQLW\�
of healthcare providers treating epilepsy needs 
VXSSRUW�ZLWK�D�VWDQGDUGL]HG�DSSURDFK�WR�GLDJQR�
VLV� DQG� WUHDWPHQW� �VXFK� DV� DQWLVHL]XUH� GUXJV�
�$6'V���HOHFWURHQFHSKDORJUDSK\��((*��RU�QHXURLP�
DJLQJ���DQG�SURFHVV�IRU�UHIHUUDO�WR�D�QHXURORJLVW�RU�
IRU� VXUJHU\� �LI� WKH� VHL]XUHV�DUH�GHWHUPLQHG� WR�EH�
PHGLFDOO\� UHIUDFWRU\��� 7KLV� GRFXPHQW� LV� WKH�
outcome of the recommendation to provide prov�
LQFH�ZLGH� JXLGHOLQHV� IRU� ȴUVW�FRQWDFW� KHDOWKFDUH�
SURYLGHUV� �VXFK� DV� SULPDU\� FDUH� DQG� HPHUJHQF\�
GHSDUWPHQW�SK\VLFLDQV��WR�VWDQGDUGL]H�WKH�GLDJQR�
VLV��WUHDWPHQW�DQG�UHIHUUDOV�RI�SDWLHQWV�ZLWK�
HSLOHSV\�LQ�WKH�SURYLQFH�

ΖQ� RUGHU� WR� PD[LPL]H� YDOXH� DQG� HQVXUH� WKDW�
SDWLHQWV�DUH�UHFHLYLQJ�WLPHO\��KLJK�TXDOLW\�FDUH��LW�LV�
crucial to clarify system capacity and referral 
SDWKV��7KLV�ZLOO�KHOS�VHW�FOHDU�H[SHFWDWLRQV�IRU�SODQ�
QLQJ��FRRUGLQDWLRQ�DQG�SHUIRUPDQFH�IRU�DOO�KRVSL�
WDOV�ZLWK�VSHFLDOW\�HSLOHSV\�FDUH�SURJUDPV�

7KH�(Ζ7)�KDV�GHYHORSHG�D�GHȴQLWLRQ�RI�D�&RPSUH�
KHQVLYH�(SLOHSV\�3URJUDP��&(3��DQG�HVWDEOLVKHG�D�
SODQQLQJ� DQG� LQWHJUDWLRQ� IUDPHZRUN� IRU� HSLOHSV\�
care in Ontario:

A CEP is an integrated care model for the manage�
PHQW�RI�LQGLYLGXDOV�ZLWK�HSLOHSV\�ZLWKLQ�D�PXOWLGLV�
FLSOLQDU\� WHDP�� $� &(3� FRYHUV� YDULRXV� DVSHFWV� RI�
FDUH� LQFOXGLQJ� PHGLFDO�� SV\FKRVRFLDO�� DQG� QXWUL�
WLRQDO�PDQDJHPHQW��DSSURSULDWH�QHXURGLDJQRVWLF�
LQYHVWLJDWLRQV�� D� PDQGDWRU\� (08�� FDSDELOLW\� IRU�
SUHVXUJLFDO�GLDJQRVWLF�HYDOXDWLRQ��DQG�HVWDEOLVKHG�
OLQNV�WR��&RPPXQLW\�(SLOHSV\�$JHQFLHV�

+RVSLWDOV�ZLWK�&(3V�DUH�GLYLGHG�LQWR�WZR�FDWHJRULHV�
based on the level of services they provide:

����$�'LVWULFW�(SLOHSV\�&HQWUH��'(&��KRXVHV�D�FRP�
prehensive epilepsy program that provides all                
appropriate epilepsy related clinical services 
H[FHSW� HSLOHSV\� VXUJHU\�� $� '(&� VKRXOG� SURYLGH�

basic investigations necessary to determine candi�
dacy for epilepsy surgery including assessment by 
DQ� �(SLOHSWRORJLVW�� DQG� IXOO� (08�VHUYLFH� LQFOXGLQJ��������
QHXURSV\FKRORJLFDO�HYDOXDWLRQV�

7KH� IROORZLQJ� KRVSLWDOV� DUH� FODVVLȴHG� DV� 'LVWULFW�
Epilepsy Centres: 

��� � � $� 5HJLRQDO� (SLOHSV\� 6XUJHU\�&HQWUH� RI� ([FHO�
OHQFH� �5(6&�� LV� D� IDFLOLW\� ZLWK� D� FRPSUHKHQVLYH�
epilepsy program that provides all the services 
DYDLODEOH� LQ� D� '(&�� DQG� LQ� DGGLWLRQ�� HSLOHSV\�
surgery including facility for intracranial monitor�
LQJ��$Q�5(6&�LV�DOVR�D�'(&�IRU�LWV�FDWFKPHQW�DUHD�

7KH� IROORZLQJ�KRVSLWDOV�DUH� FODVVLȴHG�DV�5HJLRQDO�
(SLOHSV\�6XUJHU\�&HQWUHV�RI�([FHOOHQFH�

1.2 Epilepsy Care in Ontario

Hospital Adult beds Paediatric 
beds 

Hamilton Health 
Sciences �HHS� 

� � 

Kingston General 
Hospital �KGH� 

� � 

The OttaZa Hospital 
�TOH� 

� � 

Children’s Hospital of 
Eastern Ontario 
�CHEO� 

� � 

 

Hospital Adult beds Paediatric 
beds 

London Health 
Sciences Centre 
�LHSC� 

�� � 

Hospital for SicN 
Children �SicNKids� 

� � 

University Health 
NetZorN �Toronto 
Western Hospital� 
�UHN� 

�� � 

 



LHSC

HHS

UHN
SickKids

CHEO
TOH

KGH

Map of Ontario’s Epilepsy Centres by Local Health Integration Networks 
(LHINs)

District Epilespy Centre (DEC)

Regional Epilepsy Surgical Centre (RESC)

Pediatric Centre
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7KH� (Ζ7)� GHYHORSHG� WKH� ȴUVW� HGLWLRQ� RI� WKLV� GRFX�
PHQW� LQ� DQ� HRUW� WR� SURYLGH� JXLGHOLQHV� IRU�
HYLGHQFH�EDVHG�SUDFWLFH�IRU�DOO�KHDOWKFDUH�SURYLGHUV�
LQ� 2QWDULR� ZKR� SURYLGH� SULPDU\� SRLQW� RI� FDUH� IRU�
SDWLHQWV� ZLWK� HSLOHSV\�� 7KLV� VHFRQG� HGLWLRQ� RI� WKH�
*XLGHOLQHV�KDV�EHHQ�SUHSDUHG�XQGHU�WKH�SXUYLHZ�RI�
(S/LQN��WKH�HSLOHSV\�UHVHDUFK�SURJUDP�RI�WKH�2QWDU�
LR�%UDLQ�ΖQVWLWXWH��%DVHG�DW�WKH�8QLYHUVLW\�RI�7RURQ�
WR��(S/LQN�VXSSRUWV�DQG�PDQDJHV�UHVHDUFK�SURMHFWV�
at hospitals and universities across Ontario and is 
IRFXVHG�RQ�ȴQGLQJ�QHZ�ZD\V�WR�GLDJQRVH��WUHDW�DQG�
LPSURYH�TXDOLW\�RI�OLIH�IRU�SHRSOH�ZLWK�HSLOHSV\���$V�
WKH�PDQGDWH�RI� WKH�RULJLQDO�(Ζ7)� LV�QRZ�FRPSOHWH��
WKH� JXLGHOLQHV� VHULHV� ZLOO� EH� XSGDWHG� DQG� PDLQ�
WDLQHG�E\�(S/LQN�

The intended target audience of these guidelines 
LQFOXGHV��EXW�LV�QRW�OLPLWHG�WR��IDPLO\�SK\VLFLDQV��)3���
QXUVH� SUDFWLWLRQHUV� �13��� SHGLDWULFLDQV�� LQWHUQLVWV��
HPHUJHQF\� SK\VLFLDQV�� FRPPXQLW\� HSLOHSV\� DJHQ�
FLHV� DQG� QHXURORJLVWV�� 7KH� JXLGHOLQHV� VKRXOG� EH�
VKDUHG�ZLWK�DQ\RQH�LQYROYHG�LQ�WKH�FDUH�RI�SDWLHQWV�
ZLWK�HSLOHSV\�

1.3 About this Document 1.4 Target Audience
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7KH�(SLOHSV\�ΖPSOHPHQWDWLRQ�7DVN�)RUFH�GHYHORSHG�
a series of guidelines intended to support primary 
FDUH� SURYLGHUV�� FRPPXQLW\� QHXURORJLVWV�� DQG�
'LVWULFW�DQG�5HJLRQDO�(SLOHSV\�&HQWUHV��7KHVH�JXLGH�
OLQHV�DLP�WR�LQFUHDVH�WKH�DZDUHQHVV�RI��DQG�UHIHUUDOV�
WR��DSSURSULDWH�GLDJQRVWLF�DVVHVVPHQW�DQG�VXUJLFDO�
FDUH�RI�SDWLHQWV�LQ�2QWDULR�

For Primary Care Providers:

��� 3URYLQFLDO� *XLGHOLQHV� IRU� WKH� 0DQDJHPHQW� RI�
(SLOHSV\� LQ� $GXOWV� DQG� &KLOGUHQ� �-DQXDU\� ������
XSGDWHG�0DUFK������

7R�VXSSRUW�WKH�ȵRZ�RI�SDWLHQWV�WRZDUGV�DSSURSULDWH�
WUHDWPHQW�IRU�HSLOHSV\��WKLV�GRFXPHQW�FRQWDLQV�D�VHW�
RI�JXLGHOLQHV�WR�KHOS�ZLWK�WKH�GLDJQRVLV��WUHDWPHQW�
and referral practices from the moment of a 
SDWLHQWȇV�ȴUVW�VHL]XUH�

���3URYLQFLDO�*XLGHOLQHV�IRU�(SLOHSV\�6XUJHU\�5HIHU�
UDOV�LQ�2QWDULR��0D\�������QH[W�UHYLHZ������

This document provides an approach to referral of 
PHGLFDOO\�UHIUDFWRU\� HSLOHSV\� SDWLHQWV� E\� GHȴQLQJ�
HYLGHQFH�EDVHG�LQGLFDWLRQV�WR�HSLOHSV\�VXUJHU\�LQ�DOO�
DJH� JURXSV�� ZLWK� FDUHIXO� FRQVLGHUDWLRQ� JLYHQ� WR�
DJH�VSHFLȴF�LVVXHV�UDQJLQJ�IURP�LQIDQWV�WR�WKH�HOGHU�
O\�

��� 3URYLQFLDO� *XLGHOLQHV� IRU� WKH� 0DQDJHPHQW� RI�
Medically Refractory Epilepsy in Adults and Children 
:KR�DUH�QRW�FDQGLGDWHV�IRU�(SLOHSV\�6XUJHU\��0DUFK�
������QH[W�XSGDWH������

7KLV�JXLGHOLQH�ZLOO�SURYLGH�DQ�DSSURDFK�WR�WKH�PDQ�
DJHPHQW� RI� WKH� SDWLHQW� ZLWK�PHGLFDOO\� LQWUDFWDEOH�
HSLOHSV\� LQ� ZKRP� VXUJLFDO� WUHDWPHQW� LV� QRW� DQ�
RSWLRQ��ΖW�ZLOO�LQFOXGH�WKH�XVH�RI�DQWLHSLOHSWLF�PHGL�
FDWLRQV� DQG� QRQ�DQWLHSLOHSWLF� WKHUDS\� VXFK� DV�
GLHWDU\�PDQDJHPHQW�DQG�QHXURVWLPXODWLRQ�

���3URYLQFLDO�*XLGHOLQHV�IRU�7UDQVLWLRQDO�&DUH�RI�3DH�
GLDWULF�(SLOHSV\�3URJUDPV� WR�$GXOW� �)HE�������QH[W�
UHYLHZ������

To ensure uninterrupted quality medical care for 
DGROHVFHQW�SDWLHQWV�ZLWK�FKURQLF�GLVRUGHUV��WKLV�GRF�
ument provides guidelines for paediatric and adult 
practitioners to assist in the seamless transition of 

HSLOHSV\�FDUH�IRU�DGROHVFHQWV�ZKR�DUH�GHSDUWLQJ�WKH�
paediatric system and entering the adult health care 
QHWZRUN�

For Providers and Administrators in District 
and Regional Epilepsy Centres:

���3URYLQFLDO�(SLOHSV\�0RQLWRULQJ�8QLW��(08��*XLGH�
OLQHV�IRU�2QWDULR��-DQXDU\������

This document outlines protocols and provides 
guidelines for EMUs for diagnostic evaluation for 
HSLOHSV\��ΖW�FDQ�EH�XVHG�DV�D�JXLGH�IRU�QHXURVXUJLFDO�
FHQWUHV�ZLWK�(08�EHGV�

���3URYLQFLDO�*XLGHOLQHV�IRU�5HJLRQDO�(SLOHSV\�6XUJL�
FDO�&HQWUHV�RI�([FHOOHQFH��0D\������

This document presents best practice guidelines 
and sets out accountabilities for hospitals and their 
collaborative interdisciplinary teams that provide 
care for patients at Regional Epilepsy Surgical Cen�
WUHV�RI��([FHOOHQFH�

1.5 The EITF Guidelines Series
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'LVFXVV�SODQV�IRU�SUHJQDQF\�ZLWK�
ZRPHQ�RI�FKLOGEHDULQJ�DJH
$YRLG�HQ]\PH�LQGXFLQJ�$6'V��LQ�
ZRPHQ�ZLWK�HSLOHSV\�XVLQJ�RUDO�
FRQWUDFHSWLYHV��WUDQVGHUPDO�
SDWFKHV��RU�OHYRQRUJHVWUHO�
implants 
:KHQHYHU�SRVVLEOH��YDOSURLF�DFLG�
VKRXOG�EH�DYRLGHG�LQ�ZRPHQ�RI�
childbearing potential due to the 
ULVN�RI�WHUDWRJHQLFLW\�DQG�
neurodevelopmental delays
)ROLF�DFLG�VXSSOHPHQWV����������
PJ�GD\��DUH�UHFRPPHQGHG�
before and during pregnancy 
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WOMEN WITH EPILEPSY
The incidence of sudden death is 
HVWLPDWHG�WR�EH�DSSUR[LPDWHO\�
�����FDVHV�SHU������LQGLYLGXDOV�
ZLWK�HSLOHSV\�SHU�\HDU�
6HL]XUH�IUHHGRP��SDUWLFXODUO\�
IUHHGRP�IURP�JHQHUDOL]HG�
WRQLF�FORQLF�VHL]XUHV��LV�VWURQJO\�
DVVRFLDWHG�ZLWK�GHFUHDVHG�
68'(3�ULVN
7KH�ULVN�PD\�EH�UHGXFHG�E\�
ORZHULQJ�VHL]XUH�IUHTXHQF\�DQG�
by adherence to ASD treatment
Patients and families prefer to 
have the initial discussion about 
68'(3�ZLWK�WKHLU�QHXURORJLVW

SUDEP
$Q\�SDWLHQW�ZKR�LV�QRW�
VHL]XUH�IUHH�DIWHU�WZR�DGHTXDWH�
WULDOV�RI�$6'V��HLWKHU�DORQH�RU�LQ�
FRPELQDWLRQ��LV�FRQVLGHUHG�
GUXJ�UHVLVWDQW�DQG�VKRXOG�EH�
referred for epilepsy surgery 
evaluation
Patients can be referred to a 
District Epilepsy Centre or 
Regional Epilepsy Surgical centre 
for a comprehensive assessment
&HQWUHV�DUH�ORFDWHG�LQ�7RURQWR��
+DPLOWRQ��2WWDZD��/RQGRQ��
Kingston and Sudbury

DRUG-RESISTANT EPILEPSY

Epilepsy is a disease of the brain 
GHȴQHG�E\�DQ\�RI�WKH�IROORZLQJ�
conditions:
$W�OHDVW�WZR�XQSURYRNHG��RU�
UHȵH[��VHL]XUHV�RFFXUULQJ�!���K�
apart
2QH�XQSURYRNHG��RU�UHȵH[��
VHL]XUH�DQG�D�SUREDELOLW\�RI�
IXUWKHU�VHL]XUHV�VLPLODU�WR�WKH�
JHQHUDO�UHFXUUHQFH�ULVN��DW�OHDVW�
�����DIWHU�WZR�XQSURYRNHG�
VHL]XUHV��RFFXUULQJ�RYHU�WKH�QH[W�
���\HDUV
Diagnosis of an epilepsy 
syndrome 

DEFINITIONS
6HL]XUH�RQVHW�FDQ�EH�FODVVLȴHG�DV�
JHQHUDOL]HG��IRFDO�RU�XQNQRZQ�
ZLWK�PRWRU��QRQ�PRWRU�RU�
XQFODVVLȴHG�IHDWXUHV
An epilepsy syndrome refers to a 
cluster of features incorporating 
VHL]XUH�W\SHV��((*��DQG�LPDJLQJ�
IHDWXUHV�WKDW�WHQG�WR�FR�RFFXU�
7KH�ΖGLRSDWKLF�*HQHUDOL]HG�
Epilepsies encompass Childhood 
$EVHQFH�(SLOHSV\��-XYHQLOH�
$EVHQFH�(SLOHSV\��-XYHQLOH�
Myoclonic Epilepsy and 
*HQHUDOL]HG�7RQLFȂ&ORQLF�
6HL]XUHV�$ORQH�

CLASSIFICATION OF SEIZURES
7KH�FKRLFH�RI�DQWL�VHL]XUH�GUXJ�
�$6'��GHSHQGV�RQ�PXOWLSOH�
SDWLHQW��DQG�GUXJ�VSHFLȴF�
variables
3DWLHQWV�VKRXOG�EH�WUHDWHG�ZLWK�D�
VLQJOH�GUXJ�ZKHQ�SRVVLEOH
Combination therapy should 
RQO\�EH�FRQVLGHUHG�ZKHQ�
monotherapy does not provide 
VHL]XUH�IUHHGRP
ASD interactions and 
FRPRUELGLWLHV�VKRXOG�EH�WDNHQ�
LQWR�FRQVLGHUDWLRQ�ZKHQ�
choosing combination therapy

