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Influence of Anticonvulsant Drugs on Thyroid 
Hormones in Epileptic Children

I I l y é s , A T o r n a i * , Svetlana K i r i l i n a , Ilona G y ö r g y

D e p a rtm e n t o f P a e d ia tr ic s , U n iv e rs ity  M edical School, D eb recen , a n d  
‘ H om e fo r H an d icap p ed  C h ild ren , D ebrecen, H u n g a ry

T h y ro id  fu n c tio n  te s ts  w ere s tu d ied  in  epileptic c h ild re n  undergo ing  
long-term  an tico n v u ls iv e  th e ra p y  w ith  pheny to in , p rim id o n e  o r  m epheny- 
to in . Serum  T 4 w as decreased  in  a ll th ree  tre a ted  g ro u p s , s e ru m  T 3 was 
d im in ished  on ly  in  those tre a te d  w ith  ph en y to in  o r p r im id o n e . F T 4 was 
also s ig n ifican tly  decreased  w hile se ru m  T SH  an d  T B G  w ere  n o t  affected 
in  th e  tre a te d  p a tie n ts . T he effec t o f  an tico n v u lsan t d ru g s  o n  th y ro id  h o r­
m one ca tabo lism  a n d  p e rip h e ra l conversion  o f T 4 seem s to  b e  im p o rta n t 
in  these a lte ra tio n s .

In recent years several investiga­
tions have repeatedly documented 
that some anticonvulsants caused 
different alterations of thyroid hor­
mone metabolism in adults [1, 5, 8, 
9, 13, 14]. In this study we investi­
gated the effects on the thyroid 
system of three anticonvulsive drugs 
commonly used in epileptic children.

P a t i e n t s  a n d  M e t h o d s

F o u r  g roups o f  ch ild ren  aged  3 — 12 
y ea rs  w ere inves tig a ted . T h ree  o f  th em  
consis ted  o f  p a tie n ts  w ith  ep ilepsy . T hey  
received  ph en y to in , p rim idone  o r  m epheny- 
to in  th e ra p y ; th e  fo u r th  g ro u p  w as th e  
co n tro l one. T he com position  o f  these 
g ro u p s is d em o n s tra ted  in  T ab le  I.

P h e n y to in  w as a d m in is te re d  to  15 
ch ild ren  over a  period  o f  6 m o n th s  to  11 
(m ean , 4 3/12) years . E le v e n  p a tie n ts  re ­
ceived  p rim idone for 7 m o n th s  to  7 6/12 
(m ean , 3 6/12) years , a n d  sev en  p a tien ts  
w ere g iven  m ep h en y to in  fo r 6 m o n th s  to 
3 l / l 2 (m ean, 2 l / l 2) y e a rs . T h e  p a tie n ts  
w ere  selected  b y  e x c lu d in g  those  w ith 
g o itre  o r a  h is to ry  o f th y ro id  d isease . The 
d iagnosis o f eu th y ro id ism  w as  estab lished

T a b le  I

G roups in v es tiga ted  in  th e  s tu d y

Group n girls/boys

P h e n y to in 16 8/7

P rim id o n e 11 6/5

M ephenyto in 7 3/4

C ontro l 11 6/5

Abbreviations
T 4 thy rox ine
T 3 tr iiodo thy ron ine
f t 4 free thy rox ine
T S H th y reo tro p ic  ho rm o n e
T B G thy rox ine  b ind ing  g lobu lin
rT 3 reverse tr iio d o th y ro n in e
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b y  c a re fu l clinical in v es tig a tio n , a n d  w ith  
no  k n o w led g e  o f  th e  re s u lts  o f  th y ro id  
fu n c t io n  te s ts . T he p a tie n ts  re c e iv in g  a n t i­
c o n v u ls a n t m edication  w ere  ta k in g  no 
o th e r  d ru g . T he contro l g ro u p  com prised  
c h ild re n  w ith o u t epilepsy a n d  th y ro id  d is­
ease.

S e ru m  w as separa ted  im m e d ia te ly  from  
b lo o d  sam p le s  draw n a t  08 h o u rs  and 
s to re d  a t  — 20 °C u n til a n a ly s is . Serum  
to ta l  T 4 a n d  T 3 were d e te rm in e d  b y  R IA  
(k its  o f  th e  Iso tope  In s ti tu te  o f  H u n g a r ia n  
A c a d e m y  o f  Sciences). S erum  fre e  T 4, T SH  
a n d  T B G  w ere m easured w ith  com m erc ia l 
R I A  k i t s  (A m erlex free T 4 R I A ,  R a d io ­
ch e m ic a l C entre , A m ersham ; R IA -m a t-  
T S H , B y k  M allinckrodt; T B G  R I A ,  CEA 
S orin ). A ll assays w ere p e rfo rm e d  in  
d u p lic a te , s ta tis tic a l analysis w as  d o n e  w ith  
th e  s ta n d a rd  t test.

