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CH" 1&24™ - 3+#&%™ 3+280&%23#)" 4" 1,42(2,--" #-4" Y4" 012)'142'4" 10#)2520'4"
1+#8$#3,80424(#-(AD52-2(2,-" O(#/)2" 1#&" " \CHIRK A" O3+3" " 'OM" #-(2012)'1(210'4

3,&&'3('$'-("3+,2424("1&'43&2(d=#-""(" *(B;"? @ A@I"'4"&040)(#(4"/0-05210'4" #-4"TT"J"

(A" HAB0YH&24H(2-W;"
Y& +0$241+0&'3(,$2" #/)#(2,-" 3+2808%23#)" .10-" +0$241+K&" 3080/&H);" #:'3" 0" 4#-4"
3,-A'&H(2,-". 4" *HOM '%&24"3'-(&HOMW;
¥&'-")042,-'3(,$2"t #H#(2,-".10-")042,-"#-#(,$210'$'-(".052-2'w "("),/'3(,.$2"t  &O4'3(2,-"
HO-"),/"'30&0/&Bw
C,&410"3)#"-H'A("1#4"1,442/)"tS,-" (&, 1"VH&Y%',"$#)"2.-(2520™ 0"(,03+#-(".'4" ('&&2(,2&'4"(&, 1"
L-420)Aw;" =" #. 1(&H#" 0-" # 118,3+" 1#))2#(2:" 1#&" 3#)),4,(,$2" .052-2" 1#&" 0-" 4'3(2,-"

1#&(2')™,0"(,(#)".0"3,&14"3#)) OM;"&')2#-(") 4" OM"+0$241+K & 4"3080/&#0MS

?8B Z0(&'4",1(2,-4"
28BBA|(2$0)#(2,-"#YoH)'
CH" 4(2$0)#(2,-" #Y%6H)" 1#&" 0-" 3,0&#-(" 0)'3(&210" '4(" 0-" 1,442/2)2(0" $,2-4" .OYI&H-(" #-4"

3&(H2-4"3H4" HO12) 142'4" 1+#&$H#3,&O424(#-('48"€))"3,-424(""-" 0-" 4(2$0)#(2,-" .0"-'&5" :#960"

N6*0:Y &N (I8 & H%& 2%8&2(4, (*1,8_&6-.7%*$.,88&2%&9I&(0%SE. &1 &
9.4%-4%&SS&ING Z3& RB



1#8&" 0-" $238,0)'3(&,." 2$1)#-(O™ (" #)2$'-(O™ 1#&" 0-" -'0&,4(2$0)#('0& D430 (#-08" C"
$O3#-24$" HH#3(2,-""4(" 2-3,--0" $#24" ) 4" &OA0)(#(4" 4,-(" 1,42(254" 1,0&" )#" $,2(20" 4" 1#(2'- (4"

(8#2(ANA4'((2"+1%09?@ @pw

?8B8?790%2%$"30(,%K-'

0(2)240™ '-" 10.2#(&2"" #-4" V4" 3#4" HO12)'142'4" 1+#&$H#3,&0424(#-(4" '(* &'102'&(" 0-"
+412(H)24#(2,-8",-"1,42(2,-'$'- (" #-4")H" H(&H(0%2" (+O&H#1'0(210"4"42(0"#0"$,$'- (", V") 4"

3&24'4"012)'1(210'4"-"4,-("14@85524#3$$'-("$#5(&240'4",0"),&410™)'4"55'(4"2-.O42&#/)'4" .'4"

H$H#(823"$2(,3+,-.&2#)'8"e))" M*.") 4" #32.' 4" Yo&H#A"-"1&,.0244-(3O[HB, -S*$ " Z8"N"

&-2'&N &P 2-(" 1,2 M " 30(,%'-KA™ 1,0&" #/,0(2&" J" " 4*-(+K4™ " 3,&14" 30(,-210'4"
tH30(#3OH(;" 9.8 M*O(*&H(" (" #30(,-W8" C" 3'&'H#0" -H#" 1#4" #" 3#1#32(0" SO #/,)210™
HO(2)24'&" . 2&'3('$'-(")'4" #32.'4" %&HA" 1,08" 44" 1&, .CB(RIO(210'8" N'1"- #-(;")'4" 3,&14"
30(,-210'4" (&' &AH#-(" )" a#&&2K&" \OSHBOL1+#)210™ talew" 1'0:'-(" N(&" 0(2)2404" 1#&" )"
3&H0" 3,$$" 4,083™ .HO-'&%2" ),&410™ J#" [0#-(2(0" ."" %)03,4"™ -H'4(" 1#4" 405524#-('8" CH#"
30(,%'-K4™4(" /4'&:0™0-" 0" 'OM" P, 084" #1&)40(2)24#(2,-" ‘4" &OA'&:'4" " %)*3,%K-""(")#"
1+#4™ "-0,%)03,%0-K4'8" C" &U)" ' M#3(" .'4" 3,814" 30(,-210'4" #-4" 4" 2$2-0(2,-" '4" 3&24'4"
HO12)'142™ '4(" -3,8™ $#)" 3,--08" E-" '4" +*1 (+KA4'4" #:#-30'4" 4&#2(" 10™ )'4" 3824'4"
HO12)'142'4" 4'&#2'-("-(&'(-0'4"#&"#"5,&("".241,-2/2)2(0".")HO-'&%2"'5,08-2" 1#&") "%)03,4'8"

C#" )2/0&#(2,-" .HO-'&%2™ 1#&" )'4" 3,&14" 30(,-210'4" '4(" 0-" 1&,3'4404" ['#03,01" 1)04" )'-(;"

N6*0:Y &N (I8 & H%& 2%8&2(4, (*1,8_&6-.7%*$.,88&2%&9I&(0%SE. & &
9.4%-4%&SS&ING Z3& RB



#1,0(244#-("J"0-"#&&N(".'4"3&24'4" 1#&"$#-10" HO-'&%2" . 241,-2/)" J" ($148" 7" 1)04"#0"-2:'#0"
308&0/&H#);"2Y&H2("0-"&0.03(2,-".0"4(&'44" M* #(25"102"1,0&&#2("M'&3'&"0-"-'08&,1&,('3(2,-8"
C'4"&2410'4" $#P'0&A" " 3((" $O(+,." 4,-(" J#" .0-0(&2(2,-" (" )H#32.,30(,4™ 1,(-(2'))'$'-("

$.&())8"

?28p 6#&(230)#&2(04".")#"1&24"™-"3+#&%".'4"5'$$'4™"-3"2-('4

5SS -3'2-(" BH&" 2)4" 4,-(;" 1,08" [#03,01" .H'-(&" 'OM;" (O&H(, Y%K "E8' #)1& #(" ."

4,.208" '4(" )" 1)04" $#)5,8$#(25" ‘4" #-(2012)'1(210'4" #:'3" 0-" '55'(" .,4™ '(" 0-" 1#44H%"
(t-A1)H3-(H2&™ O) @, "#-."o#:8H4 " 2 @A?Z" GIH+1*09? @A?Z" g), #&3SHD'VI? @ABVC
$H)5,8$H#(2,-4")'4"1)04"4,0:"- (" /4' & O'4"4 (") 4"3H&. 2, $* LH#(+2'4;") A"A1 MB52 #;") 4"5'- (‘4"

VHI2H)'A" 0" LI (2-'4;") 4"+*1, A1#.28;") 4" 384-2,4(0-,4'4;" (38"1)"2-.02("3+'S") 4"< Q0"
$K&'4"(&H#2(0'4"0-"8:2410"."$#)5,&$#(2,-4"10#(&"J"32-1"5,24"4010&2'0&"")#"1, 10)#(2,-"%0-08&H)'8
)" A O%t)'$-(" &'41,-4#)" " (&0/)'4" -0&, <B,$1,&($-(HOM" #:'3" 0-" .2$2-0(2,-"
H-:28,-"A@"1,2-(4".0"10,(2"-("2-())'3(0")"%),/#)".KA"YHX %" HOV'H4B&'3, $$#-.O" H#:, 2&"
0-"$,*-"."3,-(&#3'1(2,-"5523#3"4,04" (&#2('$-("#-(2012)'1(210"1,0&")'4"5'$$'4™-"X %"

"1&,3&0'&8"

C™ (&#2('$'-("102"4,0)K:")"$,2-4" H2-1020(0." 4),-")""N'-(&" " 90508&-3" 40&") 4" Z%'- (4"

FO&H(,%K-'4"INOZFW"'4(" 1,0&" )" $,$'-(")#$,(&2%2-'8" C'4" #0(&'4" $,)030)'4" 1,0:#-(" N(&"

N6*0:Y &N (I8 & H%& 2%8&2(4, (*1,8_&6-.7%*$.,88&2%&9I&(0%SE. & &
9.4%-4%&SS&ING Z3& RB



'(".",2&"0-""&0408&%'-3".'4"3&24'4"-0242/)'4"1,0&") "SW(04" 1#&") "&240Q". ") #"$K &

$H24"0%H)'$'-("1#&"'4"1+0-, $K-'4" H+*1, M2"(2440)#2&"1,(-(2'))'$'-(") O (#) BAAHO& B

O):0" #-4")4" 1#+4"-" 0:), 118 -("-, (#$$-("#0"-  2:#0".0"3,-(2-'-("Z5&23#2-8"C#"5,&("

J4'&: O™ #-4"3'4" 1#* 4" IN#$'&,-"' ("#)8;"?@A?W8"

b2%08Y"F#0OM".""'503,-.2(0"-"?@AM"t4,0&3"y"6,10)#(2,-"a0&'#0"9'5'&'-3"?@AM;"9,&)."6,10)#(2,-"T#(#H"]+" (w

N6*0:Y &N (I8 & H%& 2%8&2(4, (*1,8_&6-.7%*$.,88&2%&9I&(0%SE. &+ &&
9.4%-4%&SS&ING Z3& RB



N,-3'&-#-(" )JH#)H2('$'-(;" 2)" *" #" (&KO" 1" 1#44#%"™" #-4" )" W2(" '(2)" -H*" #" 1#4" '0" ."

