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ASSOCIATION OF LAMOTRIGINE AND 
VALPROATE IN REFRACTORY EPILEPSIES 
OF CHILDREN AND ADOLESCENTs

Karen P. Grisotto1, Isac Bruck2, Sérgio A. Antoniuk3, Lúcia H.C. Santos3

Abstract – Objective: To evaluate the efficacy or eventual side-effects of the association of lamotrigine and 
sodium valproate in the control of refractory epilepsies.    Method: A retrospective analysis of 37 children with 
a mean age of 12 years taking exclusivelly lamotrigine and sodium valproate. Efficacy of seizure control was 
considered satisfactory if there was a reduction in seizures ≥50% or total control.    Results: The association of 
lamotrigine and sodium valproate was considered satisfactory in 65% of the studied children, independent of 
seizure type. Total seizure control was obtained in 33% and 35% had an unsatisfactory response or remained 
unchanged. Primary generalized tonic clonic seizures were the most common type with 84% of day-time 
seizures having a good response to treatment. Side-effects were seen in 11% of patients and the most common 
was tremor.    Conclusion: Total or satisfactory control of seizures was seen in the majority of patients and side-
effects were uncommon. 
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Associação de lamotrigina e valproato de sódio no tratamento de epilepsia refratária em crianças e adolescentes

Resumo – Objetivo: Avaliar a eficácia ou eventuais efeitos colaterais da associação de lamotrigina e valproato 
de sódio no controle de epilepsia refrataria.    Método: Análise retrospectiva de 37 crianças e adolescentes com 
idade média de 12 anos tratadas exclusivamente com lamotrigina e valproato de sódio. A eficácia do controle 
de crises foi considerada satisfatória se o controle das crises foi ≥50% ou total.    Resultados: A associação 
de lamotrigina e valproato de sódio foi considerada satisfatória em 65%, independente do tipo de crise. O 
controle total de crises foi obtido em 33% e em 35% a resposta foi insatisfatória ou permaneceu inalterada. 
Crise generalizada primaria tônico clonica foi o mais comum, com 84% das crises ocorrendo durante o dia, 
com boa resposta ao tratamento. Efeitos colaterais foram vistos em 11% dos pacientes, sendo tremor o mais 
freqüente.    Conclusão: Controle total ou satisfatório das crises ocorreu na maioria dos pacientes, sendo pouco 
freqüente os efeitos colaterais.
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Patients with recent diagnoses of epilepsy are prefer-
ably treated with monotherapy1. In the vast majority, the 
prognosis of these patients becomes apparent in a few 
years after starting their treatment. Around 10% of pa-
tients who initialy had a good response to the first trea-
ment have a reccurence of seizures and end-up with a dif-
ficult control2. When patients keep on having seizures de-
spite adequate treatment with at least two first-line anti-
epileptic drugs, diagnoses of refractory epilepsy should 
be considered3. As a result, most patients with refracto-
ry epilepsy are treated with politherapy, which in turn 
has risen the concerning for the use of new drugs in an 

add on association that might be beneficial in such cas-
es4, thus avoiding the direct toxic effects of combining 
multiple drugs or the adverse effects resulting from their 
interaction1.

Lamotrigine (LMT) is considered to be an effective 
drug in the control of partial seizures with or without sec-
ondary generalization, as well as in generalized epilepsies 
with multiple seizure types5. A so-called therapeutical syn-
ergism of LMT with sodium valproate (VPA) has been hy-
pothesized and there are many studies which point toward 
a beneficial response when they are used together1,4,6-8. 

Pisani et al.1 had an improvement in seizure control of 
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complex partial seizures when the two drugs were used 
together, as compared to the isolated use of each one of 
them and this same synergic effect was seen in other sei-
zures types9,10. The mechanism of action behind this as-
sociation seems to be due to an inhibitory effect of VPA 
in the hepatic metabolization of LMT, thus reducing its 
clearance and elevating its serum levels4,7,8. There are some 
reports on higher incidence of skin rash when LMT is as-
sociated with VPA, though it still is not clear whether this 
side-effect is due to a rapid elevation of serum levels of 
LMT or if there is a sort of “immunological” synergism be-
tween the two drugs6.

The aim of this study was to evaluate the efficacy of 
the association of LMT and VPA in refractory epilepsies of 
childhood, as well as their eventual side effects. 