INITIATION OF ASD TREATMENT

Health care providers are 
encouraged to provide their 
SDWLHQWV�ZLWK�WKH�FRQWDFW�
information of their local 
Community Epilepsy Agency
)DPLOLHV�VKRXOG�EH�SURYLGHG�ZLWK�
FOHDU��DFFXUDWH�DQG�WLPHO\�
information about their 
FRQGLWLRQ�DQG�KRZ�WKH\�FDQ�
access needed resources 
Important topics include school 
DQG�HPSOR\PHQW�FRQFHUQV��
GULYLQJ��UHSURGXFWLYH�KHDOWK��GUXJ�
interactions and medication side 
HHFWV

EPILEPSY EDUCATION
Patients presenting to the 
HPHUJHQF\�GHSDUWPHQW�ZLWK�D�
ȴUVW�VHL]XUH�VKRXOG�IROORZ�XS�ZLWK�
their family physician
Patients should be referred for an 
((*��DQG�LI�QHFHVVDU\�05Ζ�EUDLQ��
DIWHU�WKH�ȴUVW�XQSURYRNHG�VHL]XUH
3DWLHQWV�ZKR�IDLO�WR�UHVSRQG�WR�DQ�
DGHTXDWH�WULDO�RI�WKH�ȴUVW�$6'�
should be referred to a 
neurologist
$OO�SDWLHQWV�LQ�2QWDULR�ZLWK�
PHGLFDOO\�UHIUDFWRU\�IRFDO�VHL]XUHV�
should be referred to an 
epileptologist 

REFERRING PATIENTS
'HSUHVVLRQ�DQG�DQ[LHW\�DUH�
FRPPRQ�LQ�SHRSOH�ZLWK�HSLOHSV\
Patients should be regularly 
screened for depression and 
RHUHG�VXSSRUWLYH�WKHUDS\
Antidepressant use is generally 
VDIH�LQ�SDWLHQWV�ZLWK�HSLOHSV\�
ZKHQ�XVHG�DW�WKHUDSHXWLF�GRVHV
1HXURGHYHORSPHQWDO�GLVRUGHUV��
LQFOXGLQJ�DXWLVP��$'+'�DQG�
intellectual disability are 
DVVRFLDWHG�ZLWK�HSLOHSV\��DQG�
health care providers should 
actively assist families to access 
appropriate services

COMORBIDITIES
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3. Diagnosis of Epilepsy

����'HȴQLWLRQV

Epileptic Seizure: $Q�HSLOHSWLF�VHL]XUH�LV�D�WUDQVLHQW�
occurrence of signs and/or symptoms due to abnor�
PDO�H[FHVVLYH�DQG�RU�V\QFKURQRXV�QHXURQDO�DFWLYLW\�
LQ�WKH�EUDLQ��)LVKHU�HW�DO���������

Epilepsy �)LVKHU�HW�DO��������� 

(SLOHSV\�LV�D�GLVHDVH�RI�WKH�EUDLQ�GHȴQHG�E\�DQ\�RI�
WKH�IROORZLQJ�FRQGLWLRQV�

��� $W� OHDVW� WZR� XQSURYRNHG� �RU� UHȵH[�� VHL]XUHV�
RFFXUULQJ�!���K�DSDUW

���2QH�XQSURYRNHG��RU�UHȵH[��VHL]XUH�DQG�D�SURED�
ELOLW\�RI�IXUWKHU�VHL]XUHV�VLPLODU�WR�WKH�JHQHUDO�UHFXU�
UHQFH� ULVN� �DW� OHDVW� ����� DIWHU� WZR� XQSURYRNHG�
VHL]XUHV��RFFXUULQJ�RYHU�WKH�QH[W����\HDUV

���'LDJQRVLV�RI�DQ�HSLOHSV\�V\QGURPH

(SLOHSWLF�VHL]XUHV�DQG�HSLOHSV\�LQ�SDWLHQWV�DUH�EHVW�
FODVVLȴHG� XVLQJ� D� PXOWL�D[LDO� GLDJQRVWLF� VFKHPH�
�ZKHQ� SRVVLEOH�� �1DWLRQDO� ΖQVWLWXWH� IRU� +HDOWK� DQG�
&OLQLFDO�([FHOOHQFH�>1Ζ&(@���������$[HV�WKDW�VKRXOG�EH�
considered are:

ȏ��6HL]XUH�W\SH�
ȏ��'HVFULSWLRQ�RI��VHL]XUH��LFWDO�SKHQRPHQRORJ\��
•  Syndrome; and
•  Etiology

���� &ODVVLȴFDWLRQ� RI� (SLOHSWLF� 6HL]XUHV 
�6FKHHU�HW�DO���������

D���*HQHUDOL]HG�RQVHW�VHL]XUHV��*HQHUDOL]HG�HSLOHSWLF�
VHL]XUHV�DUH�FRQFHSWXDOL]HG�DV�RULJLQDWLQJ�DW�VRPH�
SRLQW� ZLWKLQ�� DQG� UDSLGO\� HQJDJLQJ�� ELODWHUDOO\�
GLVWULEXWHG� QHWZRUNV�� 6XFK� ELODWHUDO� QHWZRUNV� GR�
QRW�QHFHVVDULO\� LQFOXGH� WKH�HQWLUH� FRUWH[��*HQHUDO�
L]HG�VHL]XUHV�FDQ�EH�DV\PPHWULF��

E���)RFDO�RQVHW�VHL]XUHV��)RFDO�HSLOHSWLF�VHL]XUHV�DUH�
FRQFHSWXDOL]HG�DV�RULJLQDWLQJ�ZLWKLQ�QHWZRUNV�OLPLW�
HG� WR�RQH�KHPLVSKHUH��5HFRJQLWLRQ�RI� LPSDLUPHQW�
RI� DZDUHQHVV� RU� RWKHU� IHDWXUHV�� ORFDOL]DWLRQ�� DQG�
progression of ictal events can be of primary impor�
tance in the evaluation of individual patients and for 
VSHFLȴF� SXUSRVHV� �H�J��� GLHUHQWLDO� GLDJQRVLV� RI�

QRQ�HSLOHSWLF� HYHQWV� IURP� HSLOHSWLF� VHL]XUHV��
UDQGRPL]HG�$6'�WULDOV��DQG�VXUJHU\���

F���8QNQRZQ�RQVHW��$�VHL]XUH�WKDW�FDQQRW�EH�FOHDUO\�
diagnosed into one of the preceding categories 
VKRXOG�EH�FRQVLGHUHG�RI�XQNQRZQ�RQVHW�RU�XQFODVVL�
ȴHG�XQWLO� IXUWKHU� LQIRUPDWLRQ�DOORZV�WKHLU�DFFXUDWH�
GLDJQRVLV�

3OHDVH� QRWH�� WKLV� LV� QRW� FRQVLGHUHG� D� FODVVLȴFDWLRQ�
FDWHJRU\�

Electroclinical Epilepsy Syndrome: An epilepsy 
syndrome refers to a cluster of features incorporat�
LQJ� VHL]XUH� W\SHV�� ((*�� DQG� LPDJLQJ� IHDWXUHV� WKDW�
WHQG�WR�RFFXU�WRJHWKHU��ΖW�RIWHQ�KDV�DJH�GHSHQGHQW�
IHDWXUHV�VXFK�DV�DJH�DW�RQVHW�DQG�UHPLVVLRQ��ZKHUH�
DSSOLFDEOH��� VHL]XUH� WULJJHUV�� GLXUQDO� YDULDWLRQ�� DQG�
VRPHWLPHV� SURJQRVLV�� ΖW�PD\� DOVR� KDYH� GLVWLQFWLYH�
comorbidities such as intellectual and psychiatric 
G\VIXQFWLRQ��WRJHWKHU�ZLWK�VSHFLȴF�ȴQGLQJV�RQ�((*�
DQG�LPDJLQJ�VWXGLHV��$�JURXS�RI�FOLQLFDO�HQWLWLHV�WKDW�
DUH�UHOLDEO\� LGHQWLȴHG�E\�D�FOXVWHU�RI�HOHFWURFOLQLFDO�
FKDUDFWHULVWLFV� �L�H�� DJH�� VHL]XUH� W\SHV�� ((*� FKDUDF�
WHULVWLFV��� 7KHUH� DUH� PDQ\� ZHOO‐UHFRJQL]HG�
V\QGURPHV�� VXFK� DV� FKLOGKRRG� DEVHQFH� HSLOHSV\��
:HVW� V\QGURPH�� DQG� 'UDYHW� V\QGURPH�� 3DWLHQWV�
ZKRVH�HSLOHSV\�GRHV�QRW�ȴW�WKH�FULWHULD�IRU�D�VSHFLȴF�
HOHFWURFOLQLFDO� V\QGURPH� FDQ� EH� GHVFULEHG� ZLWK�
UHVSHFW� WR� D� YDULHW\� RI� FOLQLFDOO\� UHOHYDQW� IDFWRUV��
VXFK�DV�NQRZQ�HWLRORJ\�DQG�VHL]XUH�W\SHV� �%HUJ�HW�
DO����������)RU�PRUH�LQIRUPDWLRQ��SOHDVH�VHH�$SSHQ�
GL[� ��� ([DPSOHV� RI� (OHFWURFOLQLFDO� V\QGURPH�
DUUDQJHG�E\�DJH�DW�RQVHW�

Idiopathic Generalized Epilepsies: Within the Gen�
HUDOL]HG� (SLOHSVLHV� LV� WKH� ZHOO‐UHFRJQL]HG� DQG�
FRPPRQ� VXEJURXS� RI� WKH� ΖGLRSDWKLF� *HQHUDOL]HG�
(SLOHSVLHV� �Ζ*(V��� 7KH� Ζ*(V� HQFRPSDVV� IRXU�
ZHOO‐established epilepsy syndromes: Childhood 
$EVHQFH� (SLOHSV\�� -XYHQLOH� $EVHQFH� (SLOHSV\�� -XYH�
QLOH� 0\RFORQLF� (SLOHSV\� DQG� *HQHUDOL]HG� 7RQ�
LFȂ&ORQLF�6HL]XUHV�$ORQH��IRUPHUO\�NQRZQ�DV�*HQHU�
DOL]HG� 7RQLFȂ&ORQLF� 6HL]XUHV� RQ� $ZDNHQLQJ� EXW�
PRGLȴHG� LQ� UHFRJQLWLRQ� WKDW� VHL]XUHV� FDQ�RFFXU� DW�
DQ\�WLPH�RI�GD\���ΖQ�LQGLYLGXDO�FDVHV��WKH�WHUP�*HQHW�
LF�*HQHUDOL]HG�(SLOHSV\�PD\�EH�XVHG�ZKHUH�WKH�FOLQL�
FLDQ�LV�FRPIRUWDEOH�ZLWK�LQYRNLQJ�D�JHQHWLF�HWLRORJ\�

�
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�ůĂƐƐŝĮĐĂƟŽŶ�ŽĨ�ƐĞŝǌƵƌĞƐ
(ILAE, 2017)

Generalized onsetFocal onset Unknown onset

Aware Impaired 
awareness

Motor Non-motor 
(absence) Motor Non-motor

Tonic Clonic
Tonic
Clonic
Myoclonic
Myoclonic-Tonic-Clonic
Myoclonic-Atonic
Atonic
�ƉŝůĞƉƟĐ�ƐƉĂƐŵƐ

Typical
Atypical
Myoclonic
Eyelid myoclonia

Tonic-clonic
�ƉŝůĞƉƟĐ�ƐƉĂƐŵƐ�

Autonomic
Behaviour arrest
 

hŶĐůĂƐƐŝĮĞĚ

Motor onset Non-motor onset

�ƵƚŽŵĂƟƐŵƐ�
Atonic 
Clonic 
�ƉŝůĞƉƟĐ�ƐƉĂƐŵƐ�
,ǇƉĞƌŬŝŶĞƟĐ�
Myoclonic 
Tonic

Autonomic
Behaviour arrest
�ŽŐŶŝƟǀĞ
�ŵŽƟŽŶĂů
Sensory

Focal to bilateral tonic-clonic seizure

)LJXUH����&ODVVLȴFDWLRQ�RI�6HL]XUHV

EpLink • March 2020   15

3.3 Types of Epilepsy Depending on       
Underlying Etiology (updated 2020) 
�6FKHHU�HW�DO���������

a)  Structural: &RQFHSWXDOO\�� WKHUH� LV� D� GLVWLQFW�
structural abnormality or disease that has been 
GHPRQVWUDWHG�WR�EH�DVVRFLDWHG�ZLWK�D�VXEVWDQ�
WLDOO\� LQFUHDVHG� ULVN� RI� GHYHORSLQJ� HSLOHSV\� LQ�
DSSURSULDWHO\� GHVLJQHG� VWXGLHV�� ([DPSOHV�
LQFOXGH�VWURNH�DQG�WUDXPD�

b)  Genetic: The concept of a genetic epilepsy is 
WKDW� LW� UHVXOWV� GLUHFWO\� IURP� D� NQRZQ� RU� SUH�
VXPHG�JHQHWLF�PXWDWLRQ�LQ�ZKLFK�VHL]XUHV�DUH�D�
FRUH�V\PSWRP�RI�WKH�GLVRUGHU��7KH�EHVW�NQRZQ�
H[DPSOH�LV�'UDYHW�V\QGURPH��LQ�ZKLFK�!����RI�
patients have a pathogenic variant of the 
6&1�$�JHQH��ΖW�LV�LPSRUWDQW�WR�QRWH�WKDW�JHQHWLF�
GRHV�QRW�HTXDWH�ZLWK� LQKHULWHG��$Q� LQFUHDVLQJ�
number of de novo mutations are being identi�
ȴHG�LQ�ERWK�VHYHUH�DQG�PLOG�HSLOHSVLHV��PHDQ�

LQJ� WKDW� WKH� SDWLHQW� KDV� D� QHZ�PXWDWLRQ� WKDW�
KDV�DULVHQ�LQ�KLP�RU�KHU�WKDW�PD\�QRZ�EH�D�KHU�
LWDEOH�IRUP�RI�HSLOHSV\�

c)  Metabolic: The concept of a metabolic epilep�
V\�LV�WKDW�LW�UHVXOWV�GLUHFWO\�IURP�D�NQRZQ�RU�SUH�
VXPHG� PHWDEROLF� GLVRUGHU� LQ� ZKLFK� VHL]XUHV�
DUH�D�FRUH�V\PSWRP�RI�WKH�GLVRUGHU��0HWDEROLF�
FDXVHV� UHIHU� WR� D� ZHOO‐delineated metabolic 
GHIHFW� ZLWK� PDQLIHVWDWLRQV� RU� ELRFKHPLFDO�
changes throughout the body such as porphyr�
LD�� XUHPLD�� DPLQRDFLGRSDWKLHV�� RU� S\ULGR[�
ine‐GHSHQGHQW� VHL]XUHV�� ΖQ�PDQ\� FDVHV��PHWD�
EROLF�GLVRUGHUV�ZLOO�KDYH�D�JHQHWLF�GHIHFW�� ΖW� LV�
OLNHO\�WKDW�PRVW�PHWDEROLF�HSLOHSVLHV�ZLOO�KDYH�D�
JHQHWLF�EDVLV��EXW�VRPH�PD\�EH�DFTXLUHG�VXFK�
DV�FHUHEUDO�IRODWH�GHȴFLHQF\��
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d) Infectious: The most common etiology 

worldwide is where epilepsy occurs as a result 

of an infection. The concept of an infectious 

etiology is that it directly results from a known 

infection in which seizures are a core symp-

tom of the disorder. Common examples in 

VSHFLȴF�UHJLRQV�RI�WKH�ZRUOG�LQFOXGH�QHXURF\V-

ticercosis, tuberculosis, HIV, cerebral malaria, 

subacute sclerosing panencephalitis, cerebral 

toxoplasmosis, and congenital infections such 

as Zika virus and cytomegalovirus.

e)  Immune: The concept of an immune epilep-

sy is that it results directly from an immune 

disorder in which seizures are a core symp-

tom of the disorder. An immune etiology can 

be conceptualized as where there is evidence 

of autoimmune‐mediated central nervous 

V\VWHP� LQȵDPPDWLRQ�� ([DPSOHV� LQFOXGH�
anti-NMDA (N-methyl-D-aspartate) receptor 

encephalitis and anti-LGI1 encephalitis.

f)  Unknown cause: Unknown is meant to be 

viewed neutrally and to designate that the 

nature of the underlying cause is as yet 

unknown; it may have a fundamental genetic 

defect at its core or it may be the consequence 

of a separate as yet unrecognized disorder.

$IWHU� WKHLU�ȴUVW�XQSURYRNHG�HSLOHSWLF�VHL]XUH��
patients are typically evaluated by ED physi-

cians or in a clinic setting by a nurse practi-

tioner, family physician, internist, pediatrician 

RU�QHXURORJLVW��7KHVH�ȴUVW�KHDOWKFDUH�SURYLG-

ers (FHP) are responsible for the initial and/or 

continued management of patients.

ΖGHQWLȴFDWLRQ�RI�FRH[LVWLQJ�FRQGLWLRQV�RU�GLVRU-
ders causing seizures requiring emergency 

department (ED) diagnosis and treatment is 

beyond the scope of this document. Similarly, 

recommendations on the management of 

acute prolonged seizure are beyond the scope 

of this document. Each hospital should have a 

guideline in place for the management of 

patients who present with acute prolonged 

seizures and require inpatient treatment and 

evaluation.

Although patients present in diverse situa-

tions, the FHP should provide as accurate a 

diagnosis as possible and appropriate infor-

mation regarding their condition. A strategy in 

partnership with the patient, utilizing all cur-

rently available treatment options with the 

goal of abolishing seizures may not be possi-

EOH�DW�WKH�ȴUVW�FRQWDFW�YLVLW��3DWLHQWV�VKRXOG�EH�
educated about their condition and encour-

aged to address factors under their control.

4.1 Clinical Diagnosis of Epileptic Seizures

The diagnosis of epilepsy should not be based 

on the presence or absence of single features. 

