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Factors Related to Weight Changes after Valproic Acid
Administration in Epileptic Children Treated with Valproic Acid

HHQE} « HEAAL . L':-l}lck)}g_ .

1O

153

Sang—Nam Bae, M.D., Seong-Shik Park, M.D., Sang—0Ook Nam, M.D. and Hee-Ju Park, M.D.

ABSTRACT

(J Korean Epilep Soc 5 © 165-171, 2001)

=2
T

oA AME FUsh=tl slon Ao 7Hd ol g

2 AsEg dukstd F
L8 A5e| & FEolu, W gotd] Rure FAYA
3dE AMsAY 52 vuke Zsithy dvh ARz
glel PFEAE Aote) s A IS Asliske diE

o Y? Valproic

=
lo
o

o

r

%
X
Ml

=
i
~
x
K
30
°
El
b
oo
™
3o

PArahL ol sest dokueliny
Department of Pediatrics, College of Medicine, Pusan National Univer-
sity, Pusan, Korea

IAIKRE S, 602739 FAEFAA) AT opulE 17 104
TEL : (051) 240—7298 - FAX : (051) 248—-6205
E—mail : weareone@hyowon.pusan.ac.kr

J Korean Epilep Soc /' Volume 5 / December, 2001

Purpose - Weight gain is a common side effect of valproic acid (VPA) that leads to discontinuation in some
patients, but its incidence and correlates have been rarely studied in children. This study was undertaken to
investigate factors related to weight changes in children treated with VPA. Methods : We have analyzed mean
weight standard deviation score (SDS) retrospectively and interviewed 39 childhood epileptic patients at-
tending Pusan National University Hospital on VPA monotherapy followed over 36 months. Putative risk factors
including sex, age, duration of VPA administration, mean weight SDS score at diagnosis, dose of VPA admini-
stration, seizure type (generalized or partial), and etiology (idipathic or symptomatic) were statistically analyzed.
Resufts - Thirty nine children (23 boys, 16 girls) were treated with VPA monotherapy. Mean age of patients at
diagnosis was 6.18+3.74 years, and mean weight SDS at diagnosis was 0.54+1.17. After the administration
of VPA, mean weight SDS was significantly increased (p<0.05). Increase in mean weight SDS was significant
in children with negative mean weight SDS at diagnosis, idiopathic epilepsy, partial seizure, and also significant
in children below 1 year old. Mean weight SDS was well correlated with the dose of VPA administration after
18 months of VPA monotherapy (p<0.05). Condlusions : Our data indicate that VPA monotherapy significantly
increased body weight of patients treated for epilepsy. It will be better, if possible, combination therapy of VPA
with other antiepileptic drugs (such as vigabatrin, carbamazepine, gabapentin} which can lead to weight gain.

KEY WORDS ' Valproic acid monotherapy - Mean weight standard deviation score.
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2 A9 W fo} 5229 FolM 330 AF S4E Pt
of 4 Bo] 7K5EISIE VPA EeH dok 3938

Al A X E A F AT 540
=7FssIE Bot 9 A#o] 24 gtkelo] tE WA
F7EeHE AlEAY S FAg0® ]l ‘1.%-%
ok Slohk= el A AgEigich 9] ERe 3
ZA BFE IAR 391, VPA T FIHL 16
3~56.4 g/kg/day) ot AF FHE X
Z3INE 5 o00E ¥ 908 3, 19 ¥ 18
NE & 29 F9) X5 39 Fo 22 S74sto] 19984 7)
A gy Aob 9l Hand 23S BEX Y 2 o),
22 Aol 55 A=y 8)1wsle] standard deviation score
[Bto}e] AF—HAF/ZTAA (©]8} SDS) & FAI5 o]

7170l wpE A, A5, ko) Al & e 53 1)
W E4E ABsigiTE §A 1 Hele SPSS A ZRIWE
0]-8-3l paired t—test ¥ W o] 3t EAHEA (rep-
eated measure analysis of Varlance)g o|g3}3i oM pgk
& 0.05 oJstE 9Jv] & Ao® sgich
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1. 48 R 4o BX

o Bk & 39901, Hobrt 237, ojoprt 1678,
2 vhd vl 1.4 101907, 1A m)Rle] 119, 1~547} 15
g, 5~10417F 117, 104] o)de] 25 o8 it 6.18+3.
174013 eH(Table 1).