METHOD
We performed a retrospective study of 37 children who were 

regularly seen in the Epilepsy Out-patient Clinic of the Centre 

of Neuropediatrics of the Hospital de Clínicas - UFPR from Jan-

uary 2002 to January 2006.

Data regarding efficacy and adverse effects were collect-

ed by interviwed with parents and caretakers. In addition we 

analised frequency/control of day-time and nocturnal seizures, 

etiology, seizure types, doses of medications and side effects, 

as reported by the children’s parents and caretakers after the in-

troduction of the two medications.

Inclusion criteria were: 1) a diagnosis of refractory epilep-

sy with at least one weekly seizure, 2) previous monotherapy or 

association of first-line drugs without seizure control and 3) ex-

clusive use of LMT and VPA.

Exclusion criteria were: 1) association of other anti-epileptic 

drugs. 2) diagnosis of progressive encephalopathy. 3) presence 

of chronic liver or renal diseases. 4) occurrence of side-effects 

by the use of previous anti-epileptic drugs. 

Treatment efficacy was based on the precentage of seizure 

reduction when compared to baseline prior to the use of the 

two medications. Frequency of seizures before and after the 

treament was quantified only by the use of seizure diaries, where 

the parents and caretakers wrote their own personal observa-

tions regarding the number os seizures, seizure type, seizure du-

ration, time at which each individual seizure occured and possi-

ble trigger factors such as fever. 

Treatment response was considered satisfactory when there 

was a reduction of seizure frequency of at least 50% or greater 

or total control. If the reduction was fewer than 50% or if there 

was no change in the frequency, treatment response was con-

sidered unsatisfactory. 

LMT was added to VPA and doses were titrated based on 

Guberman et al.11 scheme, starting with 0.2 mg/kg/day, until a 

maximum of 6 mg/kg/day, or on lower doses if total control of 

seizures were achieved.

Due to the low socio-economical level of the study popu-

lation, the drugs used in the study were given to the patients by 

the local Public Health institution. 

This retrospective study was approved by the ethics commit-

tee of the “Hospital de Clínicas da Universidade Federal do Paraná”.

RESULTS
We selected 109 patients of a tertiary reference cen-

ter of Neuropediatrics using a combination of LMT and 
VPA for chart and file review. Of all these patients, only 
37 (34%) fullfiled the inclusion criteria 

Mean age was 12 years, raging from 3 to 22 years. Gen-
der distribution was as follows: 12 (32.5%) children and ad-
olescents were female and 25 (67.5%) were male. 

Seizures were primarily generalized in 31 (84%) patients 
and partial in the remaining 6 (16%).

In relation to the etiology, 19 (51%) were classified as 
criptogenic, 14 (38%) symptomatic and 4 (11%) had idiopat-
ic epilepsy. All the 4 patients with idiopatic epilepsy had 
a diagnosis of juvenile myoclonic epilepsy. Individual pa-
tients demographics are detailed in Table 1. Nine (24%) pa-
tients had a diagnosis of cerebral palsy, with hypoxic-isch-
emic injury as the most common cause in 6 (16%), followed 
by sequelae of meningites as the cause in 3 (8%) children.

Mean duration of epilepsy was 8 years, ranging from 
18 months to 21 years. 

At the time LMT was added to the therapeutical reg-
imen, 30 (81%) patients were already taking VPA, while in 
the others the association of the two drugs started si-
multaneously. 

A satisfactory treatment response was obtained in 24 
(65%) children, with total control in 9 (24%) of them. An 
unsatisfactory response occured in 12 (32.5%) patients, 
with a seizure reduction of less than 50% in 3 (8%), wors-
ening of seizures in 9 (24%) and no change in seizure fre-
quency in 1 (3%) patient. (Table 2)

In relation to the period of the day in which seizures 
occured, 20 patients had seizures only during day-time, 7 
only had nocturnal seizures and 10 patients had seizures 
during the day and nocturnal. Some patients had more 
than one type of seizure. 

Day-time seizures were primarilly generalized tonic-
clonic seizures (GTC) in 12 (60%) patients, atonic in 5 (25%), 
myoclonic in 7 (35%) and partial seizures in 4 (20%). To-
tal control of day-time seizures was obtained in 6 (30%) 
patients, all of them had primary generalized tonic-clon-
ic seizures. 