The clinical decision as to whether an epileptic 

seizure has occurred should be based on the 

combination of the description of the event, 

associated symptoms and ancillary informa-

tion. A detailed history should be taken from 

the child, young person or adult and an eye-

witness to the clinical event, where possible, 

to determine whether or not an epileptic 

seizure is likely to have occurred (see Appen-

dix 4). A careful history and neurologic exam-

ination may allow a diagnosis without exten-

sive further evaluation.

ΖW�PD\�QRW�EH�SRVVLEOH�WR�PDNH�D�GHȴQLWH�GLDJ-

nosis of epilepsy initially. If the diagnosis 

cannot be clearly established, referral to an 

appropriate specialist should be considered.

Misdiagnosis of epilepsy has several implica-

tions (Ferrie, 2006) including:

• Misuse of available resources for epilepsy 

treatment

• Restrictions on activities are commonly 

applied and educational expectations and em-

ployment prospects may be lowered

• Patients who are misdiagnosed are treated 

ZLWK�$6'V�WKDW�KDYH�DGYHUVH�HHFWV

4. Initial Evaluation
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•  Treatable serious conditions are overlooked

• Benign conditions, for which treatment is 

reassurance, are neglected

•  Concerns regarding the standard of care may 

be raised

Episodic disorders including but not limited to: 

syncope, migraine, drug reaction or intoxica-

tion, and mental disorders such as psychogenic 

VHL]XUHV� PD\� EH� FRQIRXQGHUV� DW� ȴUVW� FRQWDFW�
(Zaidi, Clough, Cooper, Scheepers, & Fitzpatrick, 

2000). When psychogenic seizures are suspect-

ed, suitable referral should be made to psycho-

logical or psychiatric services for further investi-

gation and treatment.

Examination: A clinical examination that 

includes a neurologic examination is essential, 

VLQFH� DQ� DEQRUPDO� H[DPLQDWLRQ� DIWHU� D� ȴUVW�
seizure also predicts recurrence (Berg, 2008). 

This should address their cardiac, neurological 

and mental status, and should include a devel-

opmental assessment where appropriate.

Reporting: :KLOH� FRQȴGHQWLDOLW\� LV� WR� EH�PDLQ-

tained, there is a duty of mandatory reporting 

in Canada and Ontario imposed on the FHP. 

These are primarily, but not exclusively, limited 

WR�QRWLȴFDWLRQ�RI�WKH�0LQLVWU\�RI�7UDQVSRUWDWLRQ��
This is more extensively covered under:

 

https://www.cpso.on.ca/Physicians/Policies-Gu

idance/Policies/Mandatory-and-Permissive-Re

porting#impaired 

4.2 Guideline on Initial Laboratory Tests 
After First Afebrile Seizure or New Onset 
Epilepsy

Adults: A basic panel to assess electrolytes and 

complete blood count, as well as drug screen, 

DUH�D�FRQVLGHUDWLRQ�LQ�SDWLHQWV�ZLWK�D�ȴUVW�WLPH�
seizure to rule out the possibility of a provoked 

seizure. However, there are no prospective 

VWXGLHV� WKDW� GHPRQVWUDWH� D� EHQHȴW� RI� URXWLQH�
use. Individual consideration should be given to 

the circumstances (College of Emergency Medi-

cine [CEM], 2009). The ED presentation may 

require knowledge of pregnancy status to 

enable informed treatment decisions.

Children: Laboratory tests should be ordered 

based on individual clinical circumstances that 

LQFOXGH� VXJJHVWLYH� KLVWRULF� RU� FOLQLFDO� ȴQGLQJV�
such as vomiting, diarrhea, dehydration, or 

failure to return to baseline alertness. Toxicolo-

gy screening should be considered across the 

entire paediatric age range if there is any ques-

tion of drug exposure or substance abuse (Hirtz 

et al., 2000).

4.3 Guideline on Lumbar Puncture 

In the very young child (<6 months), in the child 

of any age with persistent (cause unknown) 

alteration of mental status or failure to return 

to baseline, or in any child with meningeal 

signs, lumbar puncture (LP) should be per-

formed. If increased intracranial pressure is 

suspected, the LP should be preceded by an 

imaging study of the head (Hirtz et al., 2000).

In adults, the LP should be considered only if  

there is a suspicion for an infection of the Cen-

tral Nervous System (Krumholz et al., 2007). It 

should not be part of a routine assessment.

4.4 Guideline on Neuroimaging in Adult 
and Pediatric Patients After First          
Afebrile Seizure or New Onset Epilepsy

Brain imaging should be considered as part of 

the neurodiagnostic evaluation of adults pre-

VHQWLQJ� ZLWK� DQ� DSSDUHQW� XQSURYRNHG� ȴUVW�
seizure (Krumholz et al., 2007).

4.4.1 Magnetic Resonance Imaging (MRI)

MRI is the preferred neuroimaging method in 

DGXOWV� DQG� FKLOGUHQ� SUHVHQWLQJ� ZLWK� ȴUVW�
afebrile seizure,   although MRIs may not be 

readily available for urgent neuroimaging in 

some situations. In adults, MRI may be consid-

ered to be done at a later time, if the neurologi-

cal examination is non-focal.
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Non-urgent imaging studies with MRI should 

be seriously considered in any child with a 

VLJQLȴFDQW� FRJQLWLYH� RU�PRWRU� LPSDLUPHQW� RI�
unknown etiology, unexplained abnormalities 

on neurologic examination, a seizure of focal 

onset with or without secondary generaliza-

tion, an EEG that does not represent a benign 

focal epilepsy of childhood or primary gener-

alized epilepsy, or in children under 2 year of 

age (Hirtz et al., 2000; Gaillard et al., 2009). 

MRI has far better resolution for developmen-

tal anomalies of the brain that lead to epilepsy 

in children (e.g. focal cortical dysplasia) than a 

computed tomography scan.

4.4.2 Computed Tomography (CT) Scan 

Given the potential for intracranial bleeds, 

strokes, and brain tumors to present with 

seizures in adults, an emergent CT scan may 

EH� FRQVLGHUHG� LQ� DGXOWV�ZLWK� ȴUVW� VHL]XUH�� LQ�
certain situations. The clinical and historical 

features of an abnormal neurologic examina-

tion or a focal seizure onset are probably pre-

dictive of an abnormal CT study for patients 

presenting with seizures in the emergency 

department.

An emergency CT should be considered in 

FKLOGUHQ�SUHVHQWLQJ�ZLWK�ȴUVW�DIHEULOH�VHL]XUH�
in the emergency department who have:

•  an abnormal neurologic examination;

•  predisposing history (age less than 6 

months, closed head injury, recent cerebral 

VSLQDO� ȵXLG� >&6)@� VKXQW� UHYLVLRQ��PDOLJQDQF\��
or neurocutaneous disorder); or

•  focal seizure onset (Harden et al., 2007)

The evidence is inadequate to support the 

usefulness of emergency CT in persons with 

chronic seizures. There is no recommendation 

regarding an emergency CT in persons with 

chronic seizures (Harden et al., 2007).

4.4.3 Electroencephalography (EEG)

i.  Considered as part of the neurodiagnostic 

evaluation of the adult with an apparent 

XQSURYRNHG�ȴUVW�VHL]XUH�EHFDXVH�LW�KDV�D�VXE-

stantial yield and has value in determining the 

risk for seizure recurrence (Krumholz, 2007).

ii.  Recommended as part of the neurodiag-

nostic evaluation of the child with an apparent 

ȴUVW�XQSURYRNHG�VHL]XUH��+LUW]�HW�DO���������

iii.  There is no evidence that the EEG must be 

done before discharge from the emergency 

department; the study may be arranged on an 

elective outpatient basis, unless there is a con-

cern for non-convulsive status epilepticus.

iv.  Epileptiform abnormalities on the EEG may 

EH�XVHIXO� LQ�FRQȴUPLQJ� WKDW� WKH�HYHQW�ZDV�D�
seizure; however, an EEG abnormality by itself 

LV� QRW� VXɝFLHQW� WR�PDNH�D�GLDJQRVLV� WKDW� DQ�
epileptic seizure occurred, nor can its absence 

rule out a seizure (Vining & Freeman, 1986; 

Holmes, 1988).

v.  An EEG is necessary to determine the 

epilepsy syndrome and the diagnosis of an 

epilepsy syndrome may be helpful in deter-

mining the need for imaging studies and spe-

FLȴF�$6'�WUHDWPHQW�

vi.  An EEG is useful in predicting the prognosis 

for recurrence of seizures (Panayiotopoulos, 

1998; Vining & Freeman 1986; Holmes, 1988).

vii.  An EEG done within 24 hours of the 

seizure is most likely to show abnormalities. 

Physicians should be aware that some abnor-

malities such as postictal slowing that can be 

seen on an EEG done within 24 to 48 hours of 

a seizure may be transient and must be inter-

preted with caution (Hirtz et al., 2000).

viii. Repeated standard EEGs should not be 

used in preference to sleep or sleep-deprived 

EEGs. When a standard EEG has not contribut-

HG� WR�GLDJQRVLV�RU� FODVVLȴFDWLRQ��D� VOHHS�((*�
can be considered if clinically indicated. In chil-

dren and young people, a sleep EEG is best 

achieved through sleep deprivation or the use 

of melatonin (NICE, 2012).
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EEGs should be performed in accordance with 

the guidelines endorsed by the Canadian Soci-

ety of Clinical Neurophysiologists (CSCN). 

Revised guidelines were published in 2017 

(Dash et al., 2017).

4.5 Genetic Testing

Every day brings a new understanding of the 

genetic basis of epilepsy (Perry 2020). A 

number of studies now show that next genera-

tion sequencing (NGS)-based strategies can 

provide a molecular diagnosis in 15-30% of 

LQGLYLGXDOV�ZLWK�HSLOHSV\�DQG��IRU�VSHFLȴF�FOLQL-
cal presentations (Jain et al., 2019), the rate can 

be much higher (Mercimek-Mahmutoglu et al., 

2015; Myers et al., 2019). As a result, the appli-

cation of NGS has rapidly transformed the way 

in which genetic epilepsy is diagnosed. The 

sequencing of dozens to even hundreds of 

genes, is now commercially available with a 

wide variety of “epilepsy panels” available 

through commercial laboratories (Chambers, 

Jansen & Dhamija, 2016).

7KH� EHQHȴWV� RI� D� PROHFXODU� GLDJQRVLV� IRU�
epilepsy include guiding a direction of treat-

ment towards disease-modifying therapies 

DQG�RU�PHGLFDWLRQV� NQRZQ� WR� EH� HHFWLYH� LQ�
FHUWDLQ� HSLOHSV\� V\QGURPHV�� DQG� FODULȴFDWLRQ�
of the long-term prognosis and limitation of 

further diagnostic investigations that have 

associated risks and costs. A genetic diagnosis 

also provides informed genetic counselling 

purposes and potential prenatal testing 

options. As well, a genetic diagnosis is hugely 

important for families who have long faced a 

fruitless search for an etiology, putting their 

minds at rest and thus providing a psychoso-

FLDO�EHQHȴW�WR�WKH�LQGLYLGXDO�DQG�WKHLU�IDPLOLHV�
(Jain et al., 2018; Dyment et al. 2019). 

Recently, an expert Working Group of medical 

geneticists, pediatric neurologists/ epileptolo-

gists, biochemical geneticists and clinical labo-

ratory scientists from Ontario was formed by 

the Laboratories and Genetics Branch of the 

Ontario Ministry of Health to develop a pro-

grammatic approach to implementing epilep-

sy panel testing as a provincial service. This 

Working Group made several recommenda-

tions for testing, including that any gene panel 

testing must be “evidence-based” and take 

into account varied clinical indications and 

reduces the chance of uncertain and second-

ary results (Dyment et al., 2019). This epilepsy 

panel testing implementation plan promises 

to be a model for genetic care directed 

WRZDUGV�D�VSHFLȴF�VHW�RI�FRQGLWLRQV�LQ�WKH�SURY-

ince and will provide a prototype for genetic 

testing for other diseases and strategies. 

4.6 Guidelines for Other Tests

Seizure-like attacks with a cardiovascular 

cause may be misdiagnosed as epilepsy. A 

12-lead electrocardiography (ECG) should be 

performed in adults with suspected epilepsy. 

In children and young people, a 12-lead ECG 

should be considered in cases of diagnostic 

uncertainty (Stokes, Shaw, Juarez-Garcia, 

&DPRVVR�6WHȴQRYLF�� 	� %DNHU�� ������ 0DF&RU-
mick et al., 2009).

5.1 Prevalence and Diagnosis

Psychogenic, non-epileptic seizures (PNES) are 

paroxysmal events that resemble epileptic 

seizures (ES) but are not associated with 

epileptiform discharges on electroencephalo-

gram (EEG). PNES patients account for up to 

40% of patients evaluated in epilepsy monitor-

ing units and occur in both pediatric and adult 

populations. Accurate diagnosis can be chal-

lenging since up to 10% of patients will present 

with a combination of ES and PNES (LaFrance 

et al., 2013). 

PNES are multifactorial and no single clinical 

feature is pathognomonic for this condition. 

5. Psychogenic non-epileptic 
seizures (updated 2020)
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However, traumatic events in childhood or 

DGXOW�OLIH�KDYH�EHHQ�LGHQWLȴHG�DV�D�SUHGLVSRVLQJ�
factor, with up to 70% of patients (Hopp, 2019).  

Psychiatric comorbidities are very common, 

and estimates suggest that between 53 and 

100% of PNES patients present with at least one 

comorbid psychiatric disorder (Bompaire et al., 

2019), most commonly depression, anxiety, 

posttraumatic stress disorder or personality 

disorders. 75% of patients with PNES are young 

adult women, although female predominance 

is classically not found in children, where the 

most common precipitating factors are school 

SKRELD�RU�GLɝFXOWLHV�LQ�VFKRRO��LQFOXGLQJ�EXOO\-

LQJ���VSHFLȴF��OHDUQLQJ��GLɝFXOWLHV���RU�XQUHDOLVWLF�
expectations) (Bompaire et al., 2019).

The gold standard diagnosis of PNES is based 

on a history consistent with PNES and the 

video-EEG recording of a typical event with 

semiological features of PNES but no epilepti-

form activity before, during,  or  after the  event.  

However, caution must be taken as not all 

seizures are associated with clear EEG changes 

(e.g. in frontal lobe epilepsy).

•  Signs that favour the diagnosis of PNES vs ES 

include female gender, family history of epilep-

sy (modeling), childhood physical or sexual 

abuse, traumatic brain injury (with comorbid 

depression, behavioral impulsivity, or posttrau-

matic stress disorder), medical comorbidities, 

and brain dysfunction.

•  Clinical features associated with PNES and 

QRW� (6� DUH��:ULWKLQJ�� ȵDLOLQJ�� DQG� ZKROH�ERG\�
thrashing; eye-blinking, swallowing, and slump-

ing; intelligible speech; eyes closed at seizure 

onset; forced eye closure, ictal crying, gradual 

onset, asynchronous movements, pelvic thrust-

ing, recall during the period of apparent unre-

sponsiveness, and hyperventilation.

•  Clinical features associated with ES and not 

31(6� DUH� SRVWLFWDO� IRFDO� QHXURORJLFDO� GHȴFLWV��
altered breathing, somatic complaints, 

increased HR, altered pupillary response, and 

increased serum prolactin.

•  Tongue bites are often located laterally in 

patients with epileptic seizures, whereas 

patients with PNES may experience 

tip-of-the-tongue, lip or buccal bites (Devinsky 

et al, 2011).

5.2 Treatment

•  Physicians should be clear, honest and 

encouraging when presenting a diagnosis of 

PNES. Emphasize the positive news that the 

patient does not have epilepsy and does not 

require ASDs, that the disorder is real, and out-

line plans for further evaluation and treatment. 

•  If evaluation has suggested the presence of a 

mental health disorder, then a referral should 

be made to the appropriate provider.

•  In patients with solely PNES, ASD treatment 

FDQ�EH�GLVFRQWLQXHG�XQOHVV�D�VSHFLȴF�$6'�KDV�D�
GRFXPHQWHG� EHQHȴFLDO� SV\FKRSKDUPDFRORJLF�
HHFW�� ΖQ� SHRSOH� ZLWK�PL[HG� (6�31(6�� UHGXFH�
high doses of ASDs or polytherapy if possible 

(Kerr et al., 2011).

•  Cognitive behavioural therapy (CBT) may be a 

ȴUVW�OLQH�SV\FKRORJLFDO�WUHDWPHQW�LQ�DGXOWV�DQG�
the elderly with PNES (Gasparini et al., 2019). 

Care should be coordinated between the multi-

disciplinary health care providers (e.g., neurolo-

gist and mental health professional).

•  Some patients may remit after receiving a 

diagnosis and/or receiving CBT, but a substan-

tial number need longer‐term psychotherapeu-

tic or mental health interventions.

• Although high quality RCTs are lacking, 

evidence suggests that approximately half of 

PNES patients are seizure free following psy-

chological intervention, while more than 80% 

experience a reduction in seizures of 50% or 

more (Carlson & Nicholson Perry, 2017).
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•  Physicians should be aware that patients may 

UHVLVW�WKH�GLDJQRVLV�DQG�WKDW�VLJQLȴFDQW�REVWD-

cles to treatment may remain, including delays 

in referrals for further testing and treatment; 

patients feeling abandoned by their neurolo-

gist; a lack of treatment providers with exper-

tise in PNES and a lack of resources for psycho-

logical treatment. 