2. VRS Ol MWAQ ¥H, ofF nn X £AE
54 7 gholes 347, T4 1 Shole 5olgle.
o, o] & F A ?Mt 91, WA w2 o= 30U4°l
%Atk VPA A5 F 17954 28] Ado] 4= 6
gellA AH %’—rﬂ 50%°Vd o150 239 (58.9%) 2] &
ot X85 aFE Kl om(Table 2), 128(30.8%) 2] &
ofell] F-2kgo] IOt okEE FEE o= HUATHTa-
ble 3).

Table 1. Age and sex distribution of monotherapy with valp-
roic acid

=

2195
=

VPA monotherapy

Age (year) Total (%)

Male (%) Female (%)
<1 6 (15.4) 5QA7.1 11 ( 28.2)
1-5 8 (20.5) 7 (18.3) 15 ( 38.4)
5-10 8 (20.5) 3(57) 11 ( 28.2)
>10 1(26) 1(29) 2( 52
Total (%) 23 (59.0) 16 (41.0) 39 (100.0)

p>0.05 by y2-test, VPA : valproic acid
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3. 8 BA X AE (N 3 MF SDSS B3y

27 717kl 2 AF SDSE) Wel= AwA] 0.54+1.17,
37ME F0.71£1.27, 6702 $ 0.87£1.35, 971¥ 094+
1.20, 19 3 0.1.15+1.18, 1874¥ ¥ 1.22+151, 2d %
1.3941.59, 3d % 1.42+1.65% ¢k FAlol] vl8)] A& A]
2 678 $57H AF SDS7F FelskA S RItHp<0.05)
(Fig. 1).

Yo ME MF SDSY Bt

dololl 27 7|7t W2 AF SDSQ W3 A whA]
046+1.26, 3/ME T 0.67+1.13, 671€ & 098+1.32, 9

Ag F1.02+£1.26, 13 % 1.09+£1.17, 1870€ ¥ 1.19+
1.53, 2 ¥ 1.24+150, 39 ¥ 1.27+1.562% Ak G|
o Hlsl A& A& 6718 $5E AF SDS7L F48H &
71kt (p<0.05) (Fig. 2).

ool il A7 7|7kl WE AF SDSQ W3hs HwhA
0.65+1.25, 3702 ¥ 0.75+1.23, 6719 & 0.70+£1.43, 9

Table 2. The Outcome of the patients with valproic acid mo-
notherapy during 36-month follow-up

Valproic acid (n=39)

Treatment successful 23
Seizure free 17
Acceptable seizure control 6

Treatment failure 16

Table 3. Side effects to vaiproic acid monotherapy

Side effects Number of patients (%)

Gastrointestinal 6 (15.4)
Nausea 3(7.7D
Vomiting 2(51)
Abdominal pain 1(26)

Neurolgoic 3(7.7D
Sedation 205D
Drowsiness 1(26)

Laboratory 3C77D
Elevated AST or ALT 205D
Leukopenia 1( 2.6

1.8

o 1.6 L

214 |

£12

® 1L

; 08 [

5§06 L

204 |

0.2 1 1 L I
atDX 3 6 9 12 18 24 36
Duration of treatment (mounths)

Fig. 1. Mean weight SDS was progressively increase during val-
proic acid monotherapy (n=39). *p<0.05 compared with the
data at Dx, SDS : standard deviation score, Dx @ diagnosis.
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Fig. 2. Mean weight SDS on male during valproic acid mono-
therapy was progressively increased (n=23). *p<0.05 compared
with the data at Dx, SDS : standard deviation score, Dx : diag-
nosis.
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Fig. 3. Changes of mean weight SDS on female during valproic
acid monotherrapy (n=16). *p<0.05 compared with the data
at Dx, SDS : standard deviation score, Dx : diagnosis.
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Fig. 4. Changes of mean weight SDS on children below 5 years
old during valproic acid monotheropy (n=26). *p<0.05 compa-
red with data on Dx, SDS : standard deviation score, Dx : dia-
Qgnosis.

ME £ 097142, 1d 3 1.23+1.22, 1871€ & 1.27+
153, 2d $161+1.73, 3d ¥ 1.59£1.7608 Holg} &
2] A A& 13 35 [F SDS7F f2skA Fleiant
(p<0.05) (Fig. 3).