Nocturnal seizures were of the GTC type in 2 (29%) 
patients and myoclonic in 5 (71%), with a total control in 
only 1 (15%) patient who had GTC seizures. 

For those patients who had seizures during the day 
and noturnal, 7 (70%) had GTC, 4 (40%) had myoclonic 
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Table 1. Demographics of patients.

Patient Gender Age
(years)

Seizure
type

Duration of 
epilepsy (years)

Etiology Diagnosis Response to 
treatment

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

M

M

F

M

M

M

M

M

F

M

M

M

M

M

M

F

F

M

M

M

M

F

M

F

F

M

M

M

M

F

F

F

F

F

M

M

M

17

22

18

16

16

15

16

13

17

13

10

18

11

17

17

13

14

13

8

16

13

9

12

13

13

16

6

8

7

8

10

3

3

9

3

3

5

CPS  GM

GM  GTC

ATAG

GM

CPS-G

GTC

CPS  GTC

GM  GTC

ATAG  GTC

SP-G  AG

GM

GM

GTC

CPS

CPS

CPS-G  GTC

GTC

GTC

GC  GTC

GTC

GM

GTC  AG

GTC

GM  GTC

SP-G

SP

GM  GTC

GA  GT

GTC

CPC

SP-G

GTC

GM  GT

ATAG GTC

GM

GTC

GT

7

21

15

14

15

12

3

4

4

10

10

16

9

4

10

13

9

6

3

6

7

8

7

12

9

12

6

4

4

7

5

3

3

4

1

3

3

C

C

C

I

S

S

C

C

C

S

I

I

S

S

C

S

C

C

S

S

C

C

C

S

C

C

S

S

C

C

C

C

S

C

I

S

S

–

–

–

–

Schizencephaly

Ito’s Hypomelanoses

–

–

–

Lissencephaly

–

–

Meningites

MTS

–

HIS

–

–

Meningites

Meningites

–

–

–

HIS

–

–

HIS

Tuberous sclerosis

–

–

–

–

HIS

–

–

HIS

HIS

≥ 50%

Worsening

Free

Worsening

≥ 50%

≥ 50%

Worsening

≥ 50%

Worsening

Free

< 50%

Worsening

≥ 50%

≥ 50%

≥ 50%

≥ 50%

< 50%

Free

Worsening

Free

Free

Worsening

≥ 50%

≥ 50%

Free

≥ 50%

≥ 50%

Unchanged

≥ 50%

≥ 50%

< 50%

≥ 50%

Free

Worsening

Worsening

≥ 50%

Free

CPC, complex partial seizure; SP, simple partial seizure; CPS-G, complex partial seizure with secondary generalization; SP-G, simple partial seizure with 
secondary generalization; GM, generalized myoclonic; GTC, generalized tonic-clonic; AG, atonic; ATAG, atypical absence seizure; GT, tonic; GC, clonic; 
C, criptogenic; S, symptomatic; I, idiopatic; MTS, mesial temporal sclerosis; HIS, hipoxic-ischaemic syndrome.

Table 2. Seizure control while in the use of the association of LMT and VPA. 

Seizure type Total control
n (%)

Control ≥50%
n (%)

Control <50%
n (%)

Worsening
n (%)

Unchanged
n (%)

Generalized (n:31) 8 (21.5) 11 (30) 2 (5.5) 9 (24) 1 (3)

Partial (n:6) 1 (3) 4 (11) 1 (3) 0 0
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seizures and 3 (30%) atonic seizures. In this group, 4 (40%) 
had total seizure controle while two (20%) patients kept 
on having myoclonic seizures. 

Adverse events ocurred in 4 (11%) patients: two of 
them (5.5%) presented with tremors, 1 (3%) had irritability 
and 1 (3%) had gastrointestinal symptoms (Table 3). None 
of the subjects developed a skin rash during the course of 
treatment and the adverse effects were not considered 
severe to the patient health, so that they did not warrant 
interruption of the medication 

DISCUSSION

Recent studies have shown that the concomitant ad-
ministration of LMT and VPA might be a reasonable option 
in order to obtain a better seizure control in refractory 
epilepsy4,8,9. Thomé et al.4 reported the results of the first 
exclusive pediatric group. Our study evaluates a popula-
tion of children and adolescents who exclusivelly were 
taking the combination of LMT and VPA and this drug-as-
sociation proved effective in controlling seizures in 65% 
of our patients. 