HA(" .,-3" 1#4" 5.8$)'$-(" .03,-4'2)0" HH)H2(&" 4,04" 3" (&H#2('$-(8" CHO(&'4"

#-(2012)'1(210'4"4,- ("8 (&,0: 04" #-4") "2 ("$H('&-")"J".'4"3,-3'-(&H(2,- 4" #&2H#]) 48"CH".03242,-"

080'4" H#)WH2('$-("."42M"$,24" 1" (&,24"$,248

6-#-("),- %('$14;"#" 4011)0$-(#(2,-" 10&23,-3'1(2,--))" =" #32." 5,)210" .'4" 5'$$'4"
'3'2-('4"4,0558#-(".HO12)'142" O (#2(BERU2'0&4"O (WS 4;"? @AAZ">'-(2-DH*09? @A@Z"
GH='&" +1*09? @A@2"L'HM0I?@ @iy ("&#11,&(0"#030-"55'("/0-05210™ "3'(("#11&,3+"

40&")#".2$2-0(2,'4"$#)5,&$#(2,-4;"10"))"10™4,2("4#"1,4,),%2™"t@;B",0" p" $%FME2;""))""

1,10)#(2,-"%0-0&#)"t@8B"$%Pw;",0" #-4")#"1&0:"-(2,-".HO-"&030&& -3 5#$2) 2#) " . H#-,$#)2'4"

"5'&$'(0&™.0"(0/""-'0&#)"tp"$%PW8"

7?86 e€12)'142"1+#8&$#3,&0424#-('

{C2%0' b&H#-cH24™ N,-(&" )Hi12)'142;" bO.O&H(2,-" b&#-c#24™ ™ Q0&!),%2""
\HO(" ZO(,&2(0" " [#-(OW" )H#" .052-2" 3, $$" M" 1'&424(#-3" " 3824'4;" " -#(0&" 012)'1(210™
3&(#2-""405524#$$'-("5&OI0'-('4",0"2-#)2 #-('4"3+'S"0-" 1#(2'-("3,$1) 2#-(;" 402:#-(".'1024"

#O"$, 2-4" 'OM" #-4" 0-" (&#2('$'-(" #-(2012)'1(210™ 3,8&'3('$'-(" 1&'43&2(8" C" 1&,1,&(2,-" "

+092@ABW

N6*0:Y &N (I8 & H%& 2%8&2(4, (*1,8_&6-.7%*$.,88&2%&9I&(0%SE. &, &
9.4%-4%&SS&ING Z3& RB



N'((".052-2(2,-"4011,4™10")'4"3#04'4"."14'0., «0O424(#-3",-("O(0"0)2%2-0'4"y"

2 24#%-,4(23"8&,-0".HO12)'142";"

21,4,),%2"2-4055244-(';"
22-(&#3(2,-4"$0.23#$'-(104'4" H,& & 1+#&$#3,32-0(210". O5#:, &#/)'4;
A4, 324#(2,-4" HH#-(H%,-24( 4;

22- 4 &:#-3"(+O&H#1'0(210";""

<HO(&'4"1#(+,),%2'4"#44,320'4" ,0"$#H0:#24"'+*%2K-"".":2'8"

&'3,$%# -.0"."-"1,4'&")" . 2#%-,4(23"." 1+#&$#3,&0424(#-3"|OH#1&K4A")HO(2)24#(2,-"1&O#)#/)™
- $,-,(FO&#12™ 4010'-(2Y))" H#0" $,2-4" 'OM" #-(2012)'1(210'4" $#P'0&4" " 1&,52)4"
1+#8&$#3,),%210'4".2550&'-(4;"' (" H#0"$,2-4"0-"#44,32#(2,-"."" '"OM"#-(2012)'1(210'4-("- .#

0-".0&0"405524#-("1,0&"1'&$'((&" H'-"#11&032'&")H'5523#32(08

N6*0:Y &N (I8 & H%& 2%8&2(4, (*1,8_&6-.7%*$.,88&2%&9I&(0%SE. & &
9.4%-4%&SS&ING Z3& RB



T b,304"408&")'4"18&.,/)O$#(210'4" "1824™"3+#8%" (+O&#1'0(210™2-+0&"-(‘4"#OM" 1 #*4"
0118 "
T8A 6'&3'1(2,-4"4,32:30)(0&.))'4"
TH-A")4" 14" O:), 11'$-(")HO12) 142" 4(" 0-"" $#)#.2" 1'0"'("$#)" 3,--0'8" CHO-" .'4"
1&2-321#)'4"1&,))O$#(210'4")20'4" I")#" 1'&3'1(2,-". "3 (("1#(+,),%2"&O42." #-4"4,-"3HEHI(K&"
AQ2U%SHAH-(" (" #E-#-(" J" YH24)S-(" 4" 1'&4,--4" 2:#-(" #'3" )HO122'8" N'(("
A(2%S$H(24#(2,-"1,044" " - $/&'04'4" 1'&4,-'4" J" " 1#4" 4" 4,2%-'&" 3,&&'3('$-(8" T#-4" "
- BI&OM" 3#4;" 3 (" 1#(+,), %2 4(" . 2#1,) 240" (" J#" 1, 10)#(2,-" %0-0&H)" &'P'(("")'4" 1#(2'-(4"

tO#(42$/#SH5** *09 2@ABWE-" O(0." '-" [02-O™ t],=" ?@@UW' &'30'2))2" )'4" .2550&'-('4

M"3'4" .2550&'-('4" #11"))#(2,-4;" ,-" &'$t&I0™ )" 3HE&H#3(K&™ 401'&4(2(2'0M™ ' (" . 2:2-#(,2&™ " }#"

C'4" 1'84,--'4" 4,055&#-(" " 3'((" 4Q2%$H(24#(2,-" -(" $,2-4" H'$1),24;" 4™ .042-4K&("

4,32#)'$'-("("-("0-"4(#(0("4,32,03,-,$210"2-50&2'0&"J")#"1, L0}#@O-0&H)'8"7'4"-5#-(4"

'4("2-5082'0&"J"3")02".")#"1, 10)#(2,-"%OLDRFBDH*09? @ @Mz 724992 @ @BOW

N'(("4(2%$H(24#(2,-" 4("#33'-(0QHE" '4"[)'4408'4"3,81,&8')) 4" ("323#(823'4"1&,:,100'4" 1#&"
)'4"3+0('4"),&4" '4" 382448 " F-" |4 &:" - (H#SS-(" '4" [&r)08& 4" 251, &(#-(4"'(" O-" (HOM" "

$,&(#)2(0"3+'S")'4" 40P' (4" 012)'1(210'4" 102" 4(" #OVGE(AM" #-." T&O'N#/#-#3;" 2@ @PY

N6*0:Y &N (I8 & H%& 2%8&2(4, (*1,8_&6-.7%*$.,88&2%&9I&(0%SE. & &
9.4%-4%&SS&ING Z3& RB



AHHY2(")J" " SH&IOHU3T)'S'-(" 2.'-(252#1) 4" 3,-5 - #-(" )™ 1#(2'-(" 012)"1(210™ (" 4,0:-("

3,-42.0&0'4"3,$$"0-"3&2(K&" .H2-30&#/BPAD%,0*!*097 @ @ow

6)042'0&84" O(0. tNH#&('&H1 09 2 @A?Z" d'- HJ#*),&+1*09 2@ @ uz" QP#$-4+D9 2@ ABN

&H#1,&(0"10™ #-4"3 4" 1#*4;"0-"1&#(210™3,0&H#-("'3,-424(#2("J"3,-40) (' &") 4" (&#.21&#(232'-4",0"

(U4 D)4 1,08 (8H2('&" W 1H#(+,),%2'8" e-"[02-0';" 3 &#2-BL.'4" (" 1,0&" 3,0(0$"

HO%,&96'&" 0-" 3#-'(,-" (" " 5H2&™ 2-+#)'&" )" 4#-%" J" HO12)'1(210™ 1'- #-(" 4#" 3824'8" CH#" (&2/0"

HO-" .O3KA4"#:#-(" H*" 1)#3'&")" .O50-(")")"-.'$21],=:" 2@ @BIN'4" (8&#.2(2,-4" O4,(0&210'4"
&'-5,&3'-(")"$H#-10"."'3,-52#-3" #-4") 4" (+O&H#1'0(210'4"3,--(2,  --))'4"t$0.234$'-(4:"

3+2&0&%2';" (38w"3™02"-H#2."1#4"J"0-""1&24""-"3+#&%™, 1(2$#)'8"

T8? Z-(2012)'1(210'4".241,-2/)'4" #-4")'4"1#*4™-".0:"),11'$"-( "

HO(2)24#(2,-" (" )0&" &#11,&(" /0-0523'+&2410'8" 1)4" 5,-(" 1#&(2" ." )&" FAQIHS'-(4"
'44'-(2)4"CGew"3RD-"Ahmi#& ) HIGJ8H'4("#0".0/0(".'4"#--0'4"2@ @ @"10") "1 +0- /#&/2(#)"
#'0(0"1,42(2,--0" (&H#2('$-("." 1&'S2K&™)2%-""1,0&" " 1&24™-" 3+#8%"" " )HO12)' 142" #-4") 4"
14" 07),118-("  1]3,((" .+1*09?7@ @AMH'A(")#"$,)030)")#"1)04" 18'4382(" #-4")"$,-."
1,0&8" )" (&H#2('$-(" " JHO12)'142";" #:'3" 0-" 1)04" %&H#-." 1&,1,&(2,-" #-4" )4" 1#*4" '-"
O),11'$-("-"&#24,-" " 4,-"5  #2/)"3,r(8"N"3&2(K&" 03,-,$210"#"0(0"180.,$2-#-(" #-4"
4,-"1,42(2,-'$-(" " (EH2('$-(" " 1&'$2K&™)2%-"1,0&" )HO12)'142" 3 $1#&O" #OM" 3&2(K&'4"

