Supplementary data tables for :

Anti-epileptic drugs and brain and behavioural development in animal models and humans. Adab, N and O’Donoghue MF.
Data presented for studies enrolling 10 or more children in which a control group was used.
Data presented for each drug used as monotherapy
References are given at the end of the Tables
Table 1. Cognitive outcomes in studies examining Valproate monotherapy. 
	1. Study Name
2. Study setting
	Number exposed in study
	Comparison group
	Age of Assessment
	Outcome
	Conclusions

	Retrospective
	
	
	
	
	

	1. Grampian Region 20021
2. Maternity Hospital serving Grampian Region
	46
	38 children of mothers with epilepsy not taking AEDs
	Mean age 5.8yrs
	28% show developmental delay (a questionnaire of speech delay, motor delay or special educational needs)
	Proportion with delay significantly higher than compared to children of mothers with epilepsy not taking AEDs (10.5%, unexposed)

	1. Liverpool and Manchester Neurodevelopmental group 20042,3
2. Tertiary referral centre for epilepsy and genetics 


	41
	80

children of mothers with epilepsy not taking AEDs (unexposed)
	Mean age 9 yrs
	Wechsler Intelligence scale Mean Verbal IQ 83.6 (95%CI 78.2-89.0)
	Mean Verbal IQ lower than the non- exposed group; Full Scale IQ and performance IQ showed no significant differences

	Prospective
	
	
	
	
	

	1. Kerala pregnancy register 20084
2. Regional Pregnancy and Epilepsy register
	71
	Compared to other monotherapy groups

(CBZ 101,
PHT 29)
and children of mothers with epilepsy not taking AEDs (32)
	15mths
	Mental Developmental Quotient 86.9 (95% CI 79.1-94.7)

40.8% score <84

Motor Developmental quotient 86.1 (95%CI 79.3-92.1)

30.8% score <84
	The Motor DQ scores were significantly lower in VPA exposed group compared to the CBZ group. 

	1. NEAD Study Group 20095
2. Epilepsy Centres in US and UK 
	53
	Compared to other AED exposure in utero

(LTG 84

PHT 48

CBZ 73)
	3yrs
	Wechsler Intelligence scale

Mean Full scale IQ

92 (95%CI 82-97)
	Mean IQ was significantly lower than other groups (on average 9 points lower than LTG exposed and 6 points lower than CBZ exposed)

	1. Kerala Pregnancy register 20076
2. Regional Pregnancy and Epilepsy register
	12
	Compared to other monotherapy exposures

(PHB 14

CBZ 14)
and general population controls (201)
	Mean age 6yrs
	Wechsler Intelligence scale Mean FSIQ 98.5 (SE 13.5)
	No significant drug effect

	1. Finland 20047
2. Obstetric database serving  a regional community 
	13
	141 control children from general population
	Mean 7yrs
	Wechsler Intelligence scale

Mean verbal IQ

83.5 (SD 3.8)
	Mean verbal IQ significantly lower than mean in general population (n=141, 94.9 SD 1.2)

	1. Finland 20058
2. Community based pregnancy register
	13
	13 children of women with epilepsy not taking AEDs

13 children exposed to CBZ monotherapy
	Mean age 9.7yrs
	Wechsler Intelligence scale

Mean IQ 84.5 (95% 69.4-99.7)
	Mean full scale IQ, and subscales of performance and verbal IQ lower than unexposed group but not significant. Maternal IQ lower in VPA group


Abbreviations. AEDs: anti-epileptic drugs, CBZ: carbamazepine, PHT: phenytoin, VPA: Valproic Acid
Table 2. Cognitive outcomes in studies examining Carbamazepine monotherapy
	1. Study Reference
2. Study Setting
	Number exposed in study
	Comparison group
	Age at assessment
	Outcome
	Conclusions

	Retrospective
	
	
	
	
	

	1. Grampian region 20021
2. Population based
	70
	38

children of mothers with epilepsy not taking AEDs
	Mean 5.8yrs
	22% developmental delay (questionnaire of speech delay, motor delay or special educational needs)
	Rate of developmental delay was significantly higher than children of mothers with epilepsy not taking AEDs (10.5%, unexposed)

	1. Liverpool and Manchester Neurodevelopmental group 20042,3
2. Tertiary referral centre for epilepsy and genetics 
	52
	80

children of mothers with epilepsy not taking AEDs (unexposed)
	Mean 10yrs
	Mean FSIQ 91.1 (95%CI 86.4-95.8)
	Found no difference in IQ scores of school age children exposed to CBZ compared to children of mothers with epilepsy not taking drugs 

	Prospective
	
	
	
	
	

	1. Sweden 20009
2. Neurology and Paediatric clinic
	35
	35 children from the general population
	9 months
	Griffiths developmental score 350