Pisani et al.1 in their study had a different approach, 
using each drug isolated, only combining them if they had 
an unsatisfactory response. He noticed a remarkable re-
duction in seizure frequency when both drugs were used 
toghether: 61% of patients had a reduction in their seizure 
frequency of more than 50% and 31% were seizure-free. 
Also, Brodie et al.12 in a multicentric study observed that 
the addition of LMT resulted in a better clinical response 
in those patients already taking VPA when compared to 
those using carbamazepine or phenytoin. Although it was 
not possible to have the drugs blood level and be sure of 
compliance to treatment, we have similar results of the 
cited authors with 65% of patients having a significant re-
duction of seizures and 24% with complete control.

Patients with unsatisfactory control where those who 
had multiple seizure types with myoclonic seizures beign 
the most resistant to treatment, persisting mostly at night. 
Of the 9 patients who had a worsening of seizure frequen-
cy, 4 of them had myoclonic seizures. Donaldson et al.13 
in his study of patients diagnosed with Lennox-Gastaut 

syndrome noticed that adjunctive theraphy with LMT was 
favorable for controlling tonic, atonic, tonic-clonic and 
atypical absence seizures, but not for myoclonic seizures. 
Altough there are some favorable reports on the combi-
nation of LMT and VPA in the control of partial seizures1, 
typical absence seizures9,10, myoclonic seizures14 and in-
fantile spasms15, the real effect on myoclonic seizures is 
a controversial issue. Brodie et al.12 reported that those 
patients with idiopatic GTC seizures had a better response 
to treament than those with partial seizures (with or with-
out secondary generalization). Trevathan et al.16 reported 
the same good control of primary tonic-clonic general-
ized seizure, in a subgroup of 14 children age 2 to 20 years 
old of a randomized clinical trial, but they were also on 1 
or 2 concurrent anti epileptic drugs (AEDs). In our study 
we also noticed that patients with generalized tonic clon-
ic seizures had a more satisfactory control. 

Skin rash, when it occurs, is maculo-papular in nature, 
usually developing over a few weeks after the introduc-
tion of LMT and rapidly resolving after it’s withdrawal. 
This idiosynchratic reaction seems to be independent of 
dose and is mediated by a type IV hypersensibility reac-
tion12. Guberman et al.11 reported that children who were 
at higher risk of developing rash as an adverse side-ef-
fect of LMT were those who were taking VPA in combi-
nation. Converselly, Thomé et al.4 and Faught6 had low 
incidences of rash with the use of LMT and believed that 
this was due to a slow and gradual introduction of the 
drug. Even though a synergic effect of these drugs can be 
seen,increasing the risk of toxic levels , thus resulting in 
more side-effects, we did not have a higher incidence of 
such adverse effects in our patients. Probably due to the 
low doses that we started and gradual increase of subse-
quent doses of LMT we didn’t have skin rash and the side-
effects, when they occured, were considered mild and did 
not warrant the withdrawal of the drugs.

According to Pisani et al.1 there is strong evidence that 
the combination of these drugs might be peculiarly effi-
cient for those patients with refractory epilepsy. Several 
mechanisms of action are beign studied to evaluate the 
benefits of this association. Most of the studies point-

Table 3. Comparison of incidence adverse effects with the addition of LMT to VPA.

n (%) UFPR* 
n=37

Faught et al.6

n=108
Thomé et al.4

n=28

Skin rash 0 9 (15%) 2 (7%)

Irritability 1 (3%) 4 (4%) 0

Tremors 2 (5,5%) 0 6 (21%)

GI Symptoms ** 1 (3%) 10 (9%) 0

* Universidade Federal do Paraná; **Gastrointestinal symptoms.
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ed to the potentialization of the effects of LMT, by VPA 
through the inhibition of hepatic glucoranidation of LMT 
with an increase in it’s serum levels. 

Our results corroborate the hypothesis that the combi-
nation of LMT and VPA is both benefitial and safe. A good 
proportion of satisfactory seizure control was obtained 
when the use of either drug isolated was unsuccesfull. 

In conclusion, our study confirm the published evi-
dence that LMT and VPA have a favorable therapeutical 
interaction in patients with refractory epilepsy and high-
lights the use of both drugs toghether, even in those pa-
tients who had previously used either drug independently. 
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