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Al 1)l VPA = geadlaal) ¢ suall (ia e ) (adal oIS (&) JalS 5 2adll Gie
Gie 5 Ayibadl) <l jadll ciahie 8 dplan) AV 65 Gl 25 pe slaal) sal AU
Gie dshic b Z-scOre a8 gl cdagill s ae G850l (11) dsaadl iy LS aadl)
G 3 asas G AL celanall 5 lie s Gl Jil VPA = caalladl s 324l
L)l diladl) <l jasll Z-score ad Laliaiy
) 4 VPA = Gsllad) g puall (m pe 52) BMD i daws s 3 (s &l s
%5.35 2adll Gic ddhic b %6 5 Akl o jadl) dihie 3 %4 elaiadl adll das s

RERR d.qlS:\A.L:.mL;A

slauall g VPA = (sallaall g pall uda ja (58 gannal dpalind) ABUSH il | 171 g2l

. g rall (o ic gana & adial)
) slaall A gana
p ad (1=50) VPA = (allaal) SD % husl
n=
(n=50) (Jaalt)
0.032 0.1+0.96 0.09 + 0.92 dyiladl) ) 38l BMD
(1.25-0.78) (1.13-0.72) (Paulg)
0.077 1.04 +0.77- 09+1.1- ol Adl) Z-score
(2-2.8-) (0.9-2.9-) dyiladl)
0.038 0.13+0.83 0.1+0.78 Adll g BMD
(1.09 - 0.59) (1-0.44) (Paulg)
0.042 1.02 + 0.31- 1+0.72- .
Al gle Z-score
(1.8-2.3-) (1.2 - 3.6-)
0.064 0.14 +0.93 0.14 + 0.88 &,8) s BMD
(1.25-0.7) (1.22 - 0.5) (Paul§)
0.1 0.98 + 0.31- 1+ 0.64-
4,4 S Z-score
(2.5 - 2-) (2-3.6-)
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& AN (mlaasl il saby 3l (p= 0.066) 4oy asa s Shas) dalaill Al iy
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slaa¥l s VPA - Gaaliaal) e sena 8 @lldgsan o Y1y 5 sSA (e JSI A L)
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(17) 88l 4 =lase 2 LS ((<0.001

A1s, p=0.07

o
0
kel
A
o
o
S
o

j
}

sy (M

BMD (g/cm?)
BMD (g/cm?)

-

0.0 T T 0.0 T T
lumbar spine femoral neck lumbar spine femoral neck
D 15 p< 0.001 B, 0= 0.2
1
1 S b
< 404 £ 1.0- g
& —1 5 o
[a) g ﬁ’
E 0.5 o 0.5+ (E
0.0 T T 0.0 T T
lumbar spine femoral neck lumbar spine femoral neck

(Cpadh o) LssY A Maf_gss,@w\ <l A8l dhia A& BMD cillawgia 4 l8a 17 JSall
(D B) stawalllg (C A) VPA o gana (b (Ll o) &Yy

{8 5 caal Jde e S a3 ) dgalaal \aé.usnuhusuum\wmz)djg\(@,
coiall g (bl a8 g5 Al all de sanal

80




slawal) 4 gana s (i Al £l udapa (S50 pana b dpalind) ABUSH (GlBAS) jLiE) 12 Jgaad)

Cmallaal) o pal) As gana Cpallaal) o pal) A gana slawal) 4 gana
e Al <) g palldlly (%) 2l
AR (%) 2
goanall | MBS | Ak ABUS | pganall | ARCS TS | poanal) | ABCS PR
el gar
19 | (26.3)5| (73.7)14 | 50 |(26)13| (74)37 | 50 | (10)5 | (90)45 | Akl < jadl
19 0 (100)19 | 50 | (10)5 | (90)45 | 50 | (4)2 | (96)48 3581 g
19 0 (100)19 | 50 | (12)6 | (88)44 | 50 | (4)2 | (96)48 &5l Jals
oulall 8 g
&y
16 | (31)5 | (69) 11 33 | (18)6 | (82)27 | 32 | (6)2 | (94)30 | 4kl e jadl
0 (100) 16 (15)5 | (85)28 6)2 | (94) 30 3548 g
0 (100) 16 (15)5 | (85)28 6)2 | (94) 30 &5l Jals
2953
3 0 (100) 3 17 | @17 | (59)10 | 18 | (17)3 | (83) 15 | Al i jadl)
0 (100) 3 0 (100) 17 0 | (100)18 B g
0 (100) 3 6)1 | (94)16 0 | (100)18 &5l Jals