(mean difference from controls 15, 95% CI -0.59, 16.57)
	No clinical difference compared to the children from the general population

	1. Sweden 200210
2. Neurology and paediatric clinics
	35
	66 children from the general population
	5.5yrs
	Griffiths developmental score

Total score 618         (mean difference from controls 23, 95% CI -34.7 to 11.8)


	No clinical difference compared to the children from the general population

	1. Kerala pregnancy register 20084
2. Regional Pregnancy and Epilepsy register
	101
	Compared to other monotherapy groups

VPA 71

PHT 29

and children of mothers with epilepsy not taking AEDs (32)
	Mean age 15 months
	Bayley’s development scale

Mean Mental Development quotient 93.1 (95%CI 87.7- 98.5)

Proportion with impaired score (<84) 29.7%

Mean motor development quotient 95 (95% CI 89.7-100.3)

Proportion with impaired score (<84) 31%
	Mental and motor development quotient using Indian adapted version of Bayley’s developmental scale was in normal range

	1. Israel 199611
2. Teratogen Information service
	41
	47 control children from general population
	Mean age 2.5 yrs study group,

2 yrs for control
	Bayley scales of development, 

Mean  MDI 101.1 SD 14.18)

McCarthy General cognitive index

Mean GCI 99.4 (SD 21.1)
	The mean scores for the Bayley Mental index and McCarthy General cognitive index were significantly lower in the carbamazepine exposed group compared to controls

	1. NEAD Study Group 20095
2. Epilepsy Centres in US and UK
	73
	Compared to other AED exposure in utero

(LTG 84

PHT 48

VPA 53)
	Age 3yrs
	Bayley Scales of development

Mean MDI 98 (95%CI 95-103)
	The scores were on average 9 points higher than those exposed to valproate, but not significantly different from those exposed to the other drugs

	1. Canada 200512,13
2. Clinic recruitment by neurologists and genetic services
	29
	58 general population controls
	Age 3yrs
	Bayley MDI 114,2 (SD 17.8) and  McCarthy scales of development  CGI 93.5 (SD 11.2)

and Reynell language score
	In comparison to controls, younger children showed no difference in Bailey scales of development but older children scored lower in MCarthy CGI 

	1. Finland 20047
2. Obstetric database serving  a regional community
	86
	141 control children from general population
	Mean age 7 yrs
	Wechsler Intelligence Scale

VIQ 96.2 (SEM 1.9)

PIQ 103.1 (SEM1.5)

FSIQ 99.7 (SEM 1.8)
	No significant differences in scores when compared to the control group

	1. Kerala Pregnancy Register 20076
2. Regional Pregnancy and Epilepsy register
	14
	Compared to other Monotherapy exposures

PHB 14

VPA 12

And general population controls 201
	Mean age 6yrs
	Wechsler Intelligence scale Mean FSIQ 91.9 (SD 21.7)

Malayalam language test
	Scores in the normal range with no significant differences between other monotherapy groups or from control

	1. Finland 20058
2. Community based pregnancy register
	13
	13 children of women with epilepsy not taking AEDs

13 children exposed to VPA monotherapy
	Mean age 9.7yrs
	Wechsler Intelligence scale

Mean Full scale IQ 98.9 (95% CI 91.2-106.5)
	No significant difference compared to controls, but VPA group scored lower in all measure of IQ


Abbreviations:

AEDs: anti-epileptic drugs, LTG; Lamotrigine PHT; phenytoin, VPA; Valproic Acid; PHB; Phenobarbitone
Tables 3. Cognitive outcomes in studies examining Phenytoin monotherapy
	1. Study Reference
2. Study Settings
	Number exposed in study group
	Comparison group
	Age at assessment
	Outcome
	Conclusions

	Retrospective
	
	
	
	
	

	1. Grampian Region

20021
2. Maternity Hospital serving Grampian Region 
	24
	38 children of mothers with epilepsy not taking AEDs
	Mean age 5.8yrs
	Developmental delay 33% (questionnaire of speech delay, motor delay or special educational needs)
	Proportion with delay significantly higher compared to 38 children of mothers with epilepsy not taking AEDs (10.5%, unexposed)

	2. Liverpool and Manchester Neurodevelopmental group 20042,3
Tertiary referral centre for epilepsy and genetics referral service 
	21
	80

children of mothers with epilepsy not taking AEDs (unexposed)
	Mean 11yrs
	Wechsler intelligence scale

Full scale IQ 

97.6 (95% CI 90.3 to 105)
	No significant difference in IQ compared to children of mothers with epilepsy not taking drugs (unexposed group)

	Prospective
	
	
	
	
	

	1. Sweden 20009
2. Neurology and Paediatric clinic
	21
	21 control children from the general population
	9 months
	Griffiths Scale of Development
	No significant difference in the outcomes

