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O xcarbazepine (GP 47 680) in the treatm ent 
of intractable seizures
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A sing le  b lind , w ith in -p a tien t c lin ica l s tu d y  w as carried  o u t on six ­
teen  p ro fo u n d ly  m en ta lly  re ta rd ed  in -p a tie n ts . F ive o f th e m  h a d  p rim a ry  
generalized , fo u r h a d  p a rtia l, six seco n d a ry  generalized  an d  one had  m ixed  
ep ilep tic  seizures. W ith  th e  excep tion  o f  tw o p a tie n ts , all h ad  for m o n th s  
o r years  been  on  CBZ com bined w ith  o th e r  an ticonvu lsive  drugs. H ieven 
cases h a d  received  d ip h en y lh y d an to in , e ig h t va lp ro a te , six  h ad  been given 
p h é n o b a rb ita l a n d  five  n itrazepam . W ith o u t chang ing  o th e r an ticonvu lsive  
th e ra p y , CBZ w as rep laced  by  о х -CBZ up  to  a  dosage o f  110 m g /kg  b.w . in 
tw o o r th re e  d a ily  doses.

T he an tico n v u ls iv e  efficacy o f  о х -CBZ w as considered  b e tte r  th a n  
th a t  o f  CBZ in  e ig h t p a tien ts . In  th i'ee cases, CBZ w as p re fe rred  an d  in  th e  
rem ain ing  five  no  preference could be s ta te d . A desirab le  p sy cho trop ic  effect 
w as found  in  th re e  p a tie n ts  on о х -CBZ. U n w an ted  side effects occurred  in  
seven p a tie n ts . T w o o f  them  had  th e ir  f i r s t  episode o f s ta tu s  ep ilep ticus 
d u rin g  th e  tr ia l . Tw o o u t o f  six teen p a tie n ts  h ad  to  d iscon tinue  th e  th e ra p y . 
O ne o f  th e m  experienced  several ep isodes o f s ta tu s  ep ilep ticus, an d  th e  
o th e r p a t ie n t  lo s t a p p e tite  and  h ad  to  be  fed  b y  tu b e . N o signs o f h e p a ti tis  
occurred  in  a n y  p a tie n t. Three p a tie n ts  a re  still on о х -CBZ, th re e  and  a  h a lf  
y ea rs  from  th e  s t a r t  o f th e  tria l.

A knowledge of metabolic pathways 
and intermediate compounds has been 
proven useful for the  development of 
new drugs with a clinical effect. Seve­
ral derivatives o f carbamazepine 
(CBZ) have also been studied for 
anticonvulsive purposes. One of them, 
oxcarbazepine (10, 11-dihydro-10-

oxo-5H-dibenz(b, f)-azepine-5-carbo- 
xamide, GP 47 680) (Fig. 1) has been 
shown to  have an anticonvulsive ef­
fect in  both animals [1 ,3 ] and in men 
[4, 5, 6]. I ts  pharmacokinetics and 
metabolism [2], and rem arkably few 
untow ard side effects in humans in 
comparison with CBZ have been re-
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po rted  [1, 4, 6]. Oxcarbazepine (ox- 
CBZ) is no t a biological m etabolite of 
CBZ b u t m ay be characterized as its 
10-keto-derivative, which is rapidly 
converted  to  mono-hydroxy-CBZ and 
m ay be determined in plasm a and 
o ther body fluids.

The purpose of the present study  
was to  compare ох-CBZ w ith  CBZ 
(Tegretol®) in profoundly retarded  
drug-resistan t ejnleptic children and 
young adu lts in an institu tion  for 
m entally  retarded. In particular, clini­
cal effect, unwanted side effects, effect 
on E E G , and association between oral 
dose, blood concentration and, on the 
o ther hand, clinical effect was com­
pared.