Y1y oSAll (G dpalaall 4GS (alias) LY duilly ddlias) ) s 4l Qe 2y Al
(18) J8il) g sy eS¢l (3halia (e (5l 3 g dpe @l Cle sandl &
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Rl i diladl) <) jadl
D p=0.15 A 0.09
= (0. p= 0.
100% 100% L —
15
goo | |100 o a0 | | 41 18
60% 60% 82
40% 40% 59
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males females males females
E B p= 0.53
100% 100% I
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o) i) e 88l ihaia b Gy 5 gSH (o Apalind) ABUSH (alBA) HLim) A5 jBa 18 JSi)
(Es B) LTG 4o.3a2a3 (D3 A) VPA 253 b iy (sl le) S8 Giog (0ol
(Fs C) slaall 4= garag

4 i) claglial) gilis 3-7

D (malisd 1-3-7

O e Ol gl oame WS e %9855 slaal) (e %92 o LY S
%72.55 sl e %64 ) deai dai G5 ((delgs 202 25-OHD) D ol
Lugie iy Cus (Jo/s 102 25-OHD) D el Taadi 1358 Jilad m el (g
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Qe «Jof/gs 5.46  8.27 g wall (a0 e sana & 25-OHD - Lbadll 3S) 5l
D ol jse i cliags (13 Jsaall) slaal) de sana 8 Jo/as 6.12 + 9.97
Dl Ay s il e %1005 %98 ) LTGs VPA dslladl e gena
25-OHD) dizub D omelid 3805 oS5 aly sl e %685 %74 A aail
A gyl de sanall e Lkl any Aul ol 8 S Ll e G (Jefi 30<
(19 Jsan)
(N= 69) S ¢ pall pia o (Fio gane o D Omelid by sival & lae ¢l jal 3l
&l X (= 0.114) i sanall G Aibean) AV (63 G 35a 5 pde i celanally
VPA fe saxe o2 25-OHD @ 45 )lae ol ddbias) 4l¥a @y 518 la (S5
sl LTG Sl slaall g

Al Al 01 3Y Ay i) allaal) ciluld 13 Jgandl

“" )aAS‘ < a&w Q\).M" |
P slaal) 4 gana € =
= Ooalladl) = Qo) ) Jals SD + sl
p3 p2 pl (n=50)
(h=19) LTG | (n=50) VPA (n=69) (G
6.12 £ 9.97 4.1+ 8.67 59+8.11 546 +8.27 25-OHD
0.396 | 0.127 | 0.114
(28.59 - 3) (17 - 3) (29.3 - 3) (29.35 - 3) (/i)
23.13+55.09 | 36.1+64.5 31.6 £56.7 | 32.88 £58.85 PTH
0.204 | 0.773 0.49
(130 - 14.38) | (189.5 - 28.6) | (148.9- 10.9) | (189.5-10.9) VAR
0.34 £9.22 0.25+9 0.44 + 8.95 0.39 + 8.96 aal) o gaudlsl)
0.012 | 0.001 | 0.001> )
(10.12-8.46) | (9.64—-8.56) | (9.7—7.7) | (9.74-7.76) | (J/ik) o salily
0.45+3.63 0.48 £ 3.71 0.53 +3.65 0.52 + 3.66 L.
0.554 | 0.892 | 0.742 (Jy/ile)  sheadl
(4.8 - 2.5) (4.5 -2.5) (5.8 - 2.5) (5.8 - 2.5)
41.23 £ 164 .1 87.8+£195 68.4+163.8 | 7491+ 1724 A 518 Liliudl)
0.115 | 0.978 | 0.442
(313-91) | (476.6-85.3) | (515.6-82.9) | (515.6 - 82.9) (Ufs25)

elaial) de sane ga (oanpall JalS e sane 4 jlie il pl
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VPA 4c gana S g (Jof@s 7.71 £ 12.695 <6 £ 105 <7 £ 11.54) <A
& ol (g Slaa) G 35a ae i i) e elaa¥) A ganas LTG Ao ganasy
(p=0.042) elaaYl de sanas (p= 0.011) VPA 4e sene (30 IS