6.1 Initiation of Antiseizure Drugs (ASDs) 
for the Treatment of Seizures in Epilepsy

Treatment with ASDs in patients with epilepsy 

aims to provide the best quality of life with no 

VHL]XUHV�DQG�IHZHVW�DGYHUVH�HHFWV�IURP�WUHDW-
ment (Glauser et al., 2006). The decision to initi-

ate ASDs in patients with newly diagnosed 

epilepsy (including patients not currently on 

ASDs) should be based on the discussion 

between the physician and the patient (or legal 

guardian/ caregiver). This discussion should 

include the following:

•  Risk of seizure recurrence 

•  Cost of treatment

•  Type of seizures 

•  Potential duration of treatment

•  Type of epilepsy and the natural course of

   epilepsy 

ȏ��1HJDWLYH�HHFWV�RI�VHL]XUHV
•  ASD options 

•  Goals of treatment (including optimal seizure

    control target)

ȏ��3RWHQWLDO�VLGH�HHFWV�RI�$6'�V��

The choice of ASD depends on multiple factors, 

including (Glauser et al. 2006; Donner & Snead, 

2006):

• 3DWLHQW�VSHFLȴF� YDULDEOHV� age, gender, co- 

PHGLFDWLRQV�� FR�PRUELGLWLHV�� DRUGDELOLW\��
insurance status, and ability to swallow 

pills/tablets

•  $6'�VSHFLȴF� YDULDEOHV�� seizure or epilepsy 

V\QGURPH��DGYHUVH�HHFWV��HDVH�DQG�VSHHG�RI�
drug initiation, teratogenicity, interactions, 

pharmacokinetics, and availability

General Principles of ASD Treatment (NICE, 2012):

 
1. It is recommended that children, young 

people and adults should be treated with a 

single ASD (monotherapy) whenever possible.

2. If the initial treatment is unsuccessful, then 

monotherapy using another drug or add-on 

treatment with a second drug can be tried. Cau-

tion is needed during the changeover period. If 

DQ�$6'�KDV�IDLOHG�EHFDXVH�RI�DGYHUVH�HHFWV�RU�
continued seizures, a second drug should be 

VWDUWHG� �ZKLFK�PD\�EH�DQ�DOWHUQDWLYH�ȴUVW�OLQH�
or second-line drug) and built up to an ade-

quate or maximum tolerated dose and then the 

ȴUVW�GUXJ�PD\�EH�WDSHUHG�R�VORZO\�

3. If the second drug is unhelpful, either the 

ȴUVW�RU�VHFRQG�GUXJ�PD\�EH�WDSHUHG��GHSHQGLQJ�
RQ� UHODWLYH� HɝFDF\�� VLGH� HHFWV� DQG�KRZ�ZHOO�
the drugs are tolerated before starting another 

drug. Some patients are required to be on 

more than two ASDs.

4. It is recommended that combination therapy 

(adjunctive or ‘add-on’ therapy) should only be 

considered when attempts at monotherapy 

with the tolerated dose of ASD have not result-

ed in seizure freedom. If trials of combination 

therapy do not bring about worthwhile bene-

ȴWV�� WUHDWPHQW� VKRXOG� UHYHUW� WR� WKH� UHJLPHQ�
(monotherapy or combination therapy) that 

has proved most acceptable to the child, young 

person or adult, in terms of providing the best 

EDODQFH� EHWZHHQ� HHFWLYHQHVV� LQ� UHGXFLQJ�
seizure frequency and tolerability of side 

HHFWV�

5. ASD interactions and comorbidities should 

be taken into consideration when choosing 

combination therapy.

6. If there is no improvement after two ade-

quate trials of ASDs, the patient should be 

referred for epilepsy surgery evaluation.

6. Drug Treatment: Guideline on 
    Drug Initiation and Monitoring
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6.2: Options for Anti-Seizure Drugs 
(listed alphabetically) (updated 2020) 
(NICE, 2012; Glauser et al., 2006; Glauser et al., 
2013; Health Canada, 2016; Kanner et al., 2018)

Note: This list is not exhaustive. Some of the 

GUXJV�FDQ�EH�XVHG�RQO\�IRU�ȆR�ODEHOȇ�SXUSRVHV�LQ�
Ontario. There are useful websites/resources that  
SURYLGH��LQIRUPDWLRQ��RQ��FRPPRQ�$6'V��2QH�
H[DPSOH�RI�VXFK�D�UHVRXUFH�LV�WKH�1DWLRQDO�&HQWUH�
for Biotechnology Information: 
KWWS���ZZZ�QFEL�QOP�QLK�JRY�ERRNV�1%.������FK�

First-line ASDs Adjunctive ASDs Other ASDs that 
may be considered  

Do not oer ASDs 
(may worsen seizures) 

Adults with focal seizures 
CarbamazeSinea 
EslicarbazeSine 
Lamotrigine 
Levetiracetam 
OxcarbazeSine 
Phenytoin 
ToSiramate 
ValSroic acidc 
 
 
 
 

Brivaracetam 
CarbamazeSine 
Clobazamb 
EslicarbazeSine 
GabaSentinb 
Lamotrigineb 
Levetiracetam 
OxcarbazeSine 
PeramSanel 
Phenytoin 
ToSiramate 
ValSroic acidc 

Phenobarbital 
Pregabalin 
 

n/a 

Adults with generalized  tonic-clonic seizures 
Clobazam 
Lamotrigine 
Levetiracetam 
PeramSanel 
ValSroic Acidc 
 

Clobazam 
Lamotrigine 
Levetiracetam 
PeramSanel  
Phenobarbital 
Primidone 
ToSiramate  
ValSroic acidc 
 

 (If there are absence or 
myoclonic seizures, or if JME 
susSected) 
 
CarbamazeSinea 
GabaSentin 
OxcarbazeSine 
Phenytoin 
Pregabalin 

Children with focal seizures 
CarbamazeSinea  
Clobazam 
OxcarbazeSine 
Phenobarbital 
ToSiramate 
ValSroic Acidc 

Brivaracetam
Levetiracetam

   

Children with generalized tonic clonic seizures 
CarbamazeSinea 
Lamotrigine 
Levetiracetam  
Phenobarbital 
ToSiramate 
ValSroic Acidc 

Clobazam 
 

 CarbamazeSine and 
Phenytoin may SreciSitate or 
aggravate generalized tonic 
clonic seizures. 
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First-line ASDs Adjunctive ASDs Other ASDs that may be 
considered  

Do not oer ASDs 
(may worsen 
seizures) 

Children with absence seizures 
Ethosuximide 
ValSroic Acidc 
Lamotrigine can also be 
considered. 
 
 
 

Ethosuximide 
Lamotrigine 
ValSroic Acidc 
 

Clobazam 
ClonazeSam 
Levetiracetam 
ToSiramate 
Zonisamide 

CarbamazeSinea 
GabaSentin 
OxcarbazeSine 
Phenytoin 
Pregabalin 
Tiagabine 
Vigabatrin 
 

Benign epilepsy of childhood with centrotemporal spikes 
CarbamazeSinea  
ValSroic Acidc  
 
GabaSentin,  Clobazam, 
Levetiracetam and 
OxcarbazeSine are 
Sotentially eective.   
 

   

Myoclonic (including Juvenile Myoclonic Epilepsy) 
Lamotrigine 
Levetiracetam 
ToSiramate 
ValSroic Acidc 
 

Lamotrigine 
Levetiracetam 
PeramSanel 
ToSiramate 
ValSroic Acidc 

Clobazam 
ClonazeSam 
Zonisamide 

CarbamazeSine 
GabaSentin 
OxcarbazeSine 
Phenytoin 
Pregabalin 

Infantile spasms 
Vigabatrin 
Steroids (Oral 
Srednisolone/ injection 
adrenocorticotroSic 
hormone). 
 

 ToSiramate 
Ketogenic diet 

 

Dravet syndrome 
ToSiramate 

ValSroic acidc 
Clobazam 
StiriSentol 

 CarbamazeSinea 
GabaSentin 
Lamotrigine 
OxcarbazeSine 
Phenytoin 
Pregabalin 
Tiagabine 
Vigabatrin 
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a 6HYHUH�DOOHUJLF�UHDFWLRQV��LQFOXGLQJ�6WHYHQV�-RKQVRQ�6\QGURPH�DQG�WR[LF�HSLGHUPDOQHFURO\VLV��DUH�SRVVLEOH�ZLWK�WKH�XVH�RI�
&DUEDPD]HSLQH�LQ�FHUWDLQ�HWKQLFLWLHV�OLNH�$VLDQV��HVSHFLDOO\�+DQ�&KLQHVH��*URYHU�	�.XNUHWL��������-HQWLQN�HW�DO���������
b May be considered for elderly adults
c 6KRXOG�QRW�EH�XVHG�LQ�ZRPHQ�DQG�JLUOV�RI�FKLOGEHDULQJ�SRWHQWLDO�
3OHDVH�VHH�$SSHQGL[���IRU�GRVLQJ�DQG�WLWUDWLRQ�LQIRUPDWLRQ��

 

First-line ASDs Adjunctive ASDs Other ASDs that may be 
considered  

Do not oer ASDs 
(may worsen 
seizures) 

Lennox–Gastaut syndrome 
Ruȴnamide 
ValSroic acidc 

Clobazam 
Lamotrigine 
PeramSanel 
Ruȴnamide 
ToSiramate  

 CarbamazeSine 
GabaSentin 
OxcarbazeSine 
Pregabalin 
Tiagabine 
Vigabatrin 
 

Children less than 1 year of age 
   ValSroic acid 

 

Children 1-2 years 
   ValSroic acid  (use  with  

caution due to  
heSatotoxicity).  This risN  
is high in combination 
with CYP inducers such 
as Shenobarbital and 
Shenytoin. 
 

���� (HFW� RI� $6'V� RQ� +HSDWLF� (Q]\PHV�
(updated 2020)

Most ASDs are metabolized and eliminated via 
KHSDWLF�F\WRFKURPH�3�����&<3��DQG�8'3�JOXFX�
ronosyltransferase (UGT) enzymes. Since many 
ASDs also induce or inhibit the activity of these 
VDPH� HQ]\PHV�� WKHUH� LV� D� VLJQLȴFDQW� ULVN� RI�
LQWHUDFWLRQV�IRU�SDWLHQWV�XWLOL]LQJ�SRO\WKHUDS\�

ȏ� � &DUEDPD]HSLQH�� SKHQ\WRLQ�� SKHQREDUELWDO�
DQG�SULPLGRQH�DUH�WKH�PDMRU�HQ]\PH�LQGXFLQJ�
ASDs that increase the clearance of most 
FR�DGPLQLVWHUHG�$6'V�� LQFOXGLQJ�YDOSURLF�DFLG��
tiagabine, ethosuximide, lamotrigine, oxcarba�

]HSLQH��]RQLVDPLGH��IHOEDPDWH��PDQ\�EHQ]RGL�
D]HSLQHV� DQG�� WR� VRPH� H[WHQW�� OHYHWLUDFHWDP�
�-RKDQQHVVHQ�	�/DQGPDUN�������

ȏ� 2[FDUED]HSLQH�� HVOLFDUED]HSLQH� DFHWDWH��
IHOEDPDWH��UXȴQDPLGH��WRSLUDPDWH��DW�GRVHV�Ȳ
���� PJ�GD\�� DQG� SHUDPSDQHO� �DW� GRVHV� Ȳ��
PJ�GD\��KDYH�ZHDNHU�HQ]\PH�LQGXFLQJ�SURSHU�
WLHV��=DFFDUD�	�3HUXFFD���������

• Physicians should exercise caution when with�
GUDZLQJ�DQ�HQ]\PH�LQGXFLQJ�GUXJ�IURP�D�SRO\�
WKHUDSHXWLF� UHJLPHQ�� DV� OHYHOV� RI� FR�PHGLFD�
WLRQV�PD\�EHFRPH�WR[LF�LI�GRVHV�DUH�QRW�SURS�
erly adjusted. 
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ȏ��9DOSURLF�DFLG�LV�D�EURDG�HQ]\PH�LQKLELWRU�DQG�
FDQ� VLJQLȴFDQWO\� LQFUHDVH� SODVPD� FRQFHQWUD�
WLRQV� RI� ERWK� SKHQREDUELWDO� DQG� ODPRWULJLQH��
&DXWLRQ�VKRXOG�EH�WDNHQ�ZKHQ�ZLWKGUDZLQJ�RU�
LQWURGXFLQJ� YDOSURLF� DFLG�� DV� ZLWKGUDZDO� FDQ�
FDXVH� ODPRWULJLQH� OHYHOV� WR� GURS�� SRWHQWLDOO\�
FDXVLQJ� EUHDNWKURXJK� VHL]XUHV�� &RQYHUVHO\��
ZKHQ� YDOSURLF� DFLG� LV� DGGHG� WR� ODPRWULJLQH��
serum concentrations of lamotrigine can 
GRXEOH�� LQFUHDVLQJ� WKH�ULVN� IRU�PLOG�RU�VHULRXV�
rashes.

ȏ��ΖQWHUDFWLRQV�VKRXOG�HVSHFLDOO\�EH�FRQVLGHUHG�
IRU�GUXJV�ZLWK�QDUURZ�WKHUDSHXWLF� LQGLFHV� �L�H��
FDUEDPD]HSLQH�� ODPRWULJLQH�� SKHQREDUELWDO��
SKHQ\WRLQ��DQG�YDOSURLF�DFLG��

6.4 Therapeutic Drug Monitoring

3K\VLFLDQV� PD\� FRQVLGHU� 7KHUDSHXWLF� 'UXJ�
Monitoring (TDM) in the following situations 
(Patsalos et al., 2008):

Please note: Decision to do TDM in a particular 
patient depends ultimately on the clinical judge-
ment of the treating physician �$¯FXD�5DS¼Q� HW�
al., 2020). 

���:KHQ�WKHUH�DUH�XQFHUWDLQWLHV�LQ�WKH�GLHUHQ�
WLDO�GLDJQRVLV�RI�VLJQV�RU�V\PSWRPV�VXJJHVWLYH�
RI�FRQFHQWUDWLRQ�UHODWHG�$6'�WR[LFLW\��RU�ZKHQ�
WR[LFLW\�LV�GLɝFXOW�WR�DVVHVV�FOLQLFDOO\��IRU�H[DP�
SOH��LQ�\RXQJ�FKLOGUHQ�RU�LQ�SDWLHQWV�ZLWK�PHQWDO�
disability).

��� :KHQ� DQ� DOWHUDWLRQ� LQ� SKDUPDFRNLQHWLFV�
(and, consequently, dose requirements) is sus�
SHFWHG�� GXH� WR� SUHJQDQF\�� OLYHU� RU� NLGQH\�
GLVHDVH��RU�GUXJ�GUXJ�LQWHUDFWLRQV�

����:KHQ�SRRU�FRPSOLDQFH�E\�WKH�SDWLHQW�LV�VXV�
SHFWHG�

6.5 Other Blood Tests

There is no evidence to recommend routine 
blood tests (blood counts and liver enzymes) 
HLWKHU�EHIRUH�RU�GXULQJ�$6'�WUHDWPHQW��ΖQ�VSH�
FLDO� FLUFXPVWDQFHV� GHSHQGLQJ� RQ� WKH� FOLQLFDO�
situations, blood tests may be considered 

�1Ζ&(��������&DPȴHOG�	�&DPȴHOG���������
([DPSOHV�RI�EORRG�WHVWV�LQFOXGH�

•  Before surgery (e.g. clotting studies in those 
RQ�VRGLXP�YDOSURDWH��

•  Full blood count, electrolytes, liver enzymes, 
Vitamin D levels, and other tests of bone 
PHWDEROLVP� �IRU� H[DPSOH�� VHUXP� FDOFLXP� DQG�
DONDOLQH� SKRVSKDWDVH�� HYHU\� �Ȃ�� \HDUV� IRU�
DGXOWV�WDNLQJ�HQ]\PH�LQGXFLQJ�GUXJV��H�J��3KH�
Q\WRLQ��3KHQREDUELWDO��&DUEDPD]HSLQH��

•  Liver function tests when there is concern of 
OLYHU� LQMXU\�� SDUWLFXODUO\� LQ� WKH� SUHVHQFH� RI�
FRPRUELGLWLHV� RU� RWKHU� WKHUDSLHV� WKDW� PD\�
DHFW�OLYHU�KHDOWK�

$V\PSWRPDWLF� PLQRU� DEQRUPDOLWLHV� LQ� WHVW�
results are not necessarily an indication for 
changes in medication.

6.6 Clinical Follow-up of Patients on 
ASD(s)

$W� HDFK� YLVLW�� RQ� WRS� RI� REWDLQLQJ� LQIRUPDWLRQ�
about seizure frequency and severity, the clini�
FLDQ� VKRXOG� HQTXLUH� DERXW� WKH� VLGH� HHFWV� RI�
ASD(s).

6.7 Discontinuation of ASD(s)

There is no strong evidence in the literature to 
VXSSRUW�D�VSHFLȴF�SURWRFRO�IRU�$6'�ZLWKGUDZDO��
+HQFH� WKH� SK\VLFLDQ� PD\� XVH� KLV�KHU� FOLQLFDO�
judgement in deciding on ASD discontinuation 
RQ� LQGLYLGXDO� SDWLHQWV�� 7KH� IROORZLQJ� VXJJHV�
WLRQV�PD\� EH� KHOSIXO� LQ� PDNLQJ� WKDW� GHFLVLRQ�
(Beghi et al., 2013).

1. The decision to continue or withdraw medi�
FDWLRQ� VKRXOG� EH� WDNHQ� E\� WKH� SDWLHQW�� WKHLU�
IDPLO\� DQG�� RU� FDUHJLYHUV� DV� DSSURSULDWH�� DQG�
WKH�VSHFLDOLVW�DIWHU�D�IXOO�GLVFXVVLRQ�RI�WKH�ULVNV�
DQG�EHQHȴWV�RI�ZLWKGUDZDO�� $W� WKH�HQG�RI� WKH�
GLVFXVVLRQ�� WKH� SDWLHQW� DQG� WKHLU� FDUHJLYHUV�
VKRXOG�XQGHUVWDQG� WKHLU� ULVN�RI� VHL]XUH� UHFXU�
UHQFH� RQ� DQG� R� WUHDWPHQW�� 7KLV� GLVFXVVLRQ�
VKRXOG�FRQVLGHU�GHWDLOV�RI�WKH�SDWLHQWȇV�HSLOHSV\�
V\QGURPH��SURJQRVLV�DQG�OLIHVW\OH�
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2.  Withdrawal of ASDs must be managed by, or 
EH�XQGHU�WKH�JXLGDQFH�RI��D�SHGLDWULFLDQ��LQWHU�
nist or neurologist.