S u b j e c t s  a n d  M e t h o d s

T h e  p a t ie n ts  were selected fro m  90 cases 
in s ti tu t io n a liz e d  for p ro found  m e n ta l  r e ­
ta r d a t io n  a n d  d rug -resis tan t se izu res . S ix ­
te e n  o u t  o f  th e  cases fulfilled th e  inc lusion  
c r i te r ia :  in -p a tie n ts  aged 5 — 25 y e a rs  w ho 
h a d  d ru g - re s is ta n t epilep tic  se izu res  w hen  
o n  C B Z . T h e  age o f six p a tie n ts  w as  5— 14 
y e a rs , a n d  th e  m ean  age o f th e  rem a in in g  
te n  p a t i e n ts  w as 20 years. T h e re  w ere 
e lev e n  m a le s  and  five fem ales.

I n  acco rd an ce  w ith  th e  in fo rm ed  co n sen t 
o f  th e  p a r e n t  o r legal g u a rd ian  th e  p a tie n ts  
w ere  a c c e p te d  for th e  s tu d y , w h ic h  w as a 
s in g le b lin d , w ith in -p a tien t c lin ica l tr ia l .

O u t o f  th e  16 p a tien ts  w ith  v a r io u s  se i­
z u re  ty p e s  (Table I), all b u t  tw o  h a d  been  
o n  C B Z  com bined w ith  o th e r  an ticon - 
v u ls iv e  d ru g s  for m on ths o r y e a rs . E lev en  
cases  h a d  received d ip h e n y lh y d a n to in , 
e ig h t v a lp ro a te , six had  been  g iv e n  p h é ­
n o b a rb i ta l  an d  five n itra zep am . T he  s ix ­
te e n th  p a t i e n t  had  also rece ived  su ltiam . 
T h e  d o sa g e s  o f com bined d ru g s  w ere  m a ­
in ta in e d  unchanged  d u ring  th e  tr ia l .

B e fo re  th e  tr ia l th e  p a tie n ts  w ere  fol-

T a b l e  I

Seizure diagnoses p rio r to  th e  t r ia l

Types of seizures N

Prim ary generalized 5
Partial, no secondary generalization 4
Partial w ith secondary 

generalization (i
Mixed 1

Total 16

low ed p ro sp ec tiv e ly  fo r se izu res  fo r a 
m o n th . T he frequency  o f  se izu res found  
d u rin g  th a t  period  w ere co m p ared  w ith  th e  
freq u en cy  o f  f i ts  d u rin g  a n o th e r , r e t ro ­
spective  period  o f 12 m o n th s , w h ich  p re c e d ­
ed th e  p ro spec tive  period . B e tw een  th e  
tw o frequencies, no  s ta tis tic a lly  s ign if­
ic a n t d ifference w as fo u n d  in  X 2 te s t .

CBZ w as th e n  g rad u a lly  d u rin g  4 —6 
w eeks rep laced  b y  30 m g /kg  b .w . o f  ox- 
CBZ in  tw o  or th ree  doses. T h e  t i t r a t io n  
p h ase  w as follow ed b y  a  m a in te n a n c e  
period  o f  12 w eeks an d  о х -CBZ w as  again  
rep laced  b y  CBZ in  all b u t  th re e  cases.

D u rin g  th e  run -in , m a in te n a n c e  an d  
p o s t- tr ia l p eriods clin ical effects, fu n c tio n  
o f bone  m arrow , liver and  k id n e y , an d  
se rum  levels o f m onohydroxy -C B Z  w ere 
fre q u e n tly  m on ito red . T he E E G  w as e x ­
am ined  before  and  a f te r  th e  tr ia l .  T he 
se rum  d ru g  levels w ere d e te rm in ed  b y  h igh  
p ressu re  liqu id  c h ro m a to g ra p h y . T he 
clin ical e ffects w ere ju d g ed  b y  b o th  th e  
d o c to r a n d  th e  w ard  staff.

T he s tu d y  w as co n d u c ted  in  a cco r­
dance  w ith  th e  e th ica l gu idelines p re se n te d  
in  th e  D ec la ra tio n  o f  H e ls in k i a n d  a f te r  
th e  ap p ro v em en t o f th e  s tu d y  design  o f 
th e  local e th ica l com m ittee .