25-OHD) D (el <l 3 sma (S Al pall 038 & Ol HLiall LY aoea O LY (1S
Aadl Jpasl axiny ailiblan (saay Geuld haai go il gmi by (Jo/ps 202
CilS ) el As G () 3LY) ae calad) (e dail s cilalins ) 380l el
e L3l de gane 3 %82 L Gilay Cua dulall 3 GUY) ces s daii ye
by gl Aanaily Tilan) 43 diay B8 ani o) LS g jZall o ye de gene 3 %95.7
o (p= 0.08) slaa¥ e sana b ol g lnaall jue 5 cilinaall CUY) G D (el
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(21) JSal) 4ty Al 5V ((dad
b e ae Y il gial Al 2N 5 Y1 e ganall (e Glas) (556 dla o) Al
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A5 aally Wilean) 43 Simy (3 )ly g o (Lae 342 Gpie sandll) JiS1 Aol Coaill 0l
8 Lbatil galy (p= 0.049) (1 e senall) uaill Lon 5 JAY) aza jall G gana g
o Cun (e (lias) Loy Siay (358 430 Jaali a1 G Cile gamall oy LYY e 45 ladl)
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Celih o A3 iy U clgl (ol (1m pa (saa g puadll Andl 508 (o Juadll il 1 )l
Gpalid ol Lo gie LS Al gen 48 5 A Jeadll iins g el (on e g seaal D
Jil (5.28 + 7.69) clidll Jad d agadl D (malid 5 e Casd () m yall g2 D
A2 13 S A Cbaesiall G G O V) (5,67 + 8.89) cauall Jumd b e

.(p= 0.36) Lila

& pdal) ciluglBal) 48, 2-3-7
4 sl ol gl ulandll 5 ¢ il PTH A1 e U< Alladd)l 380 51 45 jlia sal
& R Ol e sene o gl sl gomall pme o Wlas) Lo Bey (3058
& pall e ol aial e slVU zasad) oSl 315 CilS g B celanal)
(13) Isaal G S (lilaan) 4 Sy 3l g elanaVL &5 lia
8.6> Ca J flas 3815 lhns) pdl S ol Vs A (14) Jsaad) slas
PTH) (5 iy o) b jé 3 o(JYgde 2.7> P) pall lind i dansi s (/e
e ganas JSS & pall i e de ganay slanall de sene gl @l (Jofal e S 65<
o=l Glo Aalull G L B las) (8 asay pall LTG 4o sane 5 VPA
(p=0.003) slaal pe & )lia VPA e sana & 1l ST S 5315 pall o gl
Al ) il gana (sl A g yall A yal) cVLA) JLES) Gud 14 Jsaad)

sl de gara | LTGAssana | VPAdssana | (s seds gana Yo A dal) LAY
(n=50) (n=19) (n=50) (n=69) g »all

2 5 22 17.4 .
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5l iy ) L i
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2 e hildie) PTH ad 28 e (pS liall ool 3531 culdy jall Jaal Alls 350 J3s ol
slaal) ol L clljhaal dgm are (5 LS capll Jall £ 3Y1 Al
A 3 s Al L GGT Al i CilS G (i yall 5

Al ol o 8l o osteomalacia aball ol s A3 Jaali AF W Y 5 LaY) jaas
ol 58 55 (mliaily Jiiall g alaall Gl g ad) el Gyl e Talaie) @y
10 e (55 il 50 T asa s A UMl £ L G (e iYL raadl)