R e s u l t s

Figure 1 shows thyroid hormone 
concentrations in the different 
groups; individual values are indi­
cated. In the treated groups, serum 
total T 4 level was lower than in the 
control group. Serum T3 concentra­
tion was also lower in the groups

receiving phenytoin and primidone. 
In these two groups, the decrease in 
serum FT 4 concentration was sig­
nificant. In children treated with 
mephenytoin, serum TSH and TBG 
were unaffected by anticonvulsants 
(Table II).

D i s c u s s io n

Phenytoin was the first anticon­
vulsant the decreasing effect of which 
on serum thyroid hormone concen­
trations was demonstrated with the 
protein bound iodine (PBI) method 
[11]. This observation was amply 
verified in later studies using the 
more specific competitive protein 
binding (СРВ) and radioimmuno­
assay (RIA) methods for serum T 4, 
and the same effect of other anticon­
vulsant drugs [6, 9, 10, 14], together 
with the decrease in serum total T3 
concentration was also demonstrated.

The exact mechanism of the altera­
tion of serum thyroid hormone con-

F ig . 1. In d iv id u a l values o f  s e ru m  T 4, F T 4 and  T 3 in  d if fe re n t g roups. P  =  P h e n y to in ; 
P R  =- P r im id o n e ; M =  M ephenyto in ; C =  C ontro l
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T a b le  I I

Serum  T 4, F T 4, T 3, T S H  an d  T B G  in  ch ild ren  on  long  te rm  tr e a tm e n t w ith  various
a n tic o n v u lsa n t d ru g s

Groups (n) T<
/ig/dl

ft4
ng/dl

T,
ng/ml

TSH
^E/ml

TBG
ng/ml

Phenytoin (16) 8.42**
±2.31

1.10**
± 0 .24

1.25**
± 0 .42

2.63 + 
± 1 .05

23.9 + 
± 6 .28

Primidone (11) 9.37*
± 1.97

1.14**
±0.27

1.38*
± 0.43

2.62 + 
± 1 .23

25.2 + 
±5.56

M ephenytoin (7) 8.68***
± 0.60

1.31 +
±0.36

1.76+
± 0.32

2.81 + 
± 1 .08

24.3 + 
± 2 .97

Control (11) 10.98
±0.97

1.50
±0.31

1.78
±0.29

2.36
±1.12

24.5
± 4 .27

+ p  >  0.06; * P <  0.05; ** p <  0.01; *** p  <  0.001

centrations in patients treated with 
anticonvulsants is not known. It was 
suggested that these drugs would 
decrease the level of thyroid hormone 
binding proteins [14, 15], but in our 
groups we could not find any differ­
ence in the TBG level. It was also 
assumed that the anticonvulsants 
decreased the thyroid hormone con­
centration by displacing them from 
their protein binding. Although the 
mechanism, an increase in the free/ 
bound thyroid hormone ratio was 
observed in vitro [12], we could not 
find it in our patients.

An increased catabolism of thyroid 
hormones might also be the reason 
for the diminished serum thyroid hor­
mone concentration. Acceleration of 
the T4 clearance by phenytoin was 
observed [8] and converting enzyme 
activity in the rat liver was also 
stimulated [7]. T , catabolism is in­
creased by phenytoin via stimulation 
of the hepatic microsomal system [8]. 
The increased conversion of T4 to 
T3 [3] may explain why serum T3 and

T4 decrease in a different manner. 
For example, in our patients treated 
with mephenytoin the decrease in T4 
was significant, while the decrease 
in T3 was not significant. It seems 
that different anticonvulsants in­
crease differently the activity of 
enzyme-caused degradation of thyroid 
hormones or catalyze the conversion 
of T4 to T3.

Monodeiodination of T4 in periph­
eral tissues produces not only T3 
but also a metabolically almost in­
active reverse T3 (rT3) [2, 4]. The 
thyroid hormone status can thus be 
influenced by different effects of 
long-term anticonvulsant therapy on 
this dual pathway of T4 metabolism. 
Still, significant differences in serum 
rT3 concentration have never been 
found in patients treated with anti­
convulsants [10].

It is worth mentioning that a de­
crease in thyroid hormone levels of 
patients receiving long-term anticon­
vulsant therapy was significant only 
statistically: all the patients were
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euthyroid with a normal concentra­
tion of serum TSH. The test is 
therefore particularly valuable in pa­
tients receiving anticonvulsants when 
hypothyroidism is suspected.
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