5. g9l LE X3 SDS9| s}

A& AJZA] 5A] Blgke] A Fod AF SPSE Akt
0.77+1.20, A& 3704 F 067+1.22, & 670¥ ¥ 0.89
1.36, A& 970€ % 0.10+1.27, XE 19 & 1.39+1.50,
A5 18708 F 1.59£1.52, X8 29 ¥ 1.71+£1.57, X&
39 F 172415622 gk alo) vlg] X2 A& 1d 3
FE Fd F7HE HATHp<0.05) (Fig. 4).

53], 1A] wgk Pl 2] 0.29+1.19, 374€ 3 0.
67+1.08, 670€ ¥ 0.95+1.01, 971€ % 1.20+1.19, 1d
F1.39£0.98, 1870¥ & 1.65+1.35, 2@ ¥ 1.91+1.43
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Fig. 5. Mean weight SDS was progressively increased on chil-
dren below 1 year old during valproic acid monotherapy (n=
11). #p<0.05 compared with data on Dx, SDS : standard devi-
ation score, Dx : diagnosis.
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Fig. 6. Changes of mean weight SDS on children above 5 years
old during valproic acid monotherapy (n=13). SDS : standard
deviation score, Dx : diagnosis.
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Fig. 7. Mean wight SDS was progressively increased on idiopa-
thic epilepsy during valproic acid monotheropy (n=34). p<0.05
compared with data on Dx, SDS : standard deviation score,
Dx : diagnosis.

39 F 1.92+146°= A GAlo] wls] 27 A2 671€
FHE folet S7HE BITHp<0.05) (Fig. 5).

A7 AIZPA] B4 ool A FolM Al 0.07+0.98,
3714 $-0.38+1.08, 6718 ¥ 0.39+0.93, 9742 ¥ 0.62+
1.02, 1'd ¥ 0.65=1.11, 1870€¥ % 048+1.21, 2d % 0.
7511.46, 3d F 0.70+1.54% ¢k ZAlof| B3 oJn] Q=
7k §IltHFig. 6).

6. (A9 PI°| TE XF SDSY Wt

S 1M Fopolld= A, 30 ¥ 60Y & 9l
F 19 3 180E 3 2d F 39 T 742 0.48+1.09, 0.
72+1.14, 0.95+1.24, 1.02+1.24, 1.30+1.12, 1.31=+
1.39, 1.57£1.48, 1.62+1.5622 gk Alo] v)3)] )=
A1z 6788 $HE F2lsH 7181 THp<0.05) (Fig. 7).

A 1 FolllMe AT SDSY EASMH o7 H-oFt
Z7h= T p>0.05) (Fig. 8).
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Fig. 8. Changes of mean weight SDS on symptomatic epilepsy
during valproic acid monotherapy (n=5). SDS : standard devia-
tion score, Dx : diagnosis.
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Fig. 9. Mean weight SDS was progressively increased on partial
seizure during valproic acid monotherapy (n=9). #p<0.06 com-
pared with data on Dx, SDS : standard deviation score, Dx : di-
agnosis.
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Fig. 10. Mean weight SDS was progressively increased on ge-
neralized seizure during valproic acid monotherapy (n=30).
*p<0.05 compared with data on Dx, SDS : standard deviation
score, Dx : diagnosis.

7. WS POl ME AF SDS2 Het

B izl goloi] AF SDSE A, 3744 F, 6748
F9NE F 19 F 198 F 29 F 39 F 47 0.69%
0.91, 1.00£0.97, 1.14+£1.25, 1.28+1.23, 1.37£1.30,
158+1.27, 2.14+1.27, 2.16+1.302 gk FAje| H|3]
g A2 2d RE o5 S7ISiTHp<0.05) (Fig. 9).

A w2 gololl i AlF SDSE A, 3719 7, 674E
M F 1 % 180 F 29 & 39§ 44 0.49%
1.25, 0.52+1.21, 0.79£1.39, 0.84%1.22, 1.08 £1.15,
1.14+1.46, 1.14£1.62, 117 1.622 A FAJe] vla} %]
7 A4 19 3R G087 Z71Hithp<0.06) (Fig. 10).

8. TIE 9N N7 SDSOl M2 st
Ak ] 24 AF SDSE 2R 2549 FolM AF
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Fig. 11. Mean weight SDS was progressively increased on par-
fients with negative mean weight SDS at diagnosis during val-
proic acid monotherapy (n=14). *p<0.05 compared with data
on Dx, SDS : standard deviation score, Dx @ diagnosis.
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Fig. 12. Changes of mean weight SDS on partients with posi-
tive mean weight SDS at diagnosis (n=25}. SDS : standard de-
viation score, Dx @ diagnosis.
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Fig. 13. Relationship between mean weight SDS and valproic
acid dose affer 3 years of valproic acid monotherapy, Close
relationship was found (r=—0.4651, p=0.0023). SDS : standard
deviation score, Dx : diagnosis.