H'5523#32(0"("."(,)0&#-3'8

N6*0:Y &N (I8 & H%& 2%8&2(4, (*1,8_&6-.7%*$.,88&2%&9I&(0%SE. &I &
9.4%-4%&SS&ING Z3& RB



N'1'- #-(;"1)042'084"0(0.'4"-"Z4216#)+ *OIAhhU"-"Z5&210"th' D424 *09AhhAZ "6 )#3'-32#"
AIXOGARTW("3,$1#&0"&'41'3(2:'$'-(")H'55234#32(0" (" )#" (,) O&B A4 O- [#&I2(#)2.) 141!
1+O-*(,g-""(".0"1+0- /#&/2(#)'2.) 14 13#&/H$HS 0 12-'8"C'4"&O40) (H(4" -("&#11,&(O"IOH2)"-H*"#:#2("
1#4" " 25508 -3" 4(#(24(210'$'-("42%-2523#(2:""-(&"3'4"#-(2012)'1(210'4"$#P'084"3,-3'&-#-("
)H'5523#32(0™ (")#"(,)O&#-3'8"

C"1+0- /#&2(#)"#,-3 "O(O" 3)#440" 1#&")HIG]" HAB(JHA" $O.234$'-(4"'44'-(2)4 ;"3'32"
2$1)210#-("1,08")'4" 144" #. 1(#-("3'((")24(;"0-"#118&,:242,--'$'-("3,-(2-0 "1&,.02(;"."
10#)2(0"YoH&H-(2" ("4,04"0-"'5, 83" %#) O-210"#11&,1&20";".r$'- ("#33,$1#%-O". 022 (Z"

HO(2)24#(2,-8

##-("0-"1,(-(2)" H#I04" ("L&OA"- (#-("0-"&24105#2/)"1, 08" #"4#-(0"10/) 210" $#24"0-"":#) 0&"
(+O&H#1'0(210"5#2/)"I"%o&H-.'8"N" 4(#(0("2$1,4"0-"&O%)'$'- (#(2,-"(&K4"3, -(&H2%0-#-("(#-("-"
SH(2K&™ H2$1,&(#(2,-". " 24(&2/0(2,-"10™."'-('8"70"5#2("."3' (") O%24)#(2,-:"3'((""$,)030)"

-H'4(".0)2:&0™1A,0&".'4"10&2,.'4"3,0&('4;"3"102"2$1,4"#0"1#(2'-("."""-2&"&0%0) 2K&'$'- ("

1)04"-O5#4("A("Y#" . 241#8&2(2,-"t('$1,&#2&™ 0".052-2(2:'W"."41032#) 2(04" J" [HBI 2 (H)O-
H-A"3&(H2-4"1H#*4"1,0&" ' 4" &#24,-4"H# $2-24( &M " ("#)8;"? GBAPW

C'4"$0.23H$'-(4"0%#)'$-("0(2)2404" #-4"3'4" 1#+4" 4 -("$H#P &2(#28&'S'- (") #" SH&IHSHSO12-"}")"

18H#(210'$'-(" PH$H24" 18'4382(4" #-4" Y'4" 144" =" OF),11'$-(" 3#&" - -" .241,-2/)4;" )#"

182-321#)""M1)23#(2,-"&042 #-(" #-4")'0&4"1&2M8

N+0: Y &N (S8 &I HE V682068 2(4, (*1,&_&6-.T%"$.,882%&I8(0%SE &0 &
9.4%-4%&SS&INE 738 RB:



&':-04"5H2I) 4" ("2-( &S0 . 2#2&"48

C™ F#/)#0" B' 2))04(&™ 3'((" :#&2#/2)2(0" #:'3" )'4" 3,r(4" .'4" .,4'4" P,0&-#)2K&'4" &')#(2:'4"

H#-(2012)'1(210'4" 1#&" &#11,&("#0" 3,r(" P,0&-#)2'&" .0" 1+O-HEA(RRN" J" 1#&(2&" /4" 1&2M"
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Abstract: Background: Epilepsy affects about 70 million people worldwide, nearly 90% of whom live in-deve
oping countries. Epilepsy is sutnaded by myths and stigma in these countries. Discrimination and socia-stigm
tization are difficult obstacles for patients to overcomeowladge, attitudes and practices towards epilepsy are
often inadequate, even sometimes totally false and then dasgero
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Methods: The goal was to present the situation and analyse the determinants of using antiepileptic drugs in d

Results: The treatment gap exceeds 75% in mostiloeome countries, and could be even higher in rural areas.
Reasons fothat are low accessibility, availability, and/or affordability, lack of trained medical peeband the

associated beliefs and stigma. The interactions between drugs or due to atver §aich as malnutrition, are

DOL:

10.2174/138161282366617080910320 care system.

frequent. A longasting treatmentinot usual for populations in developing countries due to cultural beliefs. The
traditional healers are the first ones consulted in such a context, then delaying the entry in the OmodernO medi

Conclusion: Information and education campagyare mandatory among the general population and among the
medical and paramedical staff to make progress on the management of epilepsy in developieg.cou

Keywords: Epilepsy, developing countries, antiepileptics drugs, treatment gap

1. INTRODUCTION

Epilepsy is the leading chronic n@emmunicable neurological
disorder in the world. It affects about 70 million people, ne2@86
of whom live in developing countrigd]. However, the aacept of

gross national product) for countries with limited incomes, wherea
it exceeded US $ 1000 or even US $ 5000 for mgiome cowun-
tries [2]. In view of this and despite its limitations, classifion by
income level appears to be the most relevant.

developing country does not reach a consensus according to thf EPIDEMIOLOGICAL D ISPARITIES

categorization crérion used. The health system varies from country

to country, as well as the means available and theirilglision,
divergent priorities and heterogeneous territorial orgaiuns. One

In industrialized countries, the annual incidence of epilepsy it
about 45 (between 30 and 67) pel0,0DO0 persosyears and the

of the development criteria used in many studies is an economi®revalence about 6 per 1000 (between 3 and 12) [1,3]. Epiemic

criterion, the gross national income (GNI) per capita. It can lee cat
gorized into four main categories: higicome coutries, middle-
income countries with two levels (upper and lower), and-low
income countries. The concept of developing countries often i
cludes the last three categories, despite a very largeoeteity.
For example, in suBaharan Africa, a lovincome countrylike
Burundi (with a per capita GNI of US$ 270 in 2014) and a middle

ogical indices are significantly different in developing countries.
The mean incidence is 81.7 (95% Confidence Interval Cl: 28.0
239.5) per 100,000 persgmears insubSaharan Africa [4] and 77.7

per 100,000 people per year in Latin America, up to 190 pe
100,000 people per year in rural areas [5,6]. In Asia, the figures a
closer to those observed in developed countries, ranging from 28
to 35.0 per 100,000 peopfeer year [7,8], without understanding

income country like Gabon (per capita GNI of US$ 10410 in 2014)the reasons for these difémces with other developing regions of

are among the developing countries. From an epidegiial point
of view, this classification does not include homasgersor living

the globe [9].
The median prevalence is 14.3 per 1000 people (interquartil

populations under the same conditions, for which not all publicrange: IQR 8.6 33.2) in subSaharan Africa [4]. In Latin America,

health improvement solutions can be generalized. M@ access

a review reports a prevalence of 18 per 1000 people [6]. In Asia, th

to care is a parameter that depends on many variables: economigrevalence of epilepsy is between 1.5 and 10.0 per 1000 with &

cultural as well as geographic, (in particulartaiice to health

estimated median value of 6 per 1000 general, the estimated

structures), independent of economic considerations. In the case ofiumber of cases is higher for children and young adults, hssve
therapeutic maagement of a chronic pathology such as epilepsy, in rural areas [2].

requiring medical examinations, folleup and regular treatment,
the notion of cost is a paramount. In 208Rnual experiture on

health care was often below US $ 50 per person per year (5.1% of

*Address correspondence to this author at the INSERM, Urimoges,
CHU Limoges, UMR_S 1094, Tropical Neuroepidelogy, Institute of
Neuroepidemiology and TropicaNeurology, CNRS FR 3503 GEIST,
F-87000 Limoges, France:i@Bail: jeremy.jost@unilim.fr
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3. STIGMA

Epilepsy is surrounded by myths and stigma in developing
countries. Discrimination and social stigmatization are difficult
obstacles for people with epilepsy (PWE) to overcome and it i
therefore important not to negtethem. In most countries, kndw

edge and attitudes towards epilepsy are often inadequate, even d
gerous, at any age. PWE may be prejudiced, resulting in reduct

© 2017 Bentham Science Publishers
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access to care. This stigmatization causes many people not to talaalculated from the prescribed median maiahce dose per day
good care of themselves, daase taking a chronic treatment daily for a drug used for its definedaily dose (DDD). However, this
would be tantamount to "displaying their illness". A suptosts measure does not consider (i) the variability in average populatio
and mystical dimension surrounds this oftemonized pathology, weights, particularly in countries where undernutrition has a higt
associated with sorcery or evil spirits, which again leads to e-reje prevalence, and (ii) paediatric populations (in-Saharan Arica,
tion or even seggation of these patients by the populations [10]. 90% PWE are less tha20 years old, and on average the first se
The phenomenon can also extend beyond thetaffendividuals, zure occurs before the age of 10 in 35% of cases) [4]. On the oth
to their family members and other close relatives. hand, antiepileptic consumption data do not give any informatiol
A study in Guinea [11] collected the different names of this ON the proportion used to treat epilepsy, chronic pain, bipolar-diso
disease from several ethnigroups. In two populations, the Peuls _der, etc.Fln_aIIy, treatment adherence (per5|stence_ and compliance
and the Sossous, epilepsy is called Djina WakZ "devil of the IS not considered and it is assed that treated patients take a full
curse”, Sunna Takito "burn and make excrement", Koretai fureyear of DDD treatment. There is no possibility of controlling the
"sickness of the sky", etc. Through these different names, @ne n information bias associated with newly diagnosed patients wh

tices the superstitious andatolical character of the perception of Initiate treatment during the year. Thus, a patient treated for 1 ye:
the disase. will have the same epidemiological value as 12 patients treated fi