	1. Kerala pregnancy register 20084
2. Regional Pregnancy and Epilepsy register
	29
	Compared to other monotherapy groups

(CBZ 101

PHB 41

VPA 71)
and children of mothers with epilepsy not taking AEDs (32)
	15months
	Bayley’s Developmental Scale

Me DQ

90.3 (95%CI 77.3-103.3)

37.9% score <84

MoDQ 100 (95% CI91.6-108.4)

17.9% score <84
	No significant difference in outcome compared to carbamazepine or non-exposed controls

	1. Texas 198214
2. Hospital Based Clinic
	11
	170 control children from the general population
	18-36 months
	Gesell Development scores
	No significant difference in mean scores between the study group and 170 control children from the general population

	1. NEAD Study Group 20095
2. Epilepsy Centers in US and UK 

	48
	Compared to other AED exposure in utero

(LTG 84

VPA 53

CBZ 73)
	3yrs
	Wechsler Intelligence scale

Mean IQ (WISC)(99, 95%CI 94-104)
	IQ in normal range, and no significant difference when compared to LTG and CBZ exposed groups

	1. Canada 200512,13
2. Hospital recruitment by neurologists and genetic services 
	29
	40 control children in the general population
	3yrs
	Bayley scales

MDI108.2 (SD 17.8)

McCarthy scales of development 

GCI 99.3 (SD 28.0)

and Reynell language score
	Statistically significantly poorer scores in language subscales of tests and GCI in McCarthy scales in those children exposed to PHT compared to control children 

	1. US Perinatal Collaborative project 197615  
2. Population based
	40

35
	27,832 children from the general population

27,0000 from the general population
	8 months

4yrs


	Motor and mental scores of development (specific tests not detailed) at 8mths

Mean Motor Score

32.9 (SD 0.8)

mean Mental score

78.8 (SD 1.1)

IQ at 4yrs

 91.1 (SD 2.7)


	There were no significant differences between the study group and control children from the general population 

	1. Sweden 200210
2. Neurology and Paediatric Hospital Clinics
	15
	66 children from the general population
	5yrs
	Griffiths subscales

Locomotor function 98 (95%CI of difference form score of unexposed  -14 to -0.4)
	Lower locomotor scores in PHT exposed group compared to 35 CBZ  (mean 104) exposed and 66 unexposed group (mean 106)


Abbreviations:

AEDs: anti-epileptic drugs, LTG; Lamotrigine, VPA; Valproic Acid, CBZ; Carbamazepine, PHB; Phenobarbitone
Table 4. Cognitive outcomes in studies examining Phenobarbitone monotherapy
	1. Study Reference
2. Study Setting
	Number exposed in study
	Comparison group
	Age at assessment
	Outcome
	Conclusions

	Retrospective
	
	
	
	
	

	1. Grampian Region

20021
2. Maternity Hospital serving Grampian Region
	61
	38 Unexposed Children of mothers with epilepsy
	Mean age 15.5yrs
	Developmental delay 10% (questionnaire of speech delay, motor delay or special educational needs)
	No significant difference compared to the control group (developmental delay 10.5%)

	Prospective
	
	
	
	
	

	1. US Perinatal Collaborative project 197615
2. Population based
	35

27
	27,832 children from the general population

27,0000 from the general population
	8 months

4yrs


	Motor and mental scores of development (specific tests not detailed)

Mental 78.6 (SD7.10)

Motor 32.3 (SD 5.32)

IQ at 4yrs ( specific tests not detailed)

96.4 (SD 3,1)
	There were no significant differences between the study group and control children from the general population 

	1. Netherlands 199116
2. Hospital based Clinic

(unclear if prospective)
	12
	54 general population controls
	Ages 7-13 yrs
	Dutch test for

a. Reading 2/9

b. spelling 5/7

c. arithmetic 3/7

proportion in inappropriate class for age and learning disorders in school 4/12

behaviour checklist
	Higher proportion on PHB group with poor performance compared to controls for arithmetic  7/37 and spelling 2/37 No difference in schooling outcomes

Higher proportion with short attention span

	1. Kerala pregnancy register 20084
2. Regional Pregnancy and Epilepsy register
	41
	Compared to other monotherapy groups

(CBZ 101

PHT 29

VPA 21)
and children of mothers with epilepsy not taking AEDs (32)
	15 months
	Bayley’s scales of development

MeQuotient 90.3 (95% CI 83.6 to 97.0)

26.8% score<84

Motor development Quotient 94.6 (95% CI 87 to 102.2)

17.1% score <84
	No significant difference compared to the unexposed group


Abbreviations:

AEDs: anti-epileptic drugs, CBZ; Carbamazepine, PHT; Phenytoin, VPA; Valproic Acid
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