L g gl cililinall A3il) Bl ) cilidle 4-7

BMD af e BMI 0 dalay) Ll )l e 35a 5 Alan ) dalaill il <yl
bl (0 JalS s dadll ie g il <ol jaall) COU LWl (3hlie & Z-SCOTE S
dihie o A @l & pail g VPA o gealiaal) ¢ geall i e slaal) e sena
Ll V) el i (15) Jsaall i LT G = Oandlaall (om sl e gana 8 &l )5l JalS
Al _all Gl gana (e S 3 43S dn g el 45 o) Aileaall 5 e L) allaall (s () smi
sl JalSy aadll e JBlaie A Adelael) A80S) Cluld ae duuSe 483y PTH L)
o Lol Baue @8y (VPA 4o sane 6 333 3ie Al iy slaal) de sana b
(22 JSill) e seaall Gila B D alid
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5 3a2a g slaual) e gana (o S A pdall allaal) AES (¢ goa s BLS Y Jalra o 15 Jgaad)

grall pa
slaa) ds gana
Z-s_lf::re B_II_\fl_|D Z-ch'\cl)re BIL\;I\ID Z-chSore Bll\/ISD ALP p Corga:ted PTH Vit:i\Dmin BMI Ll
"0544 | "0.491 $0.422 $0.392 | %0356 | %0.399 "0.1 "0.16 "0.324 "0.083- | "0.11- BMI
"0.22 "0.254 | "0.136 "0.187 | "0.091- | "0.043- | "0.123 | "0.13- "0.048- | %0441- Vitamin D
$0.282- | %0.303- | "0.261- | %0287- | "0.041- | "0.067- | "0.048 | "0.13- " 0.263 PTH
$0.299 | "0.201 "0.215 "0.132 | "0.159 | "0.123 | "0.201 "0.26 CorrCe;:ted
"0.083 | "0.115 "0.107 "0.111 | "0.003 | "0.043- | "0.051 P
"0.159 | "0.144 | "0.188 "0.212 | "0.082- | "0.062- ALP
VPA 2 gsalladl) g pall (a0 4o 3ara
Z-Sﬁ_c')re B1l_\:I_|D Z-ch’\(IJre B'L\:I\ID Z-chSore BIiVISD ALP p Corzf;:ted PTH Vit%min BMI )
$0.456 | ®0404 | %0359 | %0307 | ®0.311 | %0.308 | "0.048 | "0.115- "0.184 "0.05- | "0.044- BMI
"0.13- | "0.005- | "0.122- | "0.016 | "0.181- | "0.066- | "0.085 | "0.027- $0.321 $0.41- Vitamin D
"0.159- | "0.238- | "0.196- | "0.282- | "0.037- | "0.121- | "0.014 | "0.08- $0.398- PTH
"0.087 | "0159 | "0.096- | "0.001 | "0.023 | "0.098 | "0.005 | "0.084 CorrCe;:ted
"0.158 | "0.162 " 0.267 "0.265 | "0.163 | "0.167 | "0.059 P
"0.223- | "0.164- | "0.152- | "0.071- | "0.228- | "0.234- ALP
LTG = salaall g pall gua pa 4 gara
Z-sTcl_(l)re B1,'\1|-|D Z-ch’\chre B'l\fl\jD Z-chsore BlVISD ALP p Corg;:ted PTH Vit%min BMI )
$0.585 05 "0.282 | "0.39 | "0.386 | "0.378 | "0.009 | 0475 | "0.134- " 0.33 "0.15 BMI
"0.197 | "0.142 "0.284 | "0.313 | "0.001> | "0.007- | "0.178- | ®0.487 "0.266 " 0.17- Vitamin D
"0.1- | "0.068- | "0.094- | "0.017- | "0.164- | "0.145- | %0592 | "0.073- | "0.105- PTH
"0.332- | "0.371- | "0.175- | "0.348 | "0.339- | "0.37- | "0.001 | "0.248 Corg’:ted
"0.052- | "0.007- | "0.149 "0.108 | "0.237- | "0.234- | "0.308 P
"0.183- | "0.181- | "0.164- | "0.101- | "0.181- | "0.192- ALP