Peopl ffering f this sti find 1 | tndisi 1 month. Nevertheless, given the lack of epidemiological data, th
€ople sutiering irom this stigma 1ind 1ess employmentneist  jq jrect method remains an indicator allowing fipeeciate a m@-
tegrate socially and have a lower see@mnomic status than the poral trend

general population. Children are even denied access to school on . .
grounds ofsuffering from epilepsy. Bshological distress is very In developing countries, the treatment gap affects between 25'
high and the level of health in these subjects is lower than in thénd 100% of patients compared to only 10% in most industrialize
general population [12,13]. In China and India, epilepsy is seen as §owtries [2,17,2€22]. A metaanalysis conducted in 2010 reported
reason for banning or cancelling mage [14]. a treatment gap exceedlng 75%ow-|n§:ome countries [23]. Sim

larly, popuktions in rural areas are twice as likely to be confronted

This stigmalis accentuated when bodily injury and SCaMNg yith this situation compared to populations in urban areas (relativ
occur during seizures. Faklated burns occur during convulsive risk RR: 2.0, 95% CI: 1-2.9) [23]. Looking at macreontinental

seizures in open fire, with PWE not being readily rescued By 1es o4 qown, countiés in subSaharan Africa and Latin America
dglnts{ w?offievvéontzmmatl?tn [15]. T_zesedburni are eafs!ly :Eregt.'f seem to be more affected by this gap with nearly 90% of P&WE r
aple 6ra| 0 and are often considered a criterion ot INClHabl - ¢ajying inadequate treatment or no treatment at all [24,25]. In Asia
ity [16]. cowntries, this deficit ranges from 30 to 100% [14 2.

4. TREATMENT GAP These results are twe weighed because there are methodelog
cal diversities but also different sitions within the countries
L}pemselves. Several causes of treatment gap have been identified
cost of treatment, lack of accessibility and availability, lack of
Hgined medichpersonnel and associated beliefs and stigmatiz
tions. All these parameters do not have the same prevalence frc
one country to another and from one geographical areatbean

The notion of treatment gap represents the proportionaef p
tients with diagnosed and active epilepsy requiring management b
who do not have access to it at a given tihg].[ This notion m-
volves both the diagnosis and therapeutic management phases. T
availability of diagnostic and monitoring tools for epilepsy is low in
developing countries, with 62% of African countries and 67% of
Southeast Asian cotries equipped wit a CT scan. The figures are 5 pyARMACOLOGICAL M ANAGEMENT: ANTIEPILE P-
even lower for magnetic resonance imaging (MRI), with 21% of 1/- pruGS
equipped countries in Africa and 56% in Scotihst Asia. Elect- .
enephalogram (EEG) is more widely found in these countries, but, _TO date, there are 27ffirent molecules that have provefi e
videoEEG is found only in less tha0% of developing countries fective in the management of at least one form of epilepsy. To thi
[18]. Finally, the plasma levels of antiepileptic drugs allows for NUmber is added a broad panel of strengths, dosage forms (tabl
precise adjustment of doses and a rationalized benefit / riskioptim €aPsule, pargeral solution, syrup, immediate release or modified /
zation is rarely possible (empally because of a high cost) with less €xtended formsetc.) and routes of administration (oralrezteral,
than 50% of the couries saying it is practiced. These data should "ectal). This variability allows the prescribers to adapt as best ¢
be considered with caution because a country is defined a®ossible the management of epilepsy. The differenerndds are
equipped if it has at least one specialized and equipped service [18fliStinguished by their mechanisms of action but also by their pr
However, in many cases only urbanized areas and mostly admini 'l €S of toérance. Indeed, the class of antiepileptic drugs is knowr
trative and / oeconomic capitals haveete services, which do not [0 cause many adverse effects and dfug interactions. They
reflect accessibility for the whole population. Another important Nave & narrow therapeutic range and require therapeutic drug mol
factor is the proportion of neurologists per country, largely i def {0ring (TDM). In low- and middleincome countries, the gvision
cit in developing countries. For example, Africa has an average of0f care is extremely low; only a few major antiepileptic drugs are
only 0.03 neurologists per 100,000 inhabitants compared With a used. In addion, there are problems of availability, accessibility,

most 5 in Europe and 0.01 neurosurgeons, @o@dpwith 1 per lower quality of medicines and a significant unofficial market.
100,000 inhabitants [19]. Moreover, for the antiepileptic drugs availablewfstrengths and

different dosage forms are available and accessible. One of tt

The "therapeutic management” component of the treatment gap, 5o causes of this low availability is the cost of treatments, ver
encompasses all the therapeutic options aJailabtreat epilepsy, high for this pharmadogical class, a phenomenon even more

ranging from pharmacological management to surgery. Mostly, the 2 rked for the molecules of recent generations
gap only considers the pharmacological dimension. Two methods . .
have been described to calculate a treatment gap in a specific po The World Health Organization (WHO) regularly publishes and
lation. The direct method, used in prearate studies eluating the updates a list of essential medicines, involving member countries |
proportion of cases not adequately treated, and the indirect methogPntinuous supply, guaranteed quality products and appropria
of calculating it based on a relationship between the aagde dosge fOffT_L _accompanl(_e_d by the instructions for use. The las
prevalence of epilepsy in the population and the estimated annugfPdateof this list, 19th edition of April 2015, mentions anticokvu

consumption of antiepileptic dgs [20]. This method is a ravga  Sants as main list: dazamazepln_e (Oral liquid form: 100 mg/5_mL,

sessment that lacks precision. It only considers sidg&e ma- tablets: 100 and 200 mg), diazepam (gel or rectal solution:

agement at standard adult doses for one year. Standard doses &R¢/ML), lorazepam (injection: 2 and 4 mg/mL), magnesiufa su
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phate (only for eclampsia and pegelampsia), midazolam (oral or market [24]. However, paradoxically, in Southeast Asia,dost of
mucosal form and injection), phaarbital (injection 200 mg/mL,  phenobarbital is twice as high as in Europe and two to six time
oral liquid: 15 mg/5 mL, tablets: 15 to 100 mg), phenytoin ¢nje higher than in su$aharan Africa [18]. In 2010, the annual cost of
tion: 50 mg/mL, oral liquid: 25 and 30 mg/5 mL, oral solidnfg: treatment with phenobarbital 100 mg was agpnately US $ 30 in
25, 50 and 100 mg) and valproic acid(oral liquid: 200 mg/5 mL, Laos, which corresponds to the monthly saldrg teacher [37]. On
tablets: 100 mg, 200 mg and 500 mg gasdsistant tablets). Eth the other hand, carbamazepine, phenytoin and sodium valproate
suximide (capsule: 250 mg, oral liquid: 250 mg/5 mL) anghnesc respectively 5, 10 and 15 times more expensive than phenobarbi
acid (injection 100 mg/mL) are included in the suppletasy list. [24]. Antiepileptic drugs of recent geméions (3rd and 4th) are

In the early 2000s, WHO established phenobarbital as a first hardly available in developing couies, the main explanatiore+
line treatment of epilepsy marmgent in developing countries Siding again in their costs.
[24]. It is the most prescribed molecule in the world for thettrea A study conducted by Cameron and collaborators [36] in 4¢
ment of epilepsy, with a higher proportion in devehgptountries countries reports that, sgared to international benchmark prices,
because of its advafeous cosbenefit ratio. Studies in Asia [29], costs in the public sector were 5 to 18 times higher and private se
in Africa [30] and in Latin America [31] compared the efficacy and tor costs 11 to 25 times higher. Regarding affordability, a gover
tolerability of phenobaiitel versus phenytoin and carbamazepine. ment worker should have between 2.7 and 6.2 days of salary to p

The results reported that there was tadistically significant diffe- for his carlamazepine treatment. A study in Madagascar reports th
ence between these major antiepileptic drugs regarding efficacy andame trends with 30.0% of the gross natiomabine per capit
tolerability. adjusted to the pruchasing power parity to be able to provide &

Phenobarbital, listed in Table IV of the International Narcotics @nual treatment with valproate of sodium, 19,0% for a treatmen

Control Board's 1971 Convention on Psychotropic Substances, i§2sed on carbamazepine and 3.5% for phendhb[85].

described as aubstance with potential for abuse and a low risk to The public and private social insurance which covers time-rei
public health, but a therapeutic value small tgéda This controlled  bursenent of a part of the costs related to medicines were met co
substance status imposes very stringent regulations on imprt, di sidered in this analysis. The management of this pathologe-repr
tribution and sales. Because of this legislation, this moleswely sents a significant economic investment for poor people, difficult tc
delivered for short pevds of time, which requires the patient to maintain in the long term and on a regular basis, which Igrefat

come regularly to seek his treatment at the points of sale. fects adherence and consequently the success of treatment.
5.1. Availability 5.3. Interactions
The unavailability of medicines is a recurring problem & d Antiepileptic drugs are difficult to handle, in particular first

veloping countries. With regard to antieggtic drugs, non generation that are available in resodiméted settings. Their
availability seems to be one of the most important explanatery fa tolerance profiles are complex and theliapmacodynamic and
tors concerning the manamgent of the disease [25], continuity of pharmacokinetic parameters lead to narrow therapeutic margir
care [32] and treatment gap [17]. It also leads to the failure ofwith high interindividual variability and drug and food intera
treatment support programs [30] and ispensible for discouraging tions. There are two classical types of drug interactions, gharm
patients [32]. It should also be pted out that the availability of  cokinetic interactions and pharmacodynamieef$. Pharmacdk
antiepileptic drugs may vary within the same country depending ometic interactions are the most frequent and may involve sever.
the area involved (rural, peripheral or urban) [30] and the healthphases ranging from absorption, distribution, metabolism toi-elim
facilities involved [33,3}% nation.