���$�SDWLHQW�ZLWK�DQ�DEQRUPDO�((*��ZLWK�HSLOHS�
tiform discharges) at the time of treatment 
discontinuation should be informed of an 
LQFUHDVHG�ULVN�RI�UHODSVH��+RZHYHU��WKH�GHFLVLRQ�
WR� VWRS� WUHDWPHQW� VKRXOG� WDNH� LQWR� FRQVLGHU�
DWLRQ�WKH�VRFLDO�DQG�SHUVRQDO��FRPSOLFDWLRQV�RI�
seizure recurrence as well.

��� $� SDWLHQW� ZLWK� D� GRFXPHQWHG� VWUXFWXUDO�
abnormality as the etiology for his/her seizures 
VKRXOG� EH� LQIRUPHG� RI� DQ� LQFUHDVHG� ULVN� RI�
UHODSVH�

��� (SLOHSV\� V\QGURPH� DQG� LWV� QDWXUDO� KLVWRU\��
VKRXOG�EH�DOZD\V�LQFOXGHG�LQ�WKH�GHFLVLRQ�SUR�
cess at the time of treatment discontinuation.

6.  When ASD treatment is being discontinued 
LQ�D�SDWLHQW�ZKR�KDV�EHHQ�VHL]XUH�IUHH��LW�VKRXOG�
be carried out slowly and one drug should be 
ZLWKGUDZQ� DW� D� WLPH�� &DUH� VKRXOG� EH� WDNHQ�
ZKHQ�ZLWKGUDZLQJ�EHQ]RGLD]HSLQHV�DQG�EDUEL�
WXUDWHV� �PD\� WDNH� XS� WR� �� PRQWKV� RU� ORQJHU��
EHFDXVH�RI�WKH�SRVVLELOLW\�RI�GUXJ�UHODWHG�ZLWK�
GUDZDO�V\PSWRPV�DQG�RU�VHL]XUH�UHFXUUHQFH�

����7KHUH�VKRXOG�EH�D�IDLOVDIH�SODQ�DJUHHG�ZLWK�
SDWLHQWV� DQG� WKHLU� FDUHJLYHUV� DV� DSSURSULDWH��
whereby if seizures recur, the last dose reduc�
tion is reversed, and medical advice is sought.

7.1 Patient Education

2QFH�D�GLDJQRVLV�RI�HSLOHSV\�LV�PDGH��SDWLHQWV�
and their families will have questions concern�
LQJ� WKLV� GLDJQRVLV� DQG� KRZ� LW� ZLOO� DHFW� WKHLU�
OLYHV��7KH�ODFN�RI�NQRZOHGJH�LQFUHDVHV�WKH�OHYHO�
of felt stigma and negative attitudes about the 
FRQGLWLRQ��$XVWLQ��&DUU��	�+HUPDQQ���������ΖW�LV�
WKH�UHVSRQVLELOLW\�RI�WKH�KHDOWK�FDUH�SURYLGHU�WR�
HQVXUH�WKDW�SDWLHQWV�DQG�WKHLU�IDPLOLHV�DUH�SUR�

vided with clear, accurate and timely informa�
tion about their condition and how they can 
DFFHVV� QHHGHG� UHVRXUFHV� DV� WKLV� DHFWV�
ORQJ�WHUP� DGMXVWPHQW� WR� WKH� FRQGLWLRQ� �ΖQVWL�
tute of Medicine, 2012). Education and counsel�
LQJ�QHHGV�ZLOO�YDU\�DFURVV�WKH�OLIHVSDQ�

Children and adolescents:

•  Managing seizures at school, common 
���OHDUQLQJ�SUREOHPV��VDIHW\��SDUWLFLSDWLRQ�LQ
   extracurricular activities
•  Dealing with fears (e.g.: future, death, mental
    health conditions, stigma)
ȏ��6FKRRO�DQG�YRFDWLRQDO�SODQQLQJ
•  Establishing healthy habits, drugs, and
    alcohol
ȏ��7UDQVLWLRQ�WR�DGXOWKRRG��H�J���LQGHSHQGHQFH��
    driving, sexuality)
ȏ��ΖPSDFW�RQ�IDPLO\�G\QDPLFV

Adults:

•  Career and vocational concerns
ȏ��'LVFXVVLRQV�ZLWK�HPSOR\HUV
ȏ��'ULYLQJ�UHJXODWLRQV�DQG�WUDQVSRUWDWLRQ�
    concerns
ȏ��6H[XDO�DQG�JHQGHU�VSHFLȴF�WRSLFV��VXFK�DV�
���UHSURGXFWLYH�KHDOWK�DQG�IDPLO\�SODQQLQJ�
   hormonal changes and seizure frequency,
���HHFWV�RI�VHL]XUH�PHGLFDWLRQV�RQ�SUHJQDQF\
ȏ��'UXJ�DOFRKRO�LQWHUDFWLRQV
ȏ��ΖPSDFW�RQ�UHODWLRQVKLSV�DQG�IDPLO\�G\QDPLFV
ȏ��ΖQGHSHQGHQW�OLYLQJ

Seniors:

ȏ��0HGLFDWLRQ�VLGH�HHFWV��DGYHUVH�LQWHUDFWLRQV�
    and adherence
ȏ��'UXJ�DOFRKRO�LQWHUDFWLRQV
ȏ��ΖQGHSHQGHQW�OLYLQJ
ȏ��6DIHW\�DQG�LQMXU\�ULVNV

7.2 Role of Social Worker and Communi-
ty Epilepsy Agency

(SLOHSV\�LV�QRW�MXVW�D�VHL]XUH�GLVRUGHU��EXW�RQH�
WKDW�LV�NQRZQ�WR�EH�DVVRFLDWHG�ZLWK�PDMRU�SV\�
FKRVRFLDO� FKDOOHQJHV� �-DFRE\�� %DNHU�� 6WHHQ��
3RWWV��	�&KDGZLFN���������

7.  Patient Education and 
     Counseling
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&DUHJLYHUV�DQG�SDWLHQWV�UHSRUW�KLJK�VDWLVIDFWLRQ�
with having someone on the care team that is 
PRUH� DFFHVVLEOH� DQG�ZKR� KDV� WKH� FDSDFLW\� WR�
advocate on their behalf (Scottish Intercolle�
JLDWH�*XLGHOLQHV�1HWZRUN�>6Ζ*1@����������)ROORZ�
LQJ�GLVFXVVLRQ�ZLWK� WKH�SDWLHQW�IDPLO\�� UHIHUUDO�
WR�D�VRFLDO�ZRUNHU��ZKHUH�RQH�LV�DYDLODEOH��PD\�
EH�DSSURSULDWH��7KH�VRFLDO�ZRUNHU�FDQ�SURYLGH�
FRXQVHOLQJ� DQG� DVVLVW� WKH� SDWLHQW�IDPLO\� ZLWK�
navigating community resources.

$�&RPPXQLW\�(SLOHSV\�$JHQF\�FDQ�

ȏ�3URYLGH�HSLOHSV\�HGXFDWLRQ�DQG�ȴUVW�DLG�train�
LQJ�WR�IDPLO\��IULHQGV��HPSOR\HUV�DQG�RWKHU�UHOH�
YDQW�JURXSV�

ȏ� 3URYLGH� FRXQVHOLQJ� IRU� DQ[LHW\�GHSUHVVLRQ��
VWUHVV� PDQDJHPHQW�� SUREOHP�VROYLQJ�� VHOI�HV�
teem etc.

ȏ� )DFLOLWDWH� FRQQHFWLRQV� WR� SHHU� VXSSRUWV� DQG�
VXSSRUW�JURXSV�EDVHG�RQ�QHHGV�LGHQWLȴHG�

ȏ� $GYRFDWH� IRU� SDWLHQWV� DQG� WKHLU� IDPLOLHV� DW�
VFKRROV�� ZRUNSODFHV� DQG� RWKHU� FRPPXQLW\�
DJHQFLHV� ZKHUH� WKH\� DUH� H[SHULHQFLQJ� VWLJPD�
DQG�GLVFULPLQDWLRQ�UHODWLQJ�WR�HSLOHSV\�

ȏ�$VVLVW�SDWLHQWV�ZLWK�DFFHVVLQJ�DQG�QDYLJDWLQJ�
FRPPXQLW\� UHVRXUFHV� �DSSO\LQJ� IRU� GLVDELOLW\��
UHVSLWH��7ULOOLXP�'UXJ�3URJUDP�HWF��

3K\VLFLDQV�FDULQJ�IRU�SDWLHQWV�ZLWK�HSLOHSV\�DUH�
HQFRXUDJHG� WR�SURYLGH� WKHLU�SDWLHQWV�ZLWK� WKH�
contact information of their local Community 
(SLOHSV\� $JHQF\�� :KHUH� WKHUH� LV� QR� ORFDO�
DJHQF\��(SLOHSV\�2QWDULR�FDQ�SURYLGH�WKLV�VXS�
SRUW�� &RQWDFW� LQIRUPDWLRQ� RI� WKH� &RPPXQLW\�
(SLOHSV\�$JHQFLHV�LQ�2QWDULR�LV�OLVWHG�LQ�$SSHQ�
GL[���

7.3 Sudden Unexpected Death in 
Epilepsy (SUDEP) (updated 2020)

68'(3� LV� GHȴQHG� DV� VXGGHQ�� XQH[SHFWHG��
ZLWQHVVHG�RU�XQZLWQHVVHG��QRQ�WUDXPDWLF��DQG�
QRQ�GURZQLQJ� GHDWK� WKDW� RFFXUV� LQ� EHQLJQ�
FLUFXPVWDQFHV� LQ� DQ� LQGLYLGXDO� ZLWK� HSLOHSV\��

with or without evidence for a seizure, and 
H[FOXGHV� GRFXPHQWHG� VWDWXV� HSLOHSWLFXV�� LQ�
ZKLFK� SRVW�PRUWHP� H[DPLQDWLRQ� GRHV� QRW�
UHYHDO�D�FDXVH�RI�GHDWK� �'HYLQVN\��+HVGRUHU��
7KXUPDQ��/KDWRR�	�5LFKHUVRQ��������7KH� LQFL�
GHQFH�LV�HVWLPDWHG�WR�EH�����FDVHV�RI�68'(3�SHU�
�����LQGLYLGXDOV�ZLWK�HSLOHSV\�SHU�\HDU��'HYLQ�
VN\�HW�DO����������

SUDEP can occur at any age, but is most 
FRPPRQ�LQ�\RXQJHU�DGXOWV��DJHG���Ȃ���\HDUV���
The mechanism of SUDEP is not fully under�
VWRRG� EXW� PD\� LQYROYH� LPSDLUHG� DXWRQRPLF��
FDUGLDF��DQG�UHVSLUDWRU\�IXQFWLRQ��7KH�VWURQJHVW�
68'(3�ULVN�IDFWRU�LV�SRRU�FRQWURO�RI�SULPDU\�RU�
ELODWHUDO� WRQLF�FORQLF� VHL]XUHV� �'HYLQVN\� HW� DO���
�������ΖQGLYLGXDOV�ZLWK�HSLOHSV\�PD\�SRWHQWLDOO\�
UHGXFH� WKH� ULVN� RI� 68'(3�E\� ORZHULQJ� VHL]XUH�
IUHTXHQF\� DQG� E\� DGKHUHQFH� WR� DQWL�VHL]XUH�
PHGLFDWLRQV��'HYLQVN\�HW�DO���������

&OLQLFLDQV�FDULQJ�IRU�\RXQJ�FKLOGUHQ�ZLWK�HSLOHS�
V\� VKRXOG� LQIRUP� SDUHQWV�JXDUGLDQV� WKDW� LQ� ��
\HDU��68'(3�W\SLFDOO\�DHFWV���LQ�������FKLOGUHQ��
WKHUHIRUH�� ������ RI� ������ FKLOGUHQ� ZLOO� QRW� EH�
DHFWHG�� &OLQLFLDQV� VKRXOG� LQIRUP� DGXOW�
SDWLHQWV� ZLWK� HSLOHSV\� WKDW� 68'(3� W\SLFDOO\�
DHFWV���LQ�������DGXOWV�ZLWK�HSLOHSV\�SHU�\HDU��
WKHUHIRUH��DQQXDOO\�����RI�������DGXOWV�ZLOO�QRW�
EH�DHFWHG��

)RU� SHUVRQV� ZLWK� HSLOHSV\� ZKR� FRQWLQXH� WR�
H[SHULHQFH�*7&6��FOLQLFLDQV�VKRXOG�FRQWLQXH�WR�
DFWLYHO\� PDQDJH� HSLOHSV\� WKHUDSLHV� WR� UHGXFH�
VHL]XUHV� DQG� 68'(3� ULVN� ZKLOH� LQFRUSRUDWLQJ�
SDWLHQW�SUHIHUHQFHV�DQG�ZHLJKLQJ�WKH�ULVNV�DQG�
EHQHȴWV�RI�DQ\�QHZ�DSSURDFK��&OLQLFLDQV�VKRXOG�
LQIRUP�SHUVRQV�ZLWK�HSLOHSV\�WKDW�VHL]XUH�IUHH�
GRP�� SDUWLFXODUO\� IUHHGRP� IURP� *7&6�� LV�
VWURQJO\�DVVRFLDWHG�ZLWK�GHFUHDVHG�68'(3�ULVN�
�+DUGHQ� HW� DO��� ������� 3DWLHQWV�� SDUHQWV� DQG�
EHUHDYHG� UHODWLYHV� SUHIHU� WR� KDYH� WKH� LQLWLDO�
discussion about SUDEP with their neurologist, 
DQG�IHHO�WKDW�WKLV�GLVFXVVLRQ�VKRXOG�EH�SDUW�RI�
WKH�RYHUDOO�FRXQVHOLQJ�RQ�HSLOHSV\��'LVFXVVLRQV�
VKRXOG� IRFXV�RQ�WKH�ULVN�DQG�SRVVLEOH�SUHYHQ�
WLYH� VWUDWHJLHV� �5DPDFKDQGUDQ1DLU�� -DFN��
0HDQH\�	� 5RQHQ� ������ 5DPDFKDQGUDQ1DLU�	�
-DFN��������
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7.4 Epilepsy Education Checklist

7KLV�FKHFNOLVW�FDQ�EH�XVHG�E\�ERWK�SDWLHQWV�DQG�
KHDOWKFDUH� SURIHVVLRQDOV� WR� HQVXUH� WKDW�
SDWLHQWV� DQG� WKHLU� IDPLOLHV� KDYH� WKH� LQIRUPD�
tion they need. Ideally, this information 
can be shared in a timely manner. 

7KH� LQIRUPDWLRQ� FKHFNOLVW� PD\� EH� UHYLVLWHG� LI�
QHZ�FRQFHUQV�GHYHORS��Ζ20���������+HDOWKFDUH�
SURYLGHUV�PD\�GLVFXVV� WKH� WRSLFV� OLVWHG�EHORZ�
based on their clinical judgement.

&RQWUDFHSWLRQ
3UHFRQFHSWLRQ
Pregnancy and breastfeeding
Pregnancy registry
0HQRSDXVH

Women and Epilepsy

'HȴQLWLRQ��VHL]XUH�W\SHV��
V\QGURPHV��SRWHQWLDO�FDXVHV
([SODQDWLRQ�RI�PHGLFDO�WHVWV�
Prognosis
7UHDWPHQW�RSWLRQV
Seizure diary

Epilepsy Information

&KRLFH�RI�DQWL�VHL]XUH�GUXJ
6LGH�HHFWV
&RPSOLDQFH
Drug interactions
0LVVHG�GRVHV�RU�VXGGHQO\�VWRSSLQJ�
medications
0HGLFDWLRQ�VXEVLGLHV�GUXJ�SODQV
Rescue medications

Medications

How to assist during a seizure
When a seizure is a medical 
emergency

First Aid

Diet
Exercise
6OHHS
Alcohol and substance abuse
Driving regulations
(PSOR\PHQW
School

Lifestyle

ΖQMXU\�SUHYHQWLRQ�DW�KRPH�DQG�LQ�
community
6XGGHQ�8QH[SHFWHG�'HDWK�LQ�
(SLOHSV\��68'(3�
0HGLF�$OHUW�DQG�LGHQWLȴFDWLRQ�
jewellery

Safety and Risk Factors

Perceived stigma
Memory loss
'HSUHVVLRQ
Anxiety
6H[XDO�GLɝFXOWLHV
/RZ�VHOI�HVWHHP

Possible Psychosocial Consequences

Discussion about Community 
(SLOHSV\�$JHQFLHV
&DOO����������������RU�ȴQG�D�OLVW�RI�
local agencies at 
ZZZ�HSLOHSV\RQWDULR�RUJ�DJHQF\

Community Supports
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A management plan for women with epilepsy 
(WWE) should address issues related to contra-
ception, pregnancy, and menopause. The 
following information outlines the basic princi-
ples of epilepsy management in WWE.

8.1 Oral Contraception

In the general population, the failure rate of 
oral contraception (OC) is between <1 to 7 %. 
Enzyme-inducing ASDs such as phenytoin 
(PHT), carbamazepine (CBZ), primidone (PRM), 
and phenobarbital (PB), as well as topiramate 
(TPM) (at doses higher than 200 mg/day) and 
oxcarbazepine (OXC) may increase the failure 
rate of OC. CBZ decreases levels of contracep-
tive steroids, increases breakthrough bleeding 
and does not adequately protect women from 
pregnancy (Davis et al., 2001). 

There is evidence that oral contraception may 
reduce levels of lamotrigine (LTG). Intrauterine 
devices do not appear to interact with ASDs.

Recommendations:

1. Enzyme-inducing ASDs should be avoid-
ed (if possible) in women with epilepsy who are 
using oral contraceptives, transdermal patches, 
or levonorgestrel implants. 

8.2 Pregnancy 

Although most women with epilepsy have 
healthy pregnancies, there is an increased risk 
of complications associated with ASD treat-
ment as well as seizure recurrence. These risks 
involve the mother (patient) as well as the 
embryo/fetus. 

Pregnancy increases the clearance of most 
ASDs and is associated with a decrease in drug 
levels, particularly for LTG, CBZ, and PHT.  Expo-
sure to ASDs during pregnancy is associated 
with an increased risk of congenital malforma-
WLRQV��DQG�PD\�KDYH�DQ�DGYHUVH�HHFW�RQ�IHWDO�
growth and psychomotor development. 