SDSE XY, 3702 % 6702 F 9E & 1d & 1870
T od & 39 ¥ 77 —0.71£0.38, 0.09£1.26, 0.17+
1.38, 0.52+1.35, 0.62+1.33, 0.76 +1.65, 0.76 £ 1.36, 0.
78+1.42% Mgk Aol vig) Az A2 3744 FHE 79
s1A 71kt (p<0.05) (Fig. 11).

Ak 3] ok AF SDSE Bl 14752 Folollx AlF
SDSE zlgt Gajel BlaiA frolet F7he St Fig. 12).

9. Eof 839 M2 NF SDSY w3}

VPA Fojgo] w2 zd PA]2] SDS9} A5 3742 F, 6
M oAE T 1d F 548 AT SDSeR] Aol 2kt
r=—0.2190, r=-0.3055, r=—0.2877, r=—0.216°]13 2.
o] R p>0.052 A##EAY} itk 18y A5 18
ANE 5 A8 2d 3 4% AT SDSe Mk FA9] SDS
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o] ztolsl VPA Fojgule] #A= 242
~-0.3897013lom B
A& 39 F A% AF SDSY Ak FA9) SDS2] #}o]
9} VPA Foi3te] #Ak= r=-0.4658, p=0.0028 % At
A7} AATHFig. 13).

r=—0.2161, r=

k=l
2

VPAE A &4 JEF E & (voltage—dependent so-
dium channel) & Apdsto] T4 AAHDE AAIs] Fd
24 F9E Jehj= 3EAE Simon® Penry”el 2
8 A& OE AR o], ThE AHEA S AFAHE HQ
el 4l 2 Zﬁob,%>MEﬁ %

7&’?‘@,1& sol 2 AE}. o ?"ﬁ“’ﬂ’ﬂ": VPA X5 &
o} 397 & 127 (30.8%) 9] Fololr 7, 1E, BE, &4,
7PAz WY 745, aspartate aminotransferase (AST)
9} alanine aminotransferase (ALT) 4% 59 #z4&
Blovt A7) 803 B SUskRE ogi)

T BRAF &3] AF FUME Holx ER VPA, CBZ,
VGB °] itk VPA FoF & A5 Sy 2Ashs 7)49)
teixE 27 7ol AL it 4o F7lE o)
=7} F SEE AFsH AFe) S

APdERe] 2% F7tel 2t A8 7 4l 2|kt that)
ol = VPAS AR &9 Fol AAEm Yk vPA
& AEHRE glol= VPAZE 36l 71 A ARk pal-
mitate?} L7172 @ﬂi olAste] 71 AkE Auhite] AR
2 F7H7IH, o) Qled Wule] &3, AW £}
APl ghas 1 g @d/] 7&&1‘3 op7|ahet], o|&
£ AFete] A &o]
Frozs A% Z7F 9 njuke Aotk Leptine
H)Tk SRk o) A Eo g o] AAbeREe]
SA AFste] A&E JAsH AFS 2y &
A Sl oledt A9 ooy A9t A F A
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9] 24 HHY(negative feedback) 7]70] AAlsle] 3
leptin ©] A&ty Bluks) Ady B uE=w) Y g 34
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A4 p<0.052 AAAA} o,

WAL - HAAL - HAS
AAlel vl3] VPAZF 4 leptinX & wol= Aoz By
H1 Yok Verrotti 502 4089 zh 7+a ghajol A
VPA X & A3} VPA A8 19 ¥ A=3} 84 leptin| 2
FA510] VPA X8A] AF F71 leptin®] BAIE wglE=d),
A F7PF AN 1678 9) #rtellA] B4 leptin®] 53}
Srtar Bk 3 VPAE catecholamine s AF=235
o Aeg AEATIE, AakEReA ] B o% Wl A
£5 WA AF SV 2ddths JME AE L 9
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FE5I AU BEd S 9 220 s 52
E iz Qg A #%o] delow wEF o, VGB
Fol 3 AF F7PE AR 71 disiM e olHx g
3] AeiA AAE gtk B AFoaE VPA A& SlolofA
X8 A7 670 FRE A FAETE o] 9= HF F
7PF Qe RS dolollA]l AlF SDSE A& A2 674
24 FHE ou] A STl m, oot Ag Al 1
5 ofu] A FrRI oy F 79wl A &v] 9
Aol HolX| Jsith VPA Fojka} AlF SDSe] W3}
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Valproic Acid S0 £9 Fl& Hof