R e s u l t s

The anticonvulsive efficacy of ox- 
CBZ was considered better th an  th a t 
of CBZ in eight patients. In  three of
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T a b l e  I I

A nticonvu lsive  e ffec t o f oxcarbazepine in com parison  w ith  carbam azep ino  
acco rd ing  to  occurrence o f fits  a n d  ox carb azep in e  blood levels

P a t i e n t
N o . A n t i c o n v u l s iv e  e f fe c t

N o . o f  f i t s  
d u r in g  C B Z

N o . o f  f i t s  
d u r in g  o x -C B Z

B lo o d  le v e l  o f  
o x -C B Z  O i u o l / l )

l. ox-CBZ >  CBZ 7 0 00
2 . ox-CBZ =  CBZ 5 4 73
3. ox-CBZ >  CBZ 110 37 111
4. ox-CBZ >  CBZ 24 4 80
5. ox-CBZ >  CBZ 24 15 57
fi. ox-CBZ <  CBZ 103 124 38
7. ox-CBZ >  CBZ 180 83 48
8 . ox-CBZ >  CBZ 12 4 50
9. ox-CBZ =  CBZ 7 13 73

10. ox-CBZ >  CBZ 6 4 58
11. ox-CBZ <  CBZ 4 8 20
12. ox-CBZ =  CBZ 1 1 52
13. ox-CBZ =  CBZ 10 5 73
14. ox-CBZ <  CBZ 11 18 63
15. ox-CBZ >  CBZ 12 9 48
16. ox-CBZ =  CBZ 2 1

>  moans “ bottor than” , =  means “equa l” , <  moans “poorer than”

them , the number o f seizures when on 
ох-CBZ, decreased 75—100% and in 
five 50—74% of th a t  found during the 
CBZ treatm ent. In  three more cases, 
CBZ was preferred, and in the re­
maining five patients, no preference 
could be stated. In  Table II, the 
mean blood values o f the  last four ox- 
CBZ specimens o f each patient are 
shown. The clinical effect does not 
appear to be in any direct correlation 
to  these values. P atien ts with a better 
ох-CBZ effect than  CBZ effect had a 
mean concentration o f 59 pmol/1 of 
ох-CBZ and those w ith a better ef­
fect when on CBZ a mean level of 
41 pmol/l. The value of ox-CBU was 
67 pmol/1 in cases w ith no difference 
in the anticonvulsant effect whether 
on ох-CBZ or CBZ.

A wanted psychotropic effect — 
im proved attentiveness and frustra­
tion tolerance, decreased hyperkine­
sia, aggressiveness, anxiety and im­
pulsiveness etc. — was found in three 
patien ts on ох-CBZ, in two of them 
w ithout any good anticonvulsive ef­
fect. On the other hand, CBZ had a 
sim ilar psychotropic effect in three 
o ther cases.

U nw anted side effects occurred in 
three ou t of eight patients with a good 
efficacy when on ох-CBZ treatm ent 
(Table III). A transient rise of SGOT 
and SGPT blood levels up to  223 and 
249 units respectively (normal <  40) 
was found in one patient. No signs of 
hepatitis occurred, neither were any 
haematological complications. During 
the firs t replacement period, one pa-

Acta Paediatrica Hungáriái 29 1988 — 1989



362 Sillanpää M  and Pihlaja T : Oxcarbazepine treatment

T a b l e  I I I

U n w a n te d  side effects o f  ox -C B Z  
tre a tm e n t

Good ox-C B Z  efficacy compared w ith C B Z  
(8 p a tien ts)

— poor appetite, temporarily 
a slig h t disturbance of liver
fu n ctio n  1 patient

— tem p orary  hypothermia
in itia lly  1 patient

— anorexia , discontinuation
o f  th erap y  1 patien t

Poor or equal efficacy, compared w ith C B Z
(8 p a tien ts)

— ep isod es o f status epilepti- 
cus, discontinuation of
ox-C B Z  1 patien t

— increase o f body weight of
3 k g /3  m onths 1 patient

— loss o f  appetite, more
a u tistic  1 patien t

— one episode of status
ep ilep ticu s 1 patien t

tien t showed signs of hypothermia 
and another an increasing frequency 
of seizures. Both these side effects 
could be overcome by a renewed and 
slower run-in period.

Two of the sixteen patients had to 
discontinue the therapy. One of them 
experienced several episodes of status 
epilepticus, and the other lost ap­
petite  and had to be fed by tube.