Unplanned pregnancies are common in WWE, 
and preconceptual counselling in this popula-
tion is recommended. (NICE 2012; Harden et 
al., 2009a, 2009c)

•  WWE who are seizure-free for at least 9 
months prior to pregnancy have a high likeli-
hood (84-92%) of remaining seizure-free during 
pregnancy. ASD levels may decline during preg-
nancy due to changes in the volume of distribu-
tion. This is particularly seen with LTG and PHT.

•  Preconceptional folate decreases the risk of 
midline birth defects and low IQs in the 
RVSULQJ�RI�::(��%DVHG�RQ�D�SUDFWLFH�JXLGHOLQH�
published by the American Academy of Neurol-
ogy, the recommended dose may be between 
0.4 mg/d to 4 mg/d, but due to the weak 
evidence in the literature, the optimal dose of 
folic acid needs to be determined.

•  Generalized tonic‐clonic seizures may result 
in more profound hypoxia than in the non‐-
gravid state due to increased maternal oxygen 
UHTXLUHPHQWV�� � 7KLV�PD\�KDYH�DGYHUVH�HHFWV�
for the fetus.

•  There is no evidence that focal, absence and 
P\RFORQLF� VHL]XUHV� DGYHUVHO\� DHFW� WKH� SUHJ-
nancy or developing fetus.  

•  Genetic counselling should be considered if 
one partner has epilepsy, particularly if the 
partner has genetic epilepsy or a positive family 
history of epilepsy.  

•  There is some evidence of increased risk of 
premature contractions and premature labor 
and delivery in WWE who smoke. 

•  There is no strong evidence of an increased 
risk of caesarean delivery in WWE taking ASDs.

8.3 Placental Transfer and 
Teratogenicity

ASDs readily cross the placenta from the 
mother into the fetus. 

8. Guidelines for Management of 
Women with Epilepsy with Special 
Focus on Pregnancy (updated 2020)
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PB, PRM, PHT, CBZ, levetiracetam (LEV) and 
valproic acid (VPA) likely cross the placenta in 
potentially clinically important amounts, while 
gabapentin (GBP), lamotrigine (LTG), OXC and 
TPM possibly cross the placenta in potentially 
clinically important amounts (Harden et al., 
2009b). Despite extensive passage, there is no 
evidence to link level of exposure to adverse 
neonatal outcomes. Evidence suggests that 
WKH�DGYHUVH�QHXURGHYHORSPHQWDO�HHFWV�RI�D�
medication likely outweigh the amount of drug 
exposure (Bank et al., 2017).

•  Exposure to VPA is associated with midline 
ELUWK� GHIHFWV� LQFOXGLQJ� VSLQD� ELȴGD� ���������
autism-spectrum disorder, as well as lower 
verbal IQ in children of mothers exposed to 
$6'V� GXULQJ� SUHJQDQF\� �VHH� VHFWLRQ� ����� ��
Women taking VPA who are thinking of becom-
ing pregnant should change to another ASD, if 
possible, well before pregnancy as the risk of 
major congenital malformations (MCMs) 
occurs very early in pregnancy.

• Exposure to CBZ is associated with an 
increased risk of malformations but to a lesser 
extent than VPA. The risk with PB appears to 
EH� UHODWHG� VSHFLȴFDOO\� WR� FDUGLDF� PDOIRUPD-
tions in comparison to other ASDs. There is 
some evidence that pregabalin may confer a 
KLJKHU� ULVN�RI�0&0V� �:LQWHUIHOG�HW� DO��� �������
but further research is required.
 
•  There appears to be an associated risk of 
facial clefts with Topiramate (Hunt et al., 2008; 
Margulis et al., 2012).

ȏ� � 2VSULQJ� RI� ZRPHQ� ZLWK� HSLOHSV\� WDNLQJ�
ASDs have a higher risk of having a small for 
gestational age birthweight and having a 
one-minute Apgar score of <7 (Harden et al., 
2009b).

•  There is increased risk of birth defects with 
ASD polytherapy (when compared with mono-
therapy).

•  Based on current evidence, LEV and LTG 
exposure carry the lowest risk of overall mal-

IRUPDWLRQ��KRZHYHU��GDWD�SHUWDLQLQJ�WR�VSHFLȴF�
malformations are lacking (Weston et al., 
������

• Enzyme-inducing ASDs are thought to com-
petitively inhibit the precursors of Vitamin K- 
dependent clotting factors and alter fetal vita-
PLQ�.�PHWDEROLVP��+RZHYHU�� WKHUH� LV� LQVXɝ-
cient evidence to determine if the risk of neo-
natal hemorrhagic complications in the new-
borns of WWE taking ASD are substantially 
increased (Harden et al., 2009c).

8.4 Valproic Acid

Valproic acid (VPA) is a known teratogen, and 
prenatal exposure is linked to a threefold 
increase in the risk of MCMs, including spina 
ELȴGD�� DWULDO� VHSWDO� GHIHFW�� FOHIW� SDODWH�� K\SR-
spadias, polydactyly, and craniosynostosis. 
This prevalence of MCMs in children exposed 
to VPA is 10.93%, and the risk of MCMs is 2-7 x 
greater than with other widely used ASDs 
�:HVWRQ� HW� DO��� ������� 7KH� WHUDWRJHQLF� HHFWV�
are dose-dependent and greatest at daily 
doses >1000 mg/day. 

VPA is now also recognized as a neurobe-
KDYLRXUDO�WHUDWRJHQ��:HVWRQ�HW�DO����������DQG�
exposure in utero is associated with an 
increased risk of a range of neurodevelopmen-
WDO� GHȴFLWV�� LQFOXGLQJ� SRRUHU� VFKRRO� SHUIRU-
mance, lower IQ in school aged children, and 
an increased risk of autism spectrum disor-
GHUV��7RPVRQ�HW�DO���������(ONM¨U�HW�DO����������

Poorer neurodevelopmental outcomes for 
children exposed to VPA is consistently report-
ed, with a mean reduction of 8 to 10 IQ points, 
ZKLFK� PD\� DHFW� FRJQLWLYH�� HGXFDWLRQDO� DQG�
occupational outcomes later in life (Bromley et 
al., 2014). Similarly, higher doses (800 to 1000 
mg daily or above) are associated with a 
poorer cognitive outcome in the child (Brom-
ley et al., 2014).

Recommendations: (NICE 2012; Tomson et al., 
������7RPVRQ�HW�DO��������
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1.  Whenever possible, VPA should be avoided 
in women of childbearing potential.

2.  WWE taking VPA should be counselled on 
the risks of malformations and possible neu-
rodevelopmental impairments in an unborn 
child and given information about alternative 
ASDs.

��� � 3K\VLFLDQV� VKRXOG� VSHFLȴFDOO\� GLVFXVV� WKH�
risk of continued use of VPA to the unborn 
child, being aware that higher doses of VPA 
(more than 800 mg/day) and polytherapy, par-
ticularly VPA, are associated with greater risk.

����%RWK�WHUDWRJHQLFLW\�DQG�HɝFDF\�QHHG�WR�EH�
FRQVLGHUHG�� 5LVNV� DQG� EHQHȴWV� QHHG� WR� EH�
carefully weighed in women with generalized 
epilepsies, such as juvenile myoclonic epilep-
sies, for which VPA has the best evidence of 
HɝFDF\�

5. When used in women of childbearing 
potential, VPA should be prescribed at the 
ORZHVW�HHFWLYH�GRVH��ZKHQ�SRVVLEOH�DLPLQJ�DW�
GRVHV�QRW�H[FHHGLQJ���������PJ�GD\�

����)RU�ZRPHQ�RQ�93$�ZKR�DUH�DOUHDG\�SUHJ-
nant, withdrawal can be considered if risks are 
acceptable and if VPA is not needed to main-
tain seizure control.

8.5 Breastfeeding

Although the total amount is less than is trans-
ferred via the placenta, breastfeeding may 
lead to drug accumulation in infants. Primi-
done and levetiracteram likely penetrate into 
EUHDVW�PLON� LQ�SRWHQWLDOO\� FOLQLFDOO\� VLJQLȴFDQW�
amounts. Gabapentin, lamotrigine and topira-
mate possibly penetrate into breast milk, 
while valproic acid, phenobarbital, phenytoin 
and carbamazepine probably do not (Harden 
et al., 2009c). Breast milk concentrations of 
barbiturates, benzodiazepines, lamotrigine, 
zonisamide and ethosuximide may be elevat-
ed, and women should be advised to monitor 
LQIDQWV�IRU�VLGH�HHFWV�VXFK�DV�OHWKDUJ\��LUULWD-
bility and sedation (Stephen et al., 2019). How-
HYHU��WKHUH�LV�LQVXɝFLHQW�HYLGHQFH�WR�OLQN�$6'V�

ingested through breast milk to clinically 
VLJQLȴFDQW� RXWFRPHV� �+DUGHQ� HW� DO��� ����F���
DQG� EUHDVWIHHGLQJ� KDV� EHQHȴFLDO� HHFWV� IRU�
both mother and child. Thus, breastfeeding 
for most women and girls taking ASDs is gen-
erally safe and not contraindicated in women 
with epilepsy.

General Recommendations for WWE who are 
pregnant or considering pregnancy:

1. Treating physician should aim for seizure 
freedom prior to pregnancy.

2. Simplify regimen to monotherapy at the 
lowest dose, if possible.

��� :RPHQ� DQG� JLUOV� ZLWK� JHQHUDOL]HG� WRQLFȫ
clonic seizures should be informed that the 
fetus may be at relatively higher risk of harm 
during a seizure, although the absolute risk 
remains very low, and the level of risk may 
depend on seizure frequency (NICE, 2012).  

4. The possibility of status epilepticus and 
SUDEP should be discussed with all women 
and girls who plan to stop ASD therapy (NICE, 
2012).

5. Discuss with women and girls of childbear-
ing potential (including young girls who are 
likely to need treatment into their childbear-
ing years), and their parents and/or caregivers 
if appropriate, the risk of ASDs causing malfor-
mations and possible neurodevelopmental 
impairments in an unborn child. Assess the 
ULVNV�DQG�EHQHȴWV�RI�WUHDWPHQW�ZLWK�LQGLYLGXDO�
drugs. There are limited data on risks to the 
unborn child associated with newer drugs. 
6SHFLȴFDOO\�GLVFXVV� WKH� ULVN�RI� FRQWLQXHG�XVH�
of VPA to the unborn child, being aware that 
higher doses (more than 800 mg/day) and 
polytherapy, particularly with VPA, are associ-
ated with greater risk (NICE 2012).

����'HWHUPLQH�$6'�OHYHOV�GXULQJ�HDFK�WULPHV-
ter of pregnancy. If possible, obtain two serum 
concentration levels before pregnancy when 
the seizures are well controlled. This can be 
used as a reference range during pregnancy.  
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More frequent monitoring is suggested if the 
SDWLHQW� KDV� GLɝFXOW� WR� FRQWURO� VHL]XUHV� RU� LV�
sensitive to change in dose/concentrations, and 
with Lamotrigine or Oxcarbazepine (Patsalos et 
al., 2008).

7. Use of folic acid (0.4 - 4 mg/day)  is highly 
recommended, starting pre-conceptionally.

8. Monitor closely for obstetrical complications.

9. Encourage smoking cessation in WWE.

10. Use of Vitamin K prior to delivery is not rou-
tinely indicated.

11.  Breastfeeding is not contraindicated.

8.6 Menopause

Increased rates of early menopause have been 
observed in WWE, with age of onset negatively 
correlated with seizure frequency (Shifren & 
Gass, 2014). In addition, the use of hormone 
replacement therapy may be associated with 
an increase in seizure frequency (Harden et al., 
�������:RPHQ�ZKR�DUH�PHQRSDXVDO�DQG�WDNLQJ�
enzyme-inducing ASDs may be at greater risk of 
bone fractures (Brodie et al., 2013; Fraser et al., 
2015) and should undergo regular screening 
for osteoporosis.

Recommendations:

1.   If possible, enzyme-inducing ASDs should be 
avoided in women at risk for osteoporosis.

2.  The use of daily Vitamin D and calcium sup-
plements is recommended in menopausal 
women.

3.  Women taking enzyme-inducing ASDs 
should undergo regular screening for osteopo-
rosis.

4.  Hormone replacement therapy should be 
used with caution, as it may increase seizure 
frequency.

9.1 From the Emergency Department

• Patients with new-onset epileptic seizure(s) 
should be advised to follow up with their Gen-
eral Practitioner (GP) or Family Physician (FP). If 
the patient has no GP/FP, referral to a pediatri-
cian/ internist (depending on the age of the 
patient) or neurologist should be made.

• Availability, geographic proximity, and wait 
time should be considered when choosing the 
appropriate specialist. Some hospitals have 
ȴUVW�VHL]XUH�FOLQLFV�UXQ�E\�QHXURORJLVWV�

• ED physicians should facilitate an outpatient 
EEG requisition if a follow up plan has been 
arranged with the appropriate specialist.
 
• Patients with an established diagnosis of 
epilepsy may present to the ED after recur-
rence of seizures. These patients should be 
advised to follow up with their GP/FP or special-
ist.

9.2 From General Practitioner/Family 
Physician

•� $IWHU� WKH� ȴUVW� XQSURYRNHG� HSLOHSWLF� VHL]XUH��
patients should be referred for an EEG, and 
imaging of the brain, preferable MRI , with the 
exception of the genetic generalized epilepsies 
(e.g. JME, childhood absence epilepsy). Patients 
with abnormalities in the MRI should be 
referred to a specialist. Availability, geographic 
proximity, and wait time should be considered 
when choosing the appropriate specialist.

• Once the diagnosis of epilepsy is established, 
treatment with ASD may be initiated by the 
GP/FP if the physician is comfortable in initiat-
ing it. Otherwise, the patient should be referred 
to a specialist.

9.0 Guidelines on Referring Patients
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• All patients who fail to respond to adequate 
WULDO� RI� WKH� ȴUVW� $6'� VKRXOG� EH� UHIHUUHG� WR� D�
QHXURORJLVW��ΖI�WKH�ȴUVW�$6'�LV�ZLWKGUDZQ�GXH�WR�
VLGH�HHFWV��LW�PD\�QRW�QHFHVVDULO\�EH�FRQFOXG-
ed that the threshold for adequate trial with the 
ȴUVW�$6'�ZDV�UHDFKHG�

9.3 From Pediatricians/Internist

• Appropriate investigations (e.g. EEG and if 
neededand MRI) should be arranged before 
referring the patient to a neurologist.

• All patients who fail to respond to an ade-
TXDWH�WULDO�RI�WKH�ȴUVW�$6'�VKRXOG�EH�UHIHUUHG�WR�
D�QHXURORJLVW��ΖI�WKH�ȴUVW�$6'�LV�ZLWKGUDZQ�GXH�
WR� VLGH�HHFWV�� LW�PD\�QRW�QHFHVVDULO\�EH� FRQ-
cluded that the threshold for adequate trial 
ZLWK�WKH�ȴUVW�$6'�ZDV�UHDFKHG�

9.4 Referring Patients to Epileptologists

Currently in Ontario there is a delay from time 
of diagnosis to time of surgery in those who 
have surgically remediable epilepsy. The longer 
the medically refractory epilepsy goes on, the 
worse the psychosocial and cognitive outcomes 
are. Therefore, any patient, adult or child, with 
medically refractory focal seizures is a surgical 
candidate until proven otherwise. All patients in 
Ontario with medically refractory focal seizures 
should be referred to an epileptologist in a 
District Epilepsy Centre in order to assess surgi-
cal candidacy, sooner rather than later.

0RUH� VSHFLȴF� LQGLFDWLRQV� IRU� UHIHUUDO� WR� DQ�
epileptologist are mentioned below: 

9.4.1 Adult Patients

• All patients with medically refractory epilepsy

• Patients requiring prolonged Video-EEG Moni-
toring in the EMU.

• Patients with epilepsy can be referred to an 
epileptologist by a physician based on his/her 
clinical judgment, even if the epilepsy is not 
medically refractory.

9.4.2 Pediatric Patients

• All patients who are potential surgical candi-
dates

• All patients who require diet therapy for 
epilepsy

• If geographical proximity is not an issue, all 
patients with medically refractory epilepsy 
should be evaluated by an epileptologist at 
least once to ensure diagnostic accuracy, 
appropriate work up, correct medications, and 
to determine surgical candidacy. If this is not 
practical, an attempt should be made to obtain 
telephone consultation (with on-going commu-
nication) with the epileptologist.

• Patients with epilepsy can be referred to an 
epileptologist by a physician based on his/her 
clinical judgment, even if the epilepsy is not 
medically refractory.

9.5 Model for Co-management

9.5.1 Co-management of patients by GP/FP 
and the neurologist: 

Patients who do not need to be followed by the 
neurologist after the initial consultation are 
followed by the GP/FP for implementing the 
neurologist’s recommendations, prescription 
renewal and follow up assessment as outlined 
in the ‘Guidelines on Follow-Up’ below. GP/FP 
may request re-assessment by the neurologist, 
if needed.

9.5.2 Co-management of patients by pediatri-
cian/internist and the neurologist: 

Patients who do not need to be followed by the 
neurologist after the initial consultation are 
followed by the internist/pediatrician for imple-
menting the neurologist’s recommendations, 
prescription renewal and follow up assessment 
as outlined in the ‘Guidelines on Follow-Up’ 
below. Pediatrician/internist may request re-as-
sessment by the neurologist, if needed.
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9.5.3 Co-management by Nurse Practitioners 
(NPs):

 In a primary care setting, NPs play a vital role 
in co-managing patients with epilepsy. It is 
UHFRPPHQGHG� WKDW�13V� LQLWLDWH� WKH� ȴUVW� $6'�
only in consultation with the GP/ FP. EEG and 
MRI brain are requested by the GP/FP as out-
lined in this document. After the initial special-
ist consultation, those who do not need to be 
followed by the specialist on a regular basis 
may be followed by the NPs for implementing 
the specialist’s recommendations, prescription 
renewal within the scope of practice and 
follow up assessment as outlined in the ‘guide-
line on follow up’ below.

In a hospital setting where a NP is part of a 
healthcare team that includes a specialist, a 
co-management model with the specialist 
should be developed where the role of NP is 
clearly outlined. All ASD management should 
be performed under the supervision of the 
specialist.

10.1 Patients Without Prolonged 
Seizure-Free Period

During follow up, enquiry should be made 
UHJDUGLQJ�QHZ�VHL]XUH�W\SHV��HɝFDF\�DQG�VLGH�
HHFWV� RI� $6'V�� DQG� LQ� FKLOGUHQ�� LPSDFW� RQ�
growth and development. Based on new clini-
cal information including results of investiga-
tion(s), diagnosis and management plan may 
have to be changed.

ΖQ�WKH�ȴUVW�\HDU�RI�OLIH��LQIDQWV�VKRXOG�EH�VHHQ�
every 3 months for assessment of their growth 
and development for the following reasons:

•   To assess the neurodevelopmental progress

•   To adjust their medication dose for growth, 
     if required

Toddlers and children aged 1-12 years should 

EH�UHYLHZHG�HYHU\�����PRQWKV�IRU�WKH�IROORZ-
ing reasons:

•   To assess the developmental progress

•   To discuss the school performance

•   To discuss risks of seizures while engaged in
    water sports, bathing etc.

Teenagers aged 13-17 years can be reviewed 
HYHU\������PRQWKV�

•  To readjust medication need at the onset of
    puberty, if required

•��7R�GLVFXVV�WKH�HHFW�RI�DOFRKRO�RQ�HSLOHSV\
   threshold

•  To discuss pregnancy planning need in
    teenage girls with epilepsy

•  To discuss driving laws as applicable to
   epilepsy

•  To discuss transition to adult care

$GXOWV�ZLWK�HSLOHSV\�FDQ�EH�UHYLHZHG�HYHU\�����
months:

•��7R�DGMXVW�PHGLFDWLRQ�IRU�VLGH�HHFWV��SRRU
   seizure control

•  To assess for psychiatric (depression,
   anxiety) and physical (osteoporosis,
   dyslipidemia) comorbidities

•��7R�DVVHVV�VRFLDO�DGMXVWPHQW�DQG�RHU
    counseling 

•  To review seizure control and medication
    adjustments during pregnancy

At all ages, patients with breakthrough 
seizures should have access to epilepsy care 
and communication with their treating physi-
cian/NP for advice on seizure management 
and assessment of medication compliance. 
Support from social worker, clinical psycholo-
gy and/or community agency may be consid-
ered at any time.

10. Guidelines on Follow-up
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10.2 Patients After Prolonged 
Seizure-Free Interval

In general, patients who have been seizure free 
for 2 years or more should be reassessed for 
the need for continuation or discontinuation of 
ASDs.

11.1 Major comorbidities

Comorbidity refers to the co-occurrence of two 
conditions with a greater frequency than found 
in the general population. This does not infer a 
causal relationship.

Relevance to Epilepsy:

Comorbid conditions are common in people 
with epilepsy, and their presence has important 
implications for diagnosis, treatment, medical 
costs and quality of life. Comorbid conditions in 
epilepsy are found across the lifespan, and 
include medical, psychiatric and cognitive con-
ditions alone or in combination. 

&RPRUELG� FRQGLWLRQV� ZLWK� VLJQLȴFDQWO\� KLJKHU�
rates in patients with epilepsy than the general 
population:
 
Medical:

•  Musculoskeletal system disorders
•  Gastrointestinal and digestive disorders
•  Respiratory system disorders
•  Chronic pain disorders
•  Cerebrovascular accidents
•  Migraine
•  Neoplasia
•  Arthritis/rheumatism
•  Obesity
•  Diabetes
•  Infections
•  Fractures
•  Allergies
•  Alcoholism
•  Drug abuse

 Psychiatric:

•  Depression
•  Anxiety
•  Autism spectrum disorders
•  Interictal dysphoric disorder
•  Interictal behavior syndrome
•  Psychosis of epilepsy

Cognitive:

ȏ��$WWHQWLRQ�GHȴFLW�K\SHUDFWLYLW\�GLVRUGHU
•  Learning disability
•  Intellectual Development Disorder
•  Alzheimer’s  disease/dementia

11.2  Depression (updated 2020)

Depression is increased in people with epilep-
sy, with a lifetime prevalence of about 30% 
(Tellez- Zenteno, Patten, Jette, Williams, & 
Wiebe, 2007). Seizure focus may be a determi-
nant, but psychosocial factors such as life 
stress, coping style, social support, perceived 
stigma and personality are more consistent 
predictors of depression in PWE (Maguire et al., 
2014). 

Case-control studies have shown that patients 
with depression have a two- to seven-fold 
higher risk of developing epilepsy. Potential 
mechanisms include shared pathology, struc-
tural lesions or genetic susceptibility. However, 
it is also possible that antidepressant use may 
trigger seizures (Maguire et al., 2014). Clinicians 
should be aware that depression and even 
VXLFLGDO� LGHDWLRQ� FDQ� EH� DGYHUVH� HHFWV� RI�
ASDs. The rate of suicidal ideation was reported 
to be 23.2% among PWE, considerably higher 
than the general population (Abraham et al., 
2019).

'HVSLWH� WKH� IUHTXHQF\� DQG� VLJQLȴFDQFH� RI�
depression in persons with epilepsy, it remains 
underdiagnosed and undertreated (Barry, 
Ettinger, & Friel, 2008).  Depression has a signif-
icant negative impact on quality of life. In con-
trast to many other neurological conditions, 
social stigma and public ignorance represent a 
VSHFLȴF�DGGLWLRQDO�EXUGHQ�RI�HSLOHSV\��+RSSH�	�
Elger, 2011). 

11. Guidelines on Comorbidities
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There is concern that patients may not be 
receiving appropriate treatment for their 
depression because of uncertainty regarding 
which antidepressant or class works best and 
the perceived risk of exacerbating seizures.
 
Screening for depression using the Neurologi-
cal Disorders Depression Inventory for Epilep-
sy (NDDI-E), Patient Health Questionnaire 
(PHQ-2), or an equivalent tool should ideally 
be undertaken for all patients (adults and ado-
lescents aged 13-17 years) with epilepsy by 
their primary care physicians or specialists. 
This screening should be conducted soon 
after the diagnosis, and thereafter on an 
annual basis (Kerr et al., 2011). However, 
many experts recommend more frequent 
screening as depression-associated symp-
toms and suicidal ideation may occur at any 
time during the disease course (Fecske et al., 
2020). 

In those diagnosed with depression, treat-
ment should be considered or referral to a 
mental health specialist. Anti-depressant 
drugs of the selective serotonin reuptake 
inhibitor (SSRI) or selective norepinephrine 
UHXSWDNH�LQKLELWRU��615Ζ��IDPLOLHV�DUH�WKH�ȴUVW�
line of therapy in depressive disorders, and 
the use of antidepressant drugs is safe in 
patients with epilepsy when used at therapeu-
tic doses (Kanner, 2013). However, amoxap-
ine, bupropion, clomipramine and maprotiline 
PD\� GHPRQVWUDWH� SURFRQYXOVDQW� HHFWV� DW�
therapeutic doses and should be avoided 
�.DQQHU�� ������� 1RQ�� SKDUPDFRORJLFDO�
approaches such as cognitive behavioural 
therapy may also be appropriate (Dobson, 
1989). 

Recommendations: (Kerr et al., 2011; Mula et 
DO���������.DQQHU��������Ζ/$(������

1. At minimum, annual screening for depres-
sion is recommended, but more frequent 
screening may be useful as depression can be 
episodic. 

2. When starting an ASD or switching from one 

to other ASDs, patients should be advised to 
report any changes in mood and suicidal 
ideation to their treating physician. 

3. The Columbia Suicide Severity Rating Scale 
(C-SSRS) represents a suitable and reliable 
instrument to evaluate suicidality. 

4. Neurologists, epileptologists, or internists 
with training/skills in treating depression can, 
after diagnosing an episode of depression, 
start antidepressant therapy if interictal 
GHSUHVVLRQ�LV�LGHQWLȴHG�

5. Treatment options include cognitive 
behavioural therapy/psychotherapy and anti-
depressants. SSRIs, where available, should 
EH� FRQVLGHUHG� DV� ȴUVW‐line pharmacologic 
treatment as they have a low seizure propen-
sity and favorable side‐HHFW�SURȴOH��+RZHY-
er, prescribers should be aware of the possi-
ble enzyme‐LQKLELWLQJ�HHFWV�RI�665ΖV�VXFK�DV�
ȵXR[HWLQH� DQG� ȵXYR[DPLQH�� ZKLFK�PD\� OHDG�
to increases in ASD levels. Additionally, 
co-medication with enzyme-inducing ASDs 
can increase the clearance of antidepressant 
drugs.
 
���$QWLGHSUHVVDQW�XVH�LQ�3:(�LV�JHQHUDOO\�VDIH��
however, amoxapine, bupropion, clomip-
ramine and maprotiline should be avoided. 

��� &RQWLQXH� DQWLGHSUHVVDQW� WKHUDS\� IRU� ��
PRQWKV�DIWHU� UHFRYHU\� IURP�WKH�ȴUVW�GHSUHV-
sive episode and continue for at least 2 years 
after recovery from a second and/or subse-
quent episode(s).

8. Be aware that withdrawal of ASDs that have 
SRVLWLYH� SV\FKRWURSLF� HHFWV� FDQ� OHDG� WR�
depression; therefore, reintroduce the impli-
cated ASD (when indicated) to ameliorate 
depressive symptoms.

9.  All PWE diagnosed with depression should, 
LQ� DGGLWLRQ� WR� DQWLGHSUHVVDQWV�� EH� RHUHG�
nonpharmacologic interventions, unless the 
depression is in such a severe phase that they 
FRXOG�QRW�EHQHȴW�
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10. Supportive therapy, including psychoedu-
cation provided by trained therapists, social 
workers, epilepsy nurse specialists, or other 
suitably trained professionals, should be pro-
vided to all newly diagnosed PWE and their 
families.        Families that receive education on 
the importance of mental health and risk of 
depression have improved attitudes toward 
mental health.

11.3 Anxiety

The prevalence of various forms of anxiety is 
very high among persons with epilepsy, rang-
LQJ� IURP� ������� �-RQHV� HW� DO��� ������� 3DQLF�
disorder, generalized anxiety disorder, phobias 
and obsessive-compulsive disorders are all 
increased in persons with epilepsy (Beyenburg 
et al., 2005). Focal epilepsies of temporal lobe 
origin have a stronger association than other 
VHL]XUH�W\SHV��7KH�HHFWV�RI�DQ[LHW\�RQ�TXDOLW\�
of life are substantial and separate from the 
HHFWV�RI�GHSUHVVLRQ��&UDPHU��%UDQGHQEXUJ��	�
Xu, 2005).

Patients with epilepsy should be screened for 
symptoms of anxiety. Anxiety disorders com-
monly co‐occur with mood disorders in PWE. 
The NDDI-E screens for both depression and 
anxiety. The diagnosis and management of 
anxiety disorders should be incorporated into 
the patient’s treatment plan. Patients should 
be referred to neuropsychiatry/psychiatry or a 
clinical psychologist, as appropriate.

Please see Appendix 5 for a list and description 
of some of the co-morbidities associated with 
epilepsy other than anxiety and depression.

11.4 Stigma

6WLJPD� UHPDLQV� D� VLJQLȴFDQW� VRXUFH� RI� VWUHVV�
DQG�OLPLWDWLRQV�IRU�3:(��+HUPDQQ�HW�DO����������
and is experienced in two main ways: felt (or 
internalized) stigma refers to the shame of 
having seizures and the fear of encountering 
epilepsy-linked enacted stigma, while enacted 
�RU� LQVWLWXWLRQDOL]HG��VWLJPD�UHȵHFWV�DFWLRQV�RI�
discrimination that people with epilepsy face in 

their communities (World Health Organization, 
2019).  Stigma is highly associated with seizure 
frequency and is linked to poor psychosocial 
outcomes, including depression, anxiety and 
VRFLDO�LVRODWLRQ��%DQGVWUD��&DPȴHOG�	�&DPȴHOG��
2008). Higher perceived epilepsy-related 
stigma is associated with lower medication 
adherence, low quality of life, a reduced sense 
RI�VHOI�HɝFDF\�DQG�SRRUHU�KHDOWK�UHODWHG�RXW-
comes (Baker, Eccles & Caswell, 2018). 

Evidence strongly suggests those who are 
better informed about their epilepsy are less 
likely to feel stigmatized, and thus targeted 
educational programs and counseling for 
people with epilepsy and their families are 
clearly indicated (Baker 2002; de Boer, Mula & 
Sander, 2008). Stigma reduction measures 
should be culturally appropriate, education-fo-
cused and patient-centred and should convey 
positive messages (England et al., 2012). Sup-
port and self-help groups, where participants 
can exchange ideas and learn coping strategies 
through peer support, can be empowering for 
people with epilepsy (World Health Organiza-
tion, [WHO] 2019).  

Recommendations (NICE, 2004; WHO, 2019): 

1.  Health care providers have a responsibility 
to educate others about epilepsy so as to 
reduce the stigma associated with it. They 
should provide information about epilepsy to 
all people who come into contact with children, 
young people and adults with epilepsy, includ-
LQJ�VFKRRO� VWD�� VRFLDO� FDUH�SURIHVVLRQDOV�DQG�
others.

2. Health care providers and Community 
Epilepsy Agencies can support PWE by provid-
ing information to improve health literacy and 
to help individuals and families cope with the 
fear of living with the unpredictability of 
seizures, learn more about their diagnosis, and 
ways to disclose their epilepsy to others.

3. Stigma training can help health care provid-
ers to better understand the psychosocial 
impact of epilepsy on patients and families. 
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Dr. Sandrine De Ribaupierre Paediatric Neurosurgeon London Health Sciences Centre 

Pat Elliot-Miller CNE and VP Patient Services Children’s Hospital of Eastern Ontario 

Elizabeth Ferguson Director, Centre for Brain and 
Behavior 

The Hospital for Sick Children 

Laurie Gould EVP Patient-Centred Care London Health Sciences Centre 

Dr. Ayman Hassan Community Adult Neurologist Thunder Bay Regional Health Sciences  
   Centre 

Kathryn LeBlanc Director, Neurosciences Hamilton Health Sciences 

Dr. Athen MacDonald Academic Paediatric 
Neurologist 

Kingston General Hospital 

David McNeil Vice President Clinical 
Programs/CNO 

Health Sciences North 

Janet Newton Clinical Director University Health Network 

Kirk Nylen Director, Outreach Ontario Brain Institute 

Dr. Rajesh RamachandranNair Academic Paediatric 
Neurologist 

McMaster Children’s Hospital /  
Hamilton Health Sciences 

Mary Secco Director of Strategic Initiatives Epilepsy Southwestern Ontario     

Dr. Laurene Sellers Family Practice Physician Kitchener, Ontario 

Dr. Michelle Shapiro Adult Academic Neurologist Hamilton Health Sciences 

Rosie Smith Director of Adult Services Epilepsy Toronto 

Mike Tierney VP Clinical Programs The Ottawa Hospital 

Dr. Tauȴk Valiante Adult Neurosurgeon University Health Network 

Dr. Sharon Whiting Paediatric Neurologist Children’s Hospital of Eastern Ontario 
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Age at Onset Electroclinical Syndromes (Berg et al., 2010) 

Neonatal period Benign familial neonatal epilepsy  (BFNE) 

Early myoclonic encephalopathy  (EME)  

Ohtahara syndrome 

Infancy Epilepsy of infancy with migrating focal seizures 

West syndrome 
Myoclonic epilepsy in infancy (MEI) 
Benign infantile epilepsy 
Benign familial infantile epilepsy 
Dravet syndrome 
Myoclonic encephalopathy in nonprogressive disorders 

Childhood Febrile seizures plus (FS+) (can start in infancy)  
Panayiotopoulos syndrome 
Epilepsy with myoclonic atonic (previously astatic) seizures  
Benign epilepsy with centrotemporal spikes (BECTS)  
Autosomal-dominant nocturnal frontal lobe epilepsy (ADNFLE)  
Late onset childhood occipital epilepsy (Gastaut type) 
Epilepsy with myoclonic absences  
Lennox-Gastaut syndrome 
Epileptic encephalopathy with continuous spike-and-wave during 
sleep (CSWS)  
Landau-Kle ner syndrome (LKS) 
Childhood absence epilepsy (CAE) 

Adolescence – Adult Juvenile absence epilepsy (JAE) 
Juvenile myoclonic epilepsy (JME) 
Epilepsy with generalized tonic–clonic seizures alone 
Progressive myoclonus epilepsies (PME) 
Autosomal dominant epilepsy with auditory features (ADEAF) 
Other familial temporal lobe epilepsies 

Less speci c age 
relationship 

Familial focal epilepsy with variable foci (childhood to adult) 
Re ex epilepsies  
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Appendix 3: ASD Dosing and Titration (updated 2020) 

3.1: Dosing recommendations for children (Perucca et al., 2001; Donner & Snead, 2006; Health Canada, 2016; Abou-Khalil,
2019) 

Drug Initial Dose Administration and Titration Usual Maintenance Dose 

Brivaracetam 1 mg/kg/day to 2.5 mg/kg/day (weighing 

11kg to <20 kg) 

1mg/kg/day to 2mg/kg/day (weighing 

20kg to <50kg) 

50mg/day to 100mg/day (weighing 50kg 

or more) 

Given 2x/day

Based on clinical response and 

tolerability, adjust dose within 

maintenance dose range 

1 mg/kg/day to 5mg/kg/day (weighing 11kg to 

<20kg) 

1mg/kg/day to 4mg/kg/day (weighing 20kg to 

<50kg) 

50-200 mg/day (weighing 50 kg or more)