183tk Covanis $7& VPAS H&g o2 AFZE77}
7P Eada, A B4 §le a4 At e
Ak A ge VR bR gtk B 31kt Dine-
sen 58 VPA Tk gofo] 57%4 4 kg o139 AF
=712 2 4 vty Rusd, Isojarvi 578 VPA
nho. 22we] ofxp Zhgd 119eA A% AF F
717F glgled B3] 9d Feke] VPA FoR|zt F<k 57.5
kgollM 106.5 kg 7H] AlFe] $71€ oot 145 K alsal
=0, 3 AdeddF ¢ AEUS 4 32 A I
1 (serum insulin like growth factor— binding protein 1,
IGFBP—1) 8] Zhe} #AP7E Qlom, ole o |3t 9 ot
W das 298 4 Yokl Busigith Biton 57V
A7 A vk FlojollA 325 5 VPA @587 la
motrigine @529 &3¢} A Wl dish 0|5 W7
ZAE A)EEI9 =), VPA ©5 294 68 lamotri-
gine B5Q¥ 7 65elA AW 2 fih= HlssigiAt
VPA @529 Fo)A] lamotrigine ¥ 0¥ TEU v
S AF 371 BBT 5 YLk Basic
AsHo® VPA HEQY T4 gu) Qe AF 5718
2 4 glglon, 53] A4 o

[<}
& Al 54 I, S 1 Bl 7, 2wt Ho

J

= = e Ko}
7}e] 7bsAE FAs ol 3, ol AlF FTUHE o 4
o)== AAAR VGB, CBZ, gabapentin 532] ®3haH
2 7Fsshd Haes Ao] F5 o2 Aztdch

N
7 E g vhy VPA ©EQRo® X
RS e 28 A N7 71t T H AF
thgt SDSE Falo] A3
ZHAe] €9l 58 njw ®Asle] VPA @=L Fol AF
wsle}l A% Wslel] BAEE AAE dopr At F3lth
=] I:él:
it Stol= VPA @5 # 390l9lem A, A,
g 717k 7bA o) e 9 o] A, Ak FAY AF
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SDS, %ol 8% Sol thet A2 aelste] 9 71870
g FHY ZAE ANAAT AR ARAY) A A
1,

ADF AFE T8t 24zl gk SDSE Tolo] Bl
A8l 0k Paired t—test® o]€38lo] BAXEE & Fp
#to] 0.05 ®vtd uwf f-oJe Aox FASGIT)

L -

D) i gof 397X Bt AT SDSw A5 Al 671

o v Al FJ3t 2polE BEE Gk

3) 54 mwk FoA HE SDSE XE Al 1d FRE A
o GA R ofn] A FRGIAL 54 o FellME &
3 Z712 #EE = IStk 53], 14 viwk Telxde
A2 671 FRE Ak FAlo) b 2n] Al F7lskSiTh

4) 524 7+ glolol|A] AlF SDS+ A8 A% 674 &
FE] 2k FAlol njg) 2v] A Frlelsla, 34 A
Slololde F3t F7HE A = Qigich

5) HE 9k glolol|a AT SDSE A F AlF 2 5
Ak Falol ws] 2w Al FrEsI R, Al ) fole
ME g A 1d FRE g Al vl 2] QA F
7yt on, F 9 vl Al 2 #3 gole|A] A5 A%
247098 FHE on 3l F7HE Bk

6) Ak A A AZE SDSE B ol AF SDS
= 27 AZ R FHE g A6 8lE o] A F
7Ysiglom, Mgk FA] o A% SDSE HRl SlololMe
oJst 7+ B2 5 Utk

7) VPA i3kl wp2 HF SDSE X& A& 1871Y &
HE] 2] s ABAAE B

34 B

AF F7HE oW § e FAAARE VGB, CBZ,
gabapentin $°] €#A gloH AF F7tet VPAS Azst
Bzgo] AAHE Aol A7) HA9ke] HEE sk
o] vpgAl sy,

34 B9 : Valproic Acid &5 211 - 45 w3k
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