0.001 >p <0.05>p*:0.05<p

Adamall ZUSY = BMD LS ¢33l 3ial Zpiaeal)l AUSH = BMD FN iy ldl Sblewdl) = ALP ol laidy)
Corrected Ca «aueall A Cusia = BMI ¢l )5l JalS diaaal) B0SH =BMD TH Ayidasl) <l jaall
Z-score = Z-score FN ¢ il (e el = PTH ¢ siudll = P e il zrawadll o sl =
&5l JalS Z-score = Z-score TH kil il 3l Z-score = Z-score LS «3aidll Gie
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Jsanl) Gan LS e lalll f Ay piall il e (515 VPA Jsk 520 G Lilas) L
.(16)

el s gana (B Aeladll g Ay pial) cliUEal) pa VPA Jgbi 3ae s ) cilBdle 16 Jgaal)

VPA = Cpallaall

p ad (r) Qo LY Jalaa ot A g gtal) il pial)
0.457 0.1- 25-OHD
0.09 0.242 PTH

0.2 0.184 gl p gadlSl)
0.177 0.194- 25l
0.524 0.092- 4 5181) jliliadl)
0.951 0.009- 4yikadl) o) il BMD
0.72 0.052- dyilal) <) 48Y Z-score
0.995 0.001 1a8) 3 BMD
0.986 0.003 Adl ge Z-score
0.59 0.078 51 Jals BMD
0.62 0.072 d 4 Jals Z-score
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Jal Tl LS5 LS Gy 6l D el o o 035 VPA e seme & CLYI 5 sSA)
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(D50 JalS 5 caadl) gie g eyiladll ol jall) O ulal 3halie

D (el iy ghana il 4-5-7

LaS ¢ uladl) (3halia (pe Col (8 Apadand) AEUSH il e Tl ) 483e 40 D (ppelid) (S
) sy Uad Guadl) 43y (el 5l Al Al (15) Jsaall 8 peals 58
i) e gane EMN ) Geedll AaSY Lagl) g jai 32 s VPA 2 Gaallad)
@8y 10 ge U8 e 3a Ao gana (1) 1(g ) (om e JalS L LilE ) A5y )
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Abstract -12

Epilepsy is one of the most common chronic brain disorders that
demands long term drug management. A myriad of studies has linked
hepatic enzyme inducing antiepileptic drugs (EI-AEDs) to metabolic
bone diseases. Nevertheless, the studies that investigated the effect(s)
of non-enzyme inducing antiepileptic drugs (NEI-AEDs) on bone health
were controversial.

This study aimed at examining the postulated adverse effects of NEI-
AEDs (valproate VPA and lamotrigine LTG) on bone and assessing
their prevalence in Syrian epileptic patients.

We conducted a cross-sectional study in a cohort (n= 69) of young adult
ambulatory epileptics on chronic (21 year) VPA (n= 50) or LTG (n= 19)
monotherapy, in comparison with 50 age- and sex-matched healthy
subjects. All participants underwent measurements of bone mineral
density (BMD) and relevant biochemical indices.

Average age of patients was 26.37 + 7.66 (xSD) years and females
constituted 71%. BMD values (g/cm?) at lumbar spine, femoral neck,
and total hip as well as albumin-corrected calcium concentrations were
lower in epileptics compared to healthy subjects, whereas the lower
mean Z-scores in epileptics vs. controls were not statistically significant.
Mean BMDs at lumbar spine and femoral neck were lower in VPA
group compared to controls, while no significant differences were found
between LTG and control groups. Vitamin D deficiency was prevalent in
up to 98.5% of epileptics and 92% of control subjects. Only 12% of
epileptics were taking calcium and/or vitamin D supplements in
dosages lower than the recommended ones, and the diets of about
one-third of epileptics did not meet the daily requirements of calcium.
No one of participants has had a BMD measurement before this study.
Our study provides evidence of adverse effects of VPA on bone, while
does not support any of these effects of LTG. The results prove
epidemic prevalence of vitamin D deficiency in epileptics as well as
healthy subjects. These results call for implementation of preventive
and therapeutic measures in epileptics on NEI-AEDs as a high-risk
population and correcting vitamin D deficiency in the Syrian general
population.

Running title: Effect of some anti-epileptic drugs on bone health.

Keywords: Valproate, Lamotrigine, Epilepsy, Bone mineral density,
Vitamin D.
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