Carbamazepine 5-10 mg/kg/day Given 2-3x/day

5-10mg/kg every 5-7 days

20 – 30 mg/kg/day 

Clobazam 0.1 mg/kg/day Given 1-2x/day

0.1 mg/kg/day every 5- 7 days

1.0 mg/kg/day 

Clonazepam 0.01 - 0.03 

mg/kg/day 

Given 2-3x/day

0.25 to 0.50 mg every 3 days

0.1 – 0.2 mg/kg/day 

Eslicarbazepine 10 mg/kg/day Given 1x/day

5 mg/kg every 7 days

20 – 60 mg/kg/day 

Ethosuximide 10 – 15 mg/kg/day Given 1-2x/day

5 mg/kg/day every 7 days

20 – 30 mg/kg/day 

Felbamate 15 mg/kg/day Given 3-4x/day

5 mg/kg/day every 7 days

15 – 45 mg/kg/day 

Lamotrigine 

(monotherapy) 

0.3 mg/kg/day Given 1-2x/day
0.3 mg/kg/day every 7-14 days

5 - 15 mg/kg/day 

Lamotrigine 
(with valproic 
acid) 

0.15 mg/kg/day Given 1-2x/day

0.15 – 0.3 mg/kg/day every 7-14
days 

1 - 5 mg/kg/day 

Lamotrigine (with 

enzyme inducers) 

0.6 mg/kg/day Given 1-2x/day
1.2 mg/kg/day every 7-14 days

5 – 15 mg/kg/day 

Levetiracetam 10 mg/kg/day to 20 

mg/kg/day 

Given 2-3x/day

20 mg/kg/day every 7 days

20 – 60 mg/kg/day 

60 mg/kg/day up to 100 

Oxcarbazepine 8- 10 mg/kg/day Given 2x/day

5-7 mg/kg/day every 3-7 days

20 mg/kg/day to 50 

mg/kg/day 

Perampanel (7-17   years  

of age) 

2 mg/day Given 1x/day

2 mg/day every 7 days

8 – 12 mg/day 

Phenobarbital 1 – 3 mg/kg/day Given 1x/day

1 mg/kg/day every 7-14 days

3 – 8 mg/kg/day 

Phenytoin 5 – 7 mg/kg/day Given 2-3x/day

Titration not necessary

5 – 15 mg/kg/day 

Primidone 10 mg/kg/day Given 2-4x/day
Titration not necessary

5 – 25 mg/kg/day 

Ru namide 10 mg/kg/day 
5 mg/kg/day (with valproate) 

Given 2x/day

10 mg/kg/day every other day

5 mg/kg/day every other day

(with valproate) 

20 – 45 mg/kg/day 
20 – 30 mg/kg/day (with valproate) 

Topiramate 1 – 3 mg/kg/day Given 1-2x/day
1-3 mg/kg/day every 7-14 days

6 mg/kg/day to 8 mg/kg/day (up to 30 has 
been reported) 

Valproic acid 10 mg/kg/day Given 2-3x/day

5 – 10 mg/kg/day every 7 days

30 – 60 mg/kg/day 

Vigabatrin 20 mg/kg/day 
50 mg/kg/day (infantile spasms) 

Given 2x/day

20 mg/kg/day every 7 days

Increase to 100 mg/kg/day after

5 days (infantile spasms) 

40 – 60 mg/kg/day 
100 - 150 mg/kg/day (infantile 
spasms) 

Zonisamide 1 mg/kg/day Given 1-2x/day

2 mg/kg/day every 14 days

4 – 12 mg/kg/day 
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3.2 : Dosing recommendations for adults (Perucca, 2011; Health Canada, 2016; Patel, 2018; Abou-Khalil, 2019) 
 

Drug Initial Dose Administration and Titration Usual Maintenance Dose 

Brivaracetam 100 mg/day § Given 2x/day 
§ Based on clinical response and tolerability, adjust 

dose within maintenance dose range. 

50 – 200 mg/day 

Carbamazepine 100 – 200 mg/day § Given 2-4x/day 
§ 200 mg/day every 5-7 days 

200 – 2000 mg/day 

Clobazam 5-10 mg/day § Given 1-2x/day 
§ 10 mg/day every 7 days 

10 – 40 mg/day 

Clonazepam 1.5 mg/day § Given 3x/day 
§ 0.5 – 1 mg/day every 3 days 

2 – 20 mg/day 

Eslicarbazepine 400 mg/day § Given 1x/day 
§ 400/mg/day every 7 days 

800 – 1200 mg/day 

Ethosuximide 250 – 500 mg/day 
1-2x daily 

§ Given 3x/day 
§ 250 mg/day every 5-7 days 

500 – 1500 mg/day 

Gabapentin 300 – 900 mg/day § Given 2- 4x/day 
§ 300 mg/day every 5-7 days 

900 – 4800 mg/day 

Lacosamide 100 mg/day § Given 1-2x/day 
§ 100 mg/day every 1-2 weeks 

200 – 600 mg/day 

Lamotrigine 
(monotherapy) 

25 mg/day § Given 1-2x/day 
§ 25 mg/day for 2 weeks, followed by 50 mg/day for 

2 weeks, then 100 mg/day. Increase as needed by 
100 mg every 2 weeks. 

100 – 400 mg/day 

Lamotrigine (with 
valproic acid) 

25 mg/day every other day § Given 1-2x/day 

§ Slower rate of titration when combined with valproic 
acid. 

100 – 400 mg/day 

Lamotrigine (with 
enzyme inducers) 

25 – 50 mg/day § 25 – 50 mg/day for 2 weeks 
§ Increase to 50 or 100 mg/day for 2 weeks. Increase 

as needed by 
50-100 mg/day every 1-2 weeks. 

 

Levetiracetam 500 – 1000 mg/day § Given 1-2x/day 
§ 250-500 mg/day every 5-7 days 

1000 – 4000 mg/day 

Oxcarbazepine 300 – 600 mg/day § Given 1-2x/day 
§ 300 mg/day every 7 days 

600 – 2400 mg/day 

Perampanel 2 mg/day (in absence of 
enzyme-inducing ASDs)  
4 mg/day (with enzyme-
inducing ASD) 

§ Given 1x/day at bedtime 
§ Increments of 2 mg/day every 14-30 days 

4 – 12 mg/day 

Phenobarbital 30 – 60 mg/day at 
bedtime 

§ Given 1-2x/day 
§ 30-60 mg/day every 2 weeks 

60 – 240 mg/day 

Phenytoin 100 mg/day § Given 1-4x/day 
§ Titration not necessary 

200 – 600 mg/day 

Pregabalin 75 – 150 mg/day § Given 2-3x/day 
§ 75-150 mg/day every 7 days 

150 – 600 mg/day 

Primidone 50 – 125 mg/day § Given 2-3x/day 
§ 50-125 mg/day every 3-7 days 

750 – 1500 mg/day 

Rufinamide 400 mg/day § Given 2x/day 
§ 400 mg/day every other day 

400 – 3200 mg/day 

Topiramate 25 mg/day § Given 2x/day 
§ 25-50 mg/day every 7 days 

100 – 400 mg/day 

Valproic acid 500 mg/day § Given 2-4x/day 
§ 250 mg/day every 7 days 

500 – 4000 mg/day 

Vigabatrin 500 mg/day § Given 2x/day 
§ 500 mg/day every 7 days 

1000 – 3000 mg/day 
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Appendix 4: Outline for Seizure Assessment 

Features of a seizure (Hirtz et al, 2000; Krumholz et al, 2007) 

Associated 
factors 

Age 
Family history 
Developmental status 
Behavior 
Health at seizure onset 
Precipitating events other than illness—trauma, toxins 

First Nonfebrile 
Seizure 

Health at seizure onset—febrile, ill, exposed to illness, complaints of not 
feeling well, sleep deprived 
Symptoms during seizure (ictal) 
Aura: Subjective sensations 
Behavior: Mood or behavioral changes before the seizure 
Preictal symptoms: Described by patient or witnessed 
Vocal: Cry or gasp, slurring of words, garbled speech 
Motor: Head or eye turning, eye deviation, posturing, jerking (rhythmic), 
sti ening, automatisms (purposeless repetitive movements such as picking 
at clothing, lip smacking); generalized or focal movements 
Respiration: Change in breathing pattern, cessation of breathing, cyanosis 
Autonomic: Pupillary dilatation, drooling, change in respiratory or heart 
rate, incontinence, pallor, vomiting 
Loss of consciousness or inability to understand or speak 
Duration of seizure 

Symptoms 
following seizure 
(postictal) 

Amnesia for events 
Confusion 
Lethargy 
Sleepiness 
Headaches and muscle aches 
Transient focal weakness (Todd’s paresis) 
Nausea or vomiting 
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Appendix 5: Community Epilepsy Agencies in Ontario 

 
 
 
 
 

Epilepsy Durham Region 
310 Byron Street South, Unit 3, Whitby, Ontario L1N 
4P8 
Tel: 905-430-3090 
Fax: 905-430-3080 
Email: support@epilepsydurham.com 
Web: www.epilepsydurham.com 

Epilepsy Niagara 
4635B Queen Street, Niagara Falls, Ontario, L2E 2L7 
Tel: 289-296-3460 
Fax: 866-293-6300 
Email: info@epilepsyniagara.org 
Web: www.epilepsyniagara.org 

Epilepsy North Bay 
North Bay, Ontario 
Tel: 705-494-8199 
Email: communications@epilepsysupport.ca 

Epilepsy Ontario 
Unit 15 – 470 North Rivermede Road, Concord, 
Ontario, L4K 3R8 
Tel: 905-738-9431 or 1-800-463-1119 (toll-free) 
Email: info@epilepsyontario.org 
Web: www.epilepsyontario.org 

Epilepsy Ottawa 
211 Bronson Ave, Suite 207, Ottawa, Ontario, K1R 6H5 
Tel: 613-594-9255 
Email: info@epilepsyottawa.ca 
Web: www.epilepsyottawa.ca 

Epilepsy Peterborough & Area 
Unit 6, Charlotte Mews, 203 Simcoe Street, 
Peterborough, Ontario 
Mailing: P.O. Box 2453, Peterborough, ON K9J 7Y8 
Tel: 705-876-0311 or 1-800-463-1119 (toll-free) 
Fax: 705-876-0109 
Email: epilepsyptbo@yahoo.ca 

Epilepsy Sault Ste Marie 
Sault Ste. Marie, Ontario 
Tel: 705-254-8565 
Email: jammasp@shaw.ca 

Epilepsy Simcoe County 
72 Ross Street, Unit 10, Barrie, Ontario, L4N 1G3 
Tel: 705-737-3132 
Fax: 705-737-5045 
Email: epilepsysimcoecounty@rogers.com 

Epilepsy South Central Ontario —- Halton 
Peel Hamilton 
2155 Dunwin Drive, Unit 5, Mississauga, Ontario, L5L 
4M1 
Tel: 905-450-1900 or 1-855-734-2111 (toll-free) 
Email: info@epilepsysco.org 
Web: www.epilepsysco.org 

Epilepsy South Central Ontario —- K-W 
Guelph 
351-B Louisa Street, Kitchener, Ontario, N2H 5N1 
Tel: 905-450-1900 
Fax: 905-820-9393 
Email: info@epilepsysco.org 
Web: www.epilepsysco.org 

Epilepsy South Eastern Ontario 
920 Princess Street, Unit 370, Kingston, Ontario, K7L 
1H1 
Tel: 613-542-6222 
Fax: 613-548-4162 
Email: admin@epilepsyresource.org 
Web: www.epilepsyresource.org 

Epilepsy Southwestern Ontario—- Chatham/Kent 
Sarnia/Lambton Windsor/Essex 
797 York Street, Unit 3, London, Ontario, N5W 6A8 
Tel: 519-433-4073  
Tel (Chatham/Kent, Sarnia/Lambton): 519-365-5131 
Tel (Windsor/Essex): 519-890-6614 
Fax: 519-433-4079 
Email: info@epilepsyswo.ca 
Website: www.epilepsyswo.ca 

Epilepsy Sudbury 
Sudbury, Ontario 
Tel: 705-885-2127 
Email: Sudbury@epilepsyontario.org 

Epilepsy Toronto 
468 Queen St. East, Suite 210, Toronto, Ontario, M5A 
1T7 
Tel: 416-964-9095 
Fax: 416-964-2492 
Email: info@epilepsytoronto.org 
Web: www.epilepsytoronto.org 
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Epilepsy York Region 
6356 Main Street, Stouffville, Ontario, L4A 1G9 
Tel: 905-640-8000 
Fax: 905-640-0038 
Email: info@epilepsyyork.org 
Web: www.epilepsyyork.org 

Timmins Seizure & Brain Injury Centre 
733 Ross Ave. East, Timmins, Ontario, P4N 8S8 
Tel: 705-264-2933 
Fax: 705-264-0350 
Email: sabicrl@eastlink.ca 
Web: www.seizurebraininjurycentre.com 
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Appendix 6: Description of Some of the Comorbidities Associated with 
                       Epilepsy
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ADHD:
(ADHD) is a common neurodevelopmental 
disorder with prevalence in the general 
population of 5-7%. The prevalence is increased 
to 20-30% in children with epilepsy. If 
co-morbid ADHD occurs independent of 

be initiated (Brown, Becker, Pollard, & 
Anderson, 2013).

Alcohol: Seizures may occur due to alcohol 
withdrawal. These are most often generalized 
tonic-clonic seizures occurring within 6-48 
hours after cessation of alcohol use. These 
seizures are provoked and are therefore not 

These types of seizures should not be treated 
with long-term administration of anti-epileptic 
drugs. The EEGs in these patients are usually 
normal. It is important to note, however, that 
alcoholic patients may have confounding 
causes for seizures and epilepsy including head 
trauma, subdural hematoma, stroke, abscess, 
meningitis and metabolic derangements. In 
cases of structural causes for epilepsy in these 
patients, long-term administration of anti- 
epileptic drugs would be appropriate. Poor 
compliance, drug overuse, and drug-alcohol 
interactions may be issues. In all patients with 
alcoholism, the treatment of alcohol 
dependence is extremely important (Shapiro & 
Cole, 2011; Gilhus, Barnes, & Brainin, 2011).

Autism Spectrum Disorder: Epilepsy and 
autism are co-morbid phenomena and may be 
related to a common brain abnormality. 
Epilepsy occurs in 10-30% of individuals with 
autism, with a higher incidence in girls. EEG is 
not recommended routinely in children with 
autism (American Academy of Neurology and 
the Child Neurology Society, 2000).

Intellectual Developmental Disorder/ 
Intellectual Disability (ID): Estimates of the 
prevalence of epilepsy among patients with an 
intellectual disability range from 14% to 44%, a 

population (Bowley & Kerr, 2000). The risk of 

considered when prescribing ASDs to patients 
with ID and epilepsy. Healthcare professionals 
and/or community epilepsy agencies should 
play an active role to help the patient and 
caregiver obtain appropriate support and 
services within the educational system, 
workplace and community.

Migraine: The prevalence of migraine in 
populations of individuals with epilepsy is 
estimated at 8–24%, approximately twice that 
in the normal population (Rogawski, 2012). 
Children with migraine may have an increased 
incidence of epilepsy. In many cases it may be 

same medications. There is extensive evidence 
from randomized controlled clinical trials that 
divalproex sodium (valproate) and topiramate 

(Rogawski, 2012).

Neoplasia: Seizures and epilepsy are common 
in people with brain tumours. They are 
particularly common with slow-growing 
gliomas, meningiomas located in the convexity 
of the brain, and with metastatic brain 
tumours. These patients present a complex 

anti-seizure drugs is challenging because brain 
tumour-related epilepsy (BTRE) is often 
drug-resistant and has a strong impact on 
quality of life. In brain tumour patients, the 
presence of epilepsy is considered the most 
important risk factor for long-term disability. In 
BTRE, ASDs with fewer drug interactions and 

2012).

Obesity: Obesity is a common co-morbidity for 
adults and children with epilepsy (Janousek, 
Barber, Goldman, & Klein, 2013; Daniels, Nick, 
Lui, Cassedy, Glauser, 2009). Since obesity has a 
number of concomitant health risks, it is 
suggested that all patients with epilepsy and 
obesity be appropriately referred for 
treatment/weight loss. This can be done 
through the patient’s primary care physician. 
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With regards to epilepsy, the choice of 
medication for a given patient may well be 

anti-seizure medications including valproic 
acid, carbamazepine, gabapentin, and 
vigabatrin are known to be associated with 
weight gain. In addition, some medications 
including topiramate are associated with 
weight loss (Biton, 2006).

Osteoporosis/Fractures: Treatment with 
various anti-seizure drugs including phenytoin, 
carbamazepine, phenobarbital, and valproic 
acid have been implicated in decreased bone 
mineral density. While rates from 20-75% have 
been reported in cross-sectional studies (Pack, 
2003; Petty, O’Brien, & Wark, 2007), precise 
prevalence rates are not known (Lado, Spiegel, 
Masur, Boro, & Haut, 2008). There is also an 
increased risk of fracture among patients with 
epilepsy, with twice the increased risk of 
pathological fracture compared to the general 
population. This is likely at least in part due to 
higher rates of decreased bone mineral density 
in these patients. Screening for osteopenia and 
osteoporosis is recommended for patients 
receiving treatment with anti-seizure drugs 
(Herman, 2009). The standard screening tool is 

the dual energy x-ray absorptiometry (DEXA) 
scan.

Stroke: Stroke is the most common cause of 
epilepsy in patients 65 years old and over, the 
group with the highest incidence of epilepsy 
overall (Wallace, Shorvon, & Tallis, 1998; 
Bergey, 2004). It can, however, be a cause of 
epilepsy in patients of all ages. In older 
patients, stroke should always be sought as a 
potential cause of new-onset seizures/epilepsy. 
In patients of all ages with presumed structural 
causes of seizures/epilepsy, stroke should be 
sought as a potential cause. Epilepsy caused by 
stroke is more common in hemorrhagic stroke 
and venous sinus thrombosis. However, there 
is no strong evidence for the role for seizure 
prophylaxis with medication in these cases, 
when acute head trauma is not also incurred 
(Herman, 2011). When choosing a medication, 
tolerability, cost, and potential interactions with 
other drugs should be considered (Bergey, 
2004; Bleck, 2012; Herman, 2011).

THE EPILEPSY RESEARCH PROGRAM 
OF THE ONTARIO BRAIN INSTITUTE
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