Almost systematically, the private sector is much bettgr su 5.3.1. Malnutrition

plied in terms of the number of antiepileptic molecules available Undernutrition accounts for more than 11% of the globat bu
and in available deges. For example, in Africa in many areas, gen of disease. The jyact on PWE can be significant at several
only one dose per molecule is available and in very limit&h&u  |eyels. Malnutrition results in a significant decrease in bloag pr
ties (one or two boxes per molecule) [35]. Obtaining treatmentieins such as allmin. The latter is responsible for the transport of
without recourse to medical prescription, even classified as psych yengpiotics in the blood, and a balance is struck between the fixe
tropic, is easy in many deloping countries. Finally, there may be  fractionsand the free fractions (the only active form). Thus,enol
significant disparities between difent types of disibution chains cules strongly bound to plasma proteins such as sodium valproz
in _the same geographical area, with an advantage in terms bf avaig, phenytoin (plasma protein binding greater than 90%) will be
ability for the private sector, but at the expense of a higher coskirongly ‘influenced. Nutritional deficiencies in micronutrients can

[35,36]. also be exacerbated using antiepileptic drugs such as phenytoin a
Health authorities in developing countries do not generally pherobarbital, which cause deficiencies in folic acid, vitamin D and
consider epilepsy as a public h&aftriority [24], unlike commui vitamin K.

cable diseases. For example, in Laos, an annual import quota for ron deficiency anaemia is another public health problem ir
ph'enobarbltal was set at 25 kg, which Covers only 2% of the-cou cqyntries with high prevalence of malnutritionirsEgenerations
try's needs [37]. In Guinea, the country's central pharmacy, the onlyntiepileptic drugs are likely to aggravate these phenomena lik
official public body empowred to import generic essential med  c4rtgmazepine, which can cause aplastic anaemias. Phenytoin a
cines, does not have phenobabtreatment [11]. This situation pnenoparbital by their actions on folates can cause or aggrava
reflects the nospriority perception of this disease by the authorities megaloblastic anaemias of deficiency origenytoin and phen
of these countries. Finally, the use of generics, which is a source ofiarfjtal may also interact with other micronutrients such as vitamir
real savis, is not a common practice and is not encouraged inp and may have consequences on osteosynthesis [38]. @kher :
many African countries. In Madagascar, in urban areas only 4.4%erse effects of antiepileptic drugs may interact with nutritional
of the avaidble forms of sodium valproate are generics, and No giatys. Phenytoin and, to a lesser exteatbamazepine may cause
phenobarbital generics are available [35]. oral canplaints of glossitis, stomatitis and oral ulcers [39]. Taste
. and appetite changes may be observed with antiepileptic therag
5.2. Cost and Affordability ) ) ] ] Sodium valproate may be responsible for weight gain with a greate
The cost of treatment for patients in these countries remains ONgendency for women than for em [40].
of the main barriers to access. Phenobarbital is thelifiestread-
ment in develping countries as the cheapest antiepileptic on the
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5.3.2. Main DrugDrug Interactions in Deprived Settings tive metabolite, epoxid&0,11-carbamazepine. On the other hand,
The management of epilepsy by a pharmacological methodhis molecule possesses an antichetifepotential interacting with
requires regular and continuous treatment usually for a long perioddastric emptying which it decreases, which can disrupt the kinetic
The initial phase requires a balancing search of the bestdodivi ~ ©f digestive absorption of certain drugs and foods. Isoniazidaimid
tolerance / efficacy ratio. All intercurrent pathologies are likely to Z0le antifungts, metronidazole, certain Hhgrotease inhibitors
disrupt this state of equilibriumMost developing countries are in ~ (Indinavir, ritonavir) and nomucleoside reverse transcriptase i
areas with high pralence of communicable diseases such as HIV, hibitors inhibit its metabolism, which can lead to increase in very
malaria, tuberculosis and other infectious dés that require the high plasma concentrations (from 50 to 100%).
use of medicines such as antibiotics, -ambierculosis and anti 5.3.6.- Sodium Valproate

retroviral drugs known to haveumerous drug interactions with Sodium valproate is strongly bound to plasma proteins irtterac

significant iatrogenic potential. ing with molecules with stronger fity, such as nonsteroidal anti

5.3.3.- Phenobarbital inflammatory drugs. The consequence will be an increase in th
This molecule is a powerful enzyme inducer opdic mico- free blood fration, increasing the risk of adverse effebtg also

somal metabolism. It increases the metabolic activity of cytochrome?ccelerating its excretion.
p450 (CYP450) isoforms 2C9, 2C19, 3A4/5, epoxide hydrolase and It is also, unlike other major antiepileptic drugs, a potent inhib
uridine diphosphate glucuronyltransferase, interacting in particulartor of the microsomal hepatic metdism CYP450 in particular the
with many antiretrovirals whose effectiveneereases by increa 2C9 isoform but also metabolisms passing through uridinesigluc
ing of metabolism. It is also a substrate of the metabolic pathway ofonyl transérases andcepoxide hydrolases. Rifampicin accelerates
the CYP450 mainly for isoforms 2C9, 2C19 and the glycoprotein pits metabolism as well as ritonavir. Finally, aciclovir can reduce its
(Pgp). The latter functions as an adenosine tgphate dependent plasma concentration by 80% by decreasing digestive timsar
efflux pump. It is responsible fahe expulsion of many molecules ] ] )
out of the cell. This protein is strongly influenced by genetigpol 5.4. Pregnancy and Treatment of Epilepsy in Developing
morphism, which can potentially explain differences in tremt Countries
responses from one patient to another. In addition, its cellutar e It is essatial during pregnancy that the epilepsy is stabilized
pression can be influeed by drugs such as rifampicin, ritonavir, and to not modify the treatment tlughout the gestation period.
phenytoin, which induce its synthesis, or conversely decreases itThe risk is to destabilize epilepsy with resurgence of seizures- har
such as mefloquine, azole antifungals, Hikbtease inhibitors or  ful to the foetus by the mechanical risk linked to thesjie falls
cardiovascular treatments (amiodaronegcican channel blockers  of the mother but also by phenomena of potentially lethal tissu
such as diltiagm and verapamil and some inhibitors of hydroxy hypoxia. The high prevalence of PWE and the high fertility rate ir
methykglutaryl coenzyme A, such as atorvastatin). these countries partly explain the difficult equation in the menag
Phenobarbital has a low hepatic extraction doigffit, then ment of this disease in this context. An effective nseahconta-
enzymedependent. Hepatic clearance (liver purification capacity) ception under antiepileptic therapy is needed for women ofichil
depends on the eymatic capaity of the liver and the binding to ~ bearing age.
plasma proteins. For phenobarbital, plasma protein binding lis glo The use of antiepileptic drugs is problematic for the manag
ally low, around 50% and 780% is metabolized in the liver. ment of epilepsy in pregnant women because many of them a
Prevalence of hepatbxic disorders in developing countries is quite teratogenic. Recent studies show that a cdettapilepsy does not
important due to probfes of malnutrition, consumption of hepat  play a role in the occurrence of foetal malformations, rather induce
toxic substances (alcohol, illicit substances, etc.), and comorbiditiesy treaments. Sodium valproate is the most implicated drug with ¢
such as viral hepatitis. dose effect and a high traptacental passage [413]. The most
5.3.4.- Phenytoin commonly observed malformatiorsse cardiomyopathy, spina-b
fida, cleft lip or palate, hypospadia, craniostenosis. The risk 6f ma
formations is four to five times higher than the general patioul.
It is also responsible for neurobehavioral disorders.

Like phenobarbital, this molecule is an enzymatic inducer on
CYP450 2C9, 2C19, 3A4/5 leading todacrease in efficacy of
many drugs. It is also a substrate for the CYP2C9 and Pgp-isoe
zymes. Conversely, some drugs may interfere with the pharnacok ~ Phenytoin, carbamazepine and pttearbital passes the place
netic and pharmacgdamic parameters of phenytoin. Co tal barrier. Maternal. anql neonatal comirations are equivalent.
trimoxazole, an antibiotic widely used in AIDS pati®, imidazole However, malformation risks are only slightly increased compare:
derivatives used for fungal infections (voriconazole, fluconazole,to the general population. The risk of malformations is increase
itraconazole, etc.) and certain Hpfotease inhibitors (indinavir, ~When several antiepileptic drugare combined. Early neonatal
nelfinavir, ritonavir and saquinavir) inhibit its metabolism thus haemerhages have been reported in neonates of mothers treat
increasing its blood levels. Moleculesitiv strong plasma protein ~ With phenytoin and carbamazepine, which are related to the-indu
binding such as cotrimoxazole (and to a lesser extent other@ntiba iNg effect that increases the metabolism of vitamildpendent
terial and aritiabetic sulphonamides) and nonsteroidal -anti hew-born factors. It is recommendehiat vitamin K1 be admisi
inflammatory drugs lead to an increase in the free fraction with atered at a dose of 10 mg / day orally 15 days prior tivelsf, to
risk of exacerbation of adverse edfs but also an acceleration of its Minimize this risk.