In  the present drug-resistant series 
of patients, there were four cases who 
experienced episodes of status epilep­
ticus during the follow-up period. One 
of them  had had these episodes both 
before, during and after the trial. Ox- 
CBZ d idn’t  affect their occurrence. 
A nother patient presented w ith a sta­
tus epilepticus only in association with 
any change of the anticonvulsive 
therapy. This also occurred when 
CBZ was replaced by ox-CBZ.

The remaining two patients had 
their first episode of status epilepticus 
during the trial. One of them , a 
13-year-old girl with a profound m en­
ta l retardation and grand mal as well 
as psycho m otor epileptic seizures, de­
veloped a sta tus epilepticus when 
ox-CBZ had reached the blood level of 
33 umol/1. The status lasted for forty  
minutes in contrast to her habitual 
fits of one to  five minutes. Ox-CBZ 
was continued for several more weeks 
w ithout further episodes o f sta tus 
epilepticus. The co-medication com­
prised sodium valproate 41 mg/kg b.w. 
per day. H er EEG showed a m oderate 
background slowing without irrita tive  
findings, h u t computerized tom og­
raphy of the  brain was normal.

In  a male patient, aged 19 years, 
who had profound mental retardation  
and preceding short psychomotor fits, 
several episodes of status epilepticus 
were provoked during ox-CBZ th e r­
apy combined with diphenylhydan- 
toin 4.3 mg/kg b.w. per day  and 
nitrazepam  0.25 mg/kg b.w. per day. 
There was a grave background slo­
wing and spike-and-wave bursts in 
the EEG. Status epilepticus d id  not 
reoccur when his ox-CBZ therapy  was 
discontinued. The EEG was abnorm al 
in all the cases (Table IV).

Three patients have now for 3 1/2 
years received ox-CBZ, and i t  is 
highly preferred to CBZ by the  staff. 
In  all of them  the seizure frequency 
has diminished by more th an  50%, 
and in two cases it has been possible 
to discontinue diphenylhydantoin. A 
general observation of the rem aining 
thirteen patients was th a t disconti-
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T a b l e  IV

C hanges in  E E G  d u rin g  o xcarbazep ine  tr ia l

Variable
Better or 

disappeared 
N

Unchanged
N

AVorse or 
increased 

N
Total

N

General disturbance 4 11 1 io
Am ount of theta  and 

delta activ ity 4 11 l us
Asym m etry 3 12 1 io
Irritative activ ity 2 14 — io

nuation of ох-CBZ made the patients 
less bright and alert. One patient be­
came autistic and had more seizures 
than  before or during ox-CBZ.

D i s c u s s i o n  a n d  C o n c l u s i o n s

The present series comprised in-pa­
tien ts of an institu tion for mentally 
retarded who all had both a profound 
m ental retardation and an intractable 
epilepsy. Situated relatively close to  
the U niversity Hospital in Turku, the 
institu tion had, in addition to micro­
laboratory, endocrinological and neu­
rophysiological laboratory facilities, 
and i t  had access to  a highly qualified 
academic neurological unit. In  spite 
of th a t, the pre-trial anticonvulsive 
treatm ents had been unsuccessful.

Out of the sixteen patients, eight be­
nefited by ox-CBZ, b u t only in three 
the beneficial effect was persistent 
and good enough to justify  continued 
therapy  with ox-CBZ instead of CBZ. 
Every fifth  patient can be considered 
significantly benefited by ox-CBZ.

The present results support those 
earlier reported [5].

There were fewer unw anted side ef­
fects in patients with a favourable re­
sult of treatm ent than  in those with 
a poor effect. Episodes of s ta tu s  epilep- 
ticus in association with ox-CBZ ther­
apy have not been reported  earlier. 
These cases had a profound mental 
retardation and in tractab le  seizures 
bu t no common causative factors 
could be demonstrated.

A c k n o w l e d g e m e n t

T he oxarbazepine p re p a ra tio n s  w ere r e ­
ce ived  from  th e  P h a rm a c e u tic a l C om pany 
C IB A -G E IG Y , w hich is g ra te fu l ly  ack n o w l­
edged .
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