renal excretion. Some major atdberculosis drugs such as rifa For the mother, there is also a risk of change in the plaska be
picin and arivirals such as aciclovir can accelerate metabolism andance of antiepileptic drugs. The volume of distribution is increase
decrease its effecemess. leadingto a dilution of certain drugs [44] with decreased plasme
5.3.5.- Carbamazepine peaks and increased hiife. Although this modification mainly

affects hydrophilic molecules, antiepileptic drugs, with a more
s lipophilic than hydrophilic behaviour, could be impacted. The high
CYP450 2C9, 3A4/5 and Pgp. It greatly decates the elimination concentetions of oestrogens cause an increase in the concentratic

2; etticg)gﬂzséttr?:;m’ng Eﬁjoerrsbueb;g:;?ezf ﬁ\r(npasA;I’ng)% tt?\z ?:gzge o{ plasma proteins modifying the equilibrium between the free fra
p y 9 : Y flon and the fixed fraction, in particular for phenytoin and sodium

therapeutic failure of antivirateatment, antifungal agents (notably ; : L

by itraconazole) and certain antiparasitic agents (aIbendazole\,/‘r’“proate which have a h'?’h er)teln binding. )

praziquantel). Carbamegine is the major substrate of CYP450 As regardsbreastfeeding, in breasted babies born from a
2C8 and 3A4 leading to the generation of a pharmacologically a Mother under sodium valproate, milk passage is very low (plasm

Carbamazepine has powerful enzyrimelucer properties on
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concentations in breasfed infants less than 3% of maternal plasma the medicinal product will be altered (lower content, etc.) compare
concentrations) and no malformative risk has been reported througto what was initially described in the marketing authorizatios- d
this route of exposure. It is therefore not formallybfiliden to sier. This could lead to problems of toxicity (appearance of toxic
breastfeed under this treatment. Plasma concentrations ofyphen related substances, etc.) and/or effectiveness.
toin in the child are at most 1% of maternal concentrations during | tropical areas where most developing countries are locater
breastfeeding. The same cannot be said for phenobarbital, whergjative humidity levels are close to 80% and temperatures ofte
plasma concentrations in ¢ifen can reach therapeutic levels, or gyceed 30f. Stability data are not determinative criteria in the
even higher, leading to not recommending bréestiing under  choice of imported treatments, contrary to the economic criterior
phenobarbital. The same is true for carbamazepine for whith co \any countries have local drug manufacturing units to cover som
centrations in breaged infants are on the order of 20% t0 60%  of the national needs. The question of controlling and optimizing
these maternal concentrations, exposing them to a risk of liver da the postmanufacturing stability under tropical conditions of pha
age. maceutical forms developed by these laboratories may also aris
For a long time, a therapeutic attitude consisted in supplemen Finally, the informal meket is out of control from this point of
ing pregnant women suffering fromitgpsy in folic acid during the  view.
first months of pregnancy (embryogenesis periGbveral studies To assess and monitor the quality of their drug marksime
[45-51] reported no beneficial effect of this approach on thecredu ggyernments rely on their national drug quality control laboratories
tion of malformations. Sewal cases of spina bifida in children of \wHo nas developed a prequalification program for such laborat
mothers with sodium val_proate supplemented with folic acid haveries, which aims to evaluate their quality in a standardized way
been reported [584]. It is therefore a longer recommended 10 according to the rules of good practice of thetrairiaboratories.
carry out this perconceptional supplementation. In December 2016, a list (42nd edition) of the-ualified laboa-
5.5. Quality of Medicines to_ries was established_. Of the 41 Iabor_atori_es V\_/ith th_is IabeU\_NorI
e o ) ~wide, only seven are in stBaharan Africa, five in Latin America
An important factor to consider in these geographic areas is theind eight in Asia. Much of qualitthecks are carried out at the time
quality of treatments available to patients. Indeed, unfavourableyf importation of the treatments, before the batches integrate tr
climatic conditions, muiple and complex distribution chains with health system. Moreover, these checks are not carried out on all t
numerous intermediaries, the presence of informal parallel marketgatches imported. In general, government priorities in dpirey
and the posbility of counterfeiting are all factors that can lead to countries focus on cenmunicable diseases (HIV/AIDS, malaria,
therapeutic failure with the use of an inappropriate or even dange tuberculosis, childhood infectious diseases, maternal and perina
ous drug This scourge generally affects the most deprived @epul diseases). The assessment of arfepipe treatments is too rarely
tions. Few studies have underlined this problem of the quality ofcarried out, which does not allow a control on the quality of &
medicines in disadvantaged areas. Some have shown a proportiafeatment when thpatient obtains it, while knowing that the distr
of poor quality drugs varying between 13.7% for phenobarbital inpytion chain is far from being mastered. Thus, a loss of quality ¢
Mauritania and 65.0% for major antiegitee drugs in Vietham  the drug could have taken place throughout its supply chain until it
[55]. final storage in the delivery structure without any means for tletec
These studies have reported several factors that may influencig or preventing it.
quality. On the macroscopic level, they showed that the quality was .
mainly satisfactory (uniformity of mass, size, shape andurdl 5.6. Counterfeiting
The low active ingredient content was the main cause of potr qua  Because of the economic profitability it represents, the globa
ity. The first eement with a potential causal link was the storage market for falsified medicines has been growing worryingly over
conditions, particularly in areas with high humidity and teraper the last 15 years [58]. According to WHO estimates, drug tkaffic
ture. Delivery structures where drugs were not diyeetposed to ing accounts for 1% of world pharmaceutical trade, of whick-d
sunlight or disposing of an air conditioning system, were those withveloping countries are the mainrdats. China and India are the
the best qdity. main suppliers of this market. Countries in North Africa are alsc
In developing countries, storage and delivery of medicines inP€iNg blamed, such as Morocco. A report coordinated by the Worl
primary packaging (mainly in alumium blister packs), but also Customs Organizen (WQO) showed .that pharmaceqtlcals are the
often in bulk (in miti-dosetubes or sachets or even exposed to the MOSt counterfeit, alongside electronics, software, cigarettes, foc
open air) are observed. This practice is the most at risk leading to @d auto parts. The patient is then exposed to the risk of -unde
degradation of the quality of a drug but also to risk of contamin dosage, or even nesxistence of the active ingredient, toxic mol
tion. Nevertheless, studies have shown that even aluminium blistefu'es. etc[59]. To fight these problems, many coordinated irgern
packaging $ not canpletely effective under inadequate storage tional actions are being |mplement_ed |_nvoIV|ng governments; var
conditions [56]. Exposure to heat is also a source of reducityqu  OUS Services (customs, etc.), organizations (WHO, Interpol, Counc
of a drug. The phenomenon can be illustrated by the dissolution te}f EUrope, etc.), institutions, companies, or indiefeet instituts.
(which characterizes the ability of a tablet to properly reléase  1he drugs particularly concerned are anélarials [60].
active ingredient according to definedh&tics) which is strongly The countries most affected are Kenya, South Africa, Nigeri¢
impacted by temperature [57]. and parts of West Africa. The WCO and the International -Anti
For the tropical regions (warm and humid regions), WHO is Counterfeiting Research Institute (IRACM) have carried out twc
proposing guidelines setting the conditions for stability studies for!arge cainterfeit drugs capture operations (BYHELAL in 2013 in
products of chemical origi (WHO, Technical Report Series No. 23 cowtries and BYHELAZ in 2014 in 14 countries). BYHELAL
937, 2009 annex 2). WHO proposes categgion by climate  allowed the interception of more than 1 billion products, 49% of
zones, countries with a hot and dry climate are in zone 3 (stabilityVhich were phamaceuticals and 49% came from China, 23% from
analyses are carried out at 30;C and 35% relative humidityp-cou the United ArakEmirates and 9% from India. BYHELAZ involved
tries with a hot and humidimate belong to zone 4 (stability apal ~ 118 million items, 95% of which were illegal and/or counterfeit
ses are carried out at 30;C and 65% relative humidity.) Prolonged®ha@maceuticals. Their origin was predaamtly from India (90%)
storage outside these limits is considered as bad conditions- pote ©" China (5%). Of the drugs blocked by customs officers, tae m
tially damaging to the intrinsic quality of drugs. Thus, in the a J_orlty were _for esentla! _tre_atments (32% palnk_lllers, 17% anti
sence of prelimiary studies adapted to the rsige, transport and |nﬂ§1mmator|es_, 5% antibiotics), as V\_/eII as chronic treatmen}s ave
use conitions in the area, it is highly foreseeable that the quality of @ntrtuberculosis drugs). Psychotropic drugs and antiepileptic drug
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in particular, due to very strong legislative swaints (import and  causes [68]. This type of treatment remains the bakis access
distribution) but also to the fact that neurological and mentsd di ble to more than 80% of the African populations. Some studie
eases are highly stigmatized and neglected, do not seeméserdpr even report that traditional medicine is considered to be the onl
a sufficiently lucrative target. The class#ion of phenobarbital as  way to treat epilepsy. In Tanzania, 44.3% of PWE are convince
a controlled substance with hazardous potential igaptontrolled that epilepsy can be treated by traditional medicand 50% &-
and complicated imports [61]. The number of publications on lieve in the power of traditional healers [69]. The treatment f di
antiepileptic drugs is therefore limited. Only one study reported theeases depends above all on the knowledge of their manifestatio
presence of counterfeit phenobarbital tablets containing little or nobut also on the perceptions that the community has of these di

pherobarbital in 2015 in GuineBissau ad Nigeria [62]. eases. In terms of epilepsy, knowledge is gahetow in the ge-
eral population [70], in different occupational groups [71,72], in
6. SURGERY health workers [73] and even among medical students (over 25'

In some cases, surgical treatment may be considered. The subelieved that epilepsy was contagious in Nigeria [74]. Some healt
gery is aimed primarily at patients who have experienced all-poss workers suggest that PWEs use traditiomaddicine for their care
ble drug solutions without obtaining an improvement in their tond [75]. Differences have also been observed between urban and ru
tion. Surgical treatment is the witate solution. It is aimed prima ~ areas where access to modern medicine is more difficult an
ily at people with frequent and severely handicapped seizures on knowledge of the disease is lower. In Mauritania, almost all PWE
personal, social and family level. However, not all forms df ep have already used the skills of a traitl healer [76]. In Sudan,
lepsy are operable and of the 30% of dregistant patients, only —almost onethird of people who care for children with epilepgy a
half can claim surgery. tribute this condition to a supernatural cause and 26% use plants

Epilepsy surgery is hardly available in the less developed-cou 1€ care of children with élepsy [77].
tries because of its cost, the scarcity of neurosurgeons, and the lack This therapeutic attitude, spread throughout thuzldv[69,78,
of infrastructure to maintain advanced technology. For example, ar/9], seems to be more easily gueel by patients regardless of the
extensive preoperative assessment is necessary befaidishing  type of treatment used. The traditional types of medicine are ver
the most appropriate type of surgery. It begins with a clinigal r variable in eflepsy and variously associated: medicinal plants in
view followed by several explorations to locate the epileptic focusvarious forms for baths, beverages [80].even scarification [79].
(thorough electraclinical exploration, MRI, Positon EmissionoT Scarification related to epilepsy are usually done on ttedad of
mography). The risk of postperative neuroldgal deficit should the patients and indicate not only their epilepsy status but also tf
also be assessed using neuyapslogical tests, functional MRl  frequency of their seizes.
and cartography, Wada test or steF46G. Some medicinal plants used in the traditional treatmemigof

Hopefully, epilepsy surgery becomes more and more availabldepsy would have recognized antiepileptic properties [81,82] an
in emerging countries with the recognition of the surgically rémed the study of these plants is an important path for the future, seekir
ade localized epilepsy syndromes. First medial temporal lolbe ep convergence of use in a specific area and then evaluating the ef
lepsy, lateral lobe syndrome, could be operated on. As conceptgacy of extracts on animal models.
advanced, lesiomtomies became more common. However, most  The reasons fothe choice of traditional medicine are varied:
centres failed to publish definitive data on their rates of seizuregifficulty of access to modern medicine, because of the perceive
control, morbidity and mortéty. Nevertheless, new centres appear, prohititive cost, belief in epilepsy not curable by modern medicine
and the advances in concepts led to a scattering of resources, withigowever, traditional consultation and treatment costs for epileps
problem of quality, rather than increasing a real accessilpep  are dten more expensive than medical consultations with pgescri
surgery. In 2014, for example, it was possibledwenepilepsy sS4 tion of drugs [72]. Moreover, the notion of chronic disease is ¢
gery in some 20 different centres spread around Latin Americapejorative perception in many countries, pattdy in subSaharan
Many centres also offer surgery in India and it is possible to have Africa. Thus, any treatment that takes place over a longdefio
comprehensive evaluation and surgery in Hong Kong [63]. time often comes up against hesitations or doubts about its efficac

) In the case of epilepsy, the treatment can only control the seizur:

7. TRADITIONAL CARE: ALTERNATIVE MEDICIN ES rather than cure it defitively. Short duration (even almost a magic

Traditioral medicine (TM) is a combination of knowledge and bullet) is more in keeping with the perciem of the disease itself.
practices used in the diagnosis and tiremt of physical, mental The use of traditional medicine is sometimes delayed for se
and social illnesses and based exclusively on past experiences apgy vears compared to the first maniétishs of the disease and
observations transmitted from generation to generation. Thés pra w5 sifts also the use of modern medicine. In Nigeria, nearly ha

ﬂ?e islolgg-_ls_;]anding ar;]d remainfs use:j g? manyﬂ?iseasesf tthrg!ighOLI%f the patients had been trehteith this method for at least two
e world. There are, however, few Studies on the use or ray "Onayears before receing care at conventional health centres [79].

comptlt_eme_ltltgary and "’t‘"wgvfh medlcmeb Irl]' FWE in ddcter:/eloplng Even when modern therapy was in use, it was associated wiith trac

countries.The concept and the many beliefs around theasse  jona) therapies [77], with the possibility of the patienttshing

affect the attitudes and practices in epilepByus, epilepsy is pe from one treatment nte to another

ceived as a "disease in the mind", so the therapeutecatinpasses . o . o

first through those who possess means of counteracting it. The use of traditional medicine remains a reality in magy d
veloping countries. Due to the slow pace of behaviour change i

_ Epilepsy, which is a ubiquitous disease, is surroundeuréy- epilepsy management, this practice will remain unavoidable. As
dices and social considerations, often perceived as related & SUP&agyit the integration of traditional medicinedint system of qo-

natural pheamena [64]. Care in developing countries considers thisprehensive maagement of epilepsy is relevant, while defining its

dimension in which traditional medicine is frequently used [65]. h3ce and responsibilities. This implies an improvement in the

Stud|e_s In sumahgran _Afnca have shown that madereatment is knowledge of traditional healers about the causes and manifest

not primerily used in epilepsy [66,67]. tions of epilepsy with emphasis on less ideéaliife seizures than
Cultural beliefs about epilepsy vary from country to country gereralized tonicoclonic ones.

and can influence the therapeutic itinerary. As an essential remedy

in many countries, and because of their better availability compare®. HOW TO IMPROVE TH E SITUATION

to modern health workers, traditional healers are at the forefront in  Epjlepsy faces a number of problems in resoiirited se-

the managment of epilepsy. Moreover, the type of treatment they tings whose therapeutic dimension is themneostone. Primary
offer, seems appropriate to the cultural beliefs of epilepsy and its

|
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health care in these countries is very inadequatd.997, WHO, a lesser quantity to store, and especially a decrease in the frequet
the International League Against Epilepsy (ILAE) and the l@tern of visits required from pharmacies to buy. This hypothesis tends t

tional Bureau for Epilepsy (IBE) promoted a globampaign, improve the barrieof geographical distance, by reducing the costs
called "out of the shadows". Its main objectives were to raise publicto be invested to obtain trteaent
awareness of the disease and improve the mamegeof PWE. However, another aspect to be considered is the risk oftforge

Several projects have been launched to increase the proportion fq taking the drug. Indeed, it is easier to think of taking a raedic
PWE receiving adequate treatment. Many rivgations have been ion dajly than at a treatment injectedce a month or even more

implemented to improve care, especially in these regions of thespaced. Morever, the concept of a chronic disease requiringdong

world. More recently, WHO implements a new prografHO term treatment is still poorly understood in many developingicou
Mental Health Gap Action Program, with the main objective of yjes The risk is to generate a feeling of healing in patients witl
generalizing health services for mental and neurologiGakd#rs, yery few medications that iately lead wrongly to a therapeutic
especially in low and middleincome coutries. abandon. All these hypotheses are areas of improvement that hz

Considering therapeutic management as a longitudinal processot yet been investigated and will require studies to show their e
most effots have focused on identifying and diagnosing patients, fectiveness, utility and interest. The development of such form
raising public awareness and improving drug supply. However, thenevertheless requiresonsiderable investment in research and
gap in therapeutic deficit remains high, exceeding 75% in somepharmaceutical labetory resources, which remains illusory for the
countries. Mettal management could be improved through actions moment in the absence of a profitable market in these countries.
at otherlevels of this process. Medical human resources such as
general practitioners, pharmacists, nurses, midwives have reguldgONCLUSION
contact with PWEs, but often lack the proper training for chronic The prevalence of chronic diseases continues to increalse glo
disease management. Adéece, medical advice to manage adverse ally and seriously threatens the itity of developing countries to
evats or avoid interactions with other medicines or foods,ather improve the health of their populations. There are changes-in b
peutic education are, among other things, useful andeffesttive haviours, at socital level (the desire to adopt a modern lifestyle,
actions that these practitioners could perform and that would co 'westernized', less and less influence of traditional cultgresying
tribute in improving the quality of life of PWE. These praes urbanization), at economic level (development of internationa
help reduce the risk of therapeutic failure and enhance publie conf trade, the power and effectivess of advertising and marketing of
dence in "modern medicine”. products harmful to health, the generalization of sedentary jobs ar

Stigmatizing psychosocial perceptions of a spiritual natare r the integration of women into wking life), andalso at individual
garding epilepsy are still strongly rooted in mentalities, particularly level (early smoking, eating habits, etchhe immediate coms
among ceain healthcare providers, such as pharmacy salesmen,duence of this transition is quantifiable by the significant increas:
sometimes even among pharmacists or doctors. The quality off diseases affecting the cardiovascular sphere like rtgsion
treatments but also messages to the populations could be improveand/or diabetes.
by training and awarenesaising adapted to all stakeholders in the This notion should & considered in a global public health v
drug chain, espeaily those at the end of the chain, in direct contact sion for the management of epilepsy in developing countnes. |
with patients. Sales habits must be secured: bulk sales, fopkxa  deed, the emigence of chronic diseases such as metabolic and/c
must be accompanied by clearly identified packaging at the outletardiovascular diseases affecting an increasing number of subjet
of the primary packaging, with at least the name of the medicinalwill have to be taded by prevention programs and treatments. The
product, the form and dosage and the name of the manufacturegpatiotemporal evolution of these pathological profiles can e e
batch nunber and expiry date. trapolated to that of epilepsy. Also, preventive and curative- ca

Other actions could have beneficial effects, such as theieptim Paigns will have a clear interest in collaborating in networks an
zation of the existing drug formatlons. In 2016, the existing thinking afout a multipathological pproach. Financial and human
therapeutic range (choice of molées; dosages, immediate oopr ~ resources (trained and sensitized medical staff) are severely lackil
longed release, route of administration, etc.) is broad but has beeid Some countries. The pooling and cdoation of resources will
developed without worrying about the difficulties of acdsitisy, make possible the effective increase in the capacity for headthca
availability and adherence in countries with limited resources,©f all chronic diseases in the désging countries.
which in addition have aess to only a limited number of these
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options.
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Purpose:To determine the accessibility of treatment and the quality of antiepileptic drugs (AEDs)in the
Haute Matsiatra district of Madagascar.
Methods: Cross-sectional descriptive study and interviews. Samples of 10 units of each available AED
were collected, and the active ingredient was quanti! ed by reversed-phase high-performance liquid
chromatography (RP-HPLC)with photodiode-array UV detection. The quality of an AEDwas considered
satisfactory if the quantity of active ingredient in each tablet was in the range ! 15%o0f the average value
according to the European Pharmacopeia (6th edition, 2008).
Results:The areawas well served with health infrastructure but rescue facilities were poorly distributed.
Available AEDswere all ! rst-generation, and 73%were generic formulations. People with epilepsy (PWE)
surveyed consulted traditional healers and most were treated with plants. PWE did not consider
themselves sick but believed they were (possessedd they consulted a doctor only immediately after a
seizure, following the advice of traditional healers. The most prescribed AEDwas phenobarbital, costing
between 0.03 and 0.12 USDollar (US$) per 100 mg. The purchase of full treatment was dif! cult for 77%of
PWE and as a result, 39%took nothing. The quality of AEDswere considered unsatisfactory in 2.8%of
cases.
Conclusion: The AEDs collected in Haute Matsiatra were globally of good quality. The main limiting
elements were a lack of knowledge among PWE that epilepsy is a disease, and the cost of traditional
treatments.

< 2016 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.

1. Introduction

result, the majority of people with epilepsy (PWE) do not have
accessto adequate treatment.

Epilepsy is a major public health problem in resource-limited
settings. In addition to ahigh prevalence there are also shortages of
specialists, of diagnostic equipment and of medicines [1]. As a
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GEIST,F-87000 Limoges, France.

E-mail address: mandy.nizard@gmail.com (M. Nizard).
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In Madagascar, the prevalence of epilepsy is high, about 20.8 per
1000 persons [2,3] and the treatment gap is approximately 92%
[4,5]. Knowledge and practices relating to the management of
epilepsy have improved in recent years, resulting in a more
medical interpretation and the use of modern healthcare methods.
Behavior and attitudes toward PWEamong the general population
are inconsistent: the majority of people declare themselves to be
tolerant of PWE and believe they should be able to work and get
married, but not go out alone or attend school [6].

1059-1311/ « 2016 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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The Haute Matsiatra region of Madagascar has no neurology
services or brain-imaging centers, but religious camps (as distinct
from traditional healers) are very numerous. These characteristics
and the lack of studies of the therapeutic management of epilepsy
in this region prompted us to conduct our research there.

Although ! rst-generation antiepileptic drugs (AEDs) such as
phenobarbital, carbamazepine, phenytoin and sodium valproate
predominate, there are accessibility problems in several areas
where patients and families must bear the costs, which can be
considerable even when drugs are relatively inexpensive [3].
Several authors have reported on the quality of medications in
developing countries, but few have studied AEDs[7E9].

Here, we describe the accessibility of AEDsand determine their
quality in the Fianarantsoa | district with the main assumption that
the ! nancial cost of treatment limits its availability to PWE.
Consideration will be given to three types of care: modern,
traditional, and that delivered in religious camps.

2. Methods (study area, population, data collection, data
analyses)

This cross-sectional observational study was conducted in
Fianarantsoa I, one of seven districts in the Haute Matsiatra region
of Madagascar. The region has 194542 inhabitants with a
population density of 1309/km 2. In 2010, there was one doctor
there for every 5000 inhabitants [10].

Using a simple random sampling procedure, twenty-three of
the ! fty neighborhoods were selected for this descriptive study.
Care and delivery sources were identi!ed, and interviews
conducted with health professionals, traditional healers and
leaders of religious camps. PWE, identi ! ed by a door-to-door
survey completed questionnaires. The study was made possible
thanks to heads of neighborhoods who directed us and introduced
us to families. The 100 PWE involved were selected regardless of
age and drug-taking. PWE who had received prior medical
treatment long time ago, had never seen a doctor, or were
supported by other therapeutic options, were also considered.

With the approval of the Regional Director of Health, data were
collected by four investigators (three doctors and one pharmacist)
using standardized questionnaires for PWE and physicians, guides
for interviewing traditional healer and/or pre-printed forms for
information about drugs. The questionnaires were adhoc ques-
tionnaires based on existing stigma scales, or KAP tools in
particular EMIC tool [11] . They were translated in local languages
and the translation was veri! ed after back-translation and pre-test.
The investigators visited the of! ces of the different health
professionals and the homes of PWE. Before each interview, oral
consent was obtained. Further information was also used as
follow-up in the health register.

All results were coded to maintain the anonymity of each
participant, and data were analysed using Epilnfo software. Forthe
descriptive analysis, qualitative variables were expressed as
numbers and percentages, and quantitative variables as means.
A sample of 10 units of each available AED was collected without
any prescription. If the stock was suf! cient for more than one
month of treatment with the standard dose, the investigator
bought 20 units of each AED.

The quality of AEDs was evaluated using standardized
pharmaceutical tests (mass uniformity and uniformity of content
of active ingredients) according to the recommendations of the
EuropeanPharmacopoeia(6th edition, 2008) [12] . The uniformity of
mass analysis was used to determine the difference between the
mass of each unit and the average mass of the sample. This test was
performed on 20 tablets, or 10 if there were no more, which were
weighted and the average mass was calculated. When weighed
singly, the limits for deviation of individual masses from the
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average masswere ! 10%for tablets with an average mass lessthan
80mg, ! 7.5% for tablets between 80 and 250 mg and ! 5% for
tablets more than 250 mg. The test was considered satisfactory if
no more than two of the individual masses deviated from the
average mass by more than the limits and none deviated by more
than twice that percentage limit.

The assay of active ingredient (Al) was determined using high-
performance liquid chromatography (HPLC) with an ultraviolet
(UV) diode-array detector (DAD) to evaluate uniformity of content.
This test was considered to be satisfactory if the Al content of each
tablet felt within ! 15%of the average amount of Al, according to
the criteria recommended by the EuropeanPharmacopoeia Content
uniformity was determined using 10 tablets selected randomly.
Thelot succeededthe test if the individual content of each unit was
between 85% and 115% of the mean. It was not valid if the
individual content of more than one unit was not within these
limits, or if the content of asingle unit was outside the limits of 75D
125% of the mean. These requirements are the pharmaceutical
technical procedures.

Accessibility was evaluated according to the following criteria:
number of different systems and sources of care and support;
number of physicians supporting a standard population of PWE;
presence of delivery systems; variety and quantity of AEDs
available and delivered; percentage of PWE able to travel to a
consultation and purchase an AED within a day; and the total
monthly cost of treatment.

3. Results
3.1. Mapping facilities and areas of intervention
District Fianarantsoa | consists of 50 districts with 28 health

facilities and 10 delivery sources.
The seven boroughs considered were served by one:

One University Hospital (UH).

10 Basic Health Centres (BHC) in Public Management: where
patients receive treatment and pay for all medical expenses.

- One preventive medicine services within the University under
semi-private  management that support students and adminis-
trative staff, all expenses paid.

16 private facilities included both private medical of! ces
belonging to private doctors or health centers managed by
religious centers or private facilities to support company
personnel. In these centers, patients pay medical expenses.
Three traditional healers including two members of the
Malagasy Traditional Healers Association, recognized by the
Department of Traditional Medicine and Pharmacopoeia of the
Ministry of Public Health.

Three religious camps supported by Protestant churches help
patients with neuropsychiatric disorders, whom they describe
as (possessed by evil spirits Q which must be expelled using
prayer and exorcism rituals. The camps have !elds where
patients can work. Religious camps hold an emergency kit
containing drugs and when a patient has a seizure decisions are
made about the nature and amount of medication to be
administered. The three religious camps surveyed were on the
outskirts of their districts; two of them run by religious, and a
pastor administers the third.

10 outlets for AEDswere delivered by the following: pharmacies,
pharmaceutical organizations owned and managed by quali! ed
pharmacists, the pharmacy at the University Hospital run by a
religious organization, dispensaries, private bodies controlled by
people holding at least the national patent holder of the general
education and an illicit market in the city center selling drugs of
unknown origins at prices agreed with buyers by haggling.
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3.2. Socio-demographic characteristics of PWE

We conducted interviews concerning 100 subjects; 56%o0f PWE
were interviewed directly, and in 44% of cases the families
responded. Sixty four percent of PWE were dependent on their
families. Eventhough 96%of PWElived in urban settings, only 40%
were working and 15%were married.

Disease onset was before the age of 15 years in 69% of cases.
Nine out of ten PWE said they had no source of information about
their illness; 84%refuted the idea that epilepsy is a disease that
should be hidden. Only 1%was graduate and more than 40%believe
in a supernatural origin of the disease.

More than eight out of ten patients procured an AED with a
prescription issued at their ! rst consultation, but 7% reported
buying an AED without a prescription. Of the 100 PWE inter-
viewed, 46% were convinced of the effectiveness of modern
treatments and up to 73% would recommend them to another
patient; 20% preferred prayer sessions, and 7%traditional treat-
ments but 91% have herbal treatment. From a ! nancial point of
view, 63%of PWE considered medical consultation overpriced, and
67%said the same of modern treatments. More than 20%have no
social security or family support and in total, 77%had dif! culty
affording treatments.

The characteristics of PWE are summarized in Table 1 and a
comparison between the PWE and the general population is
summarized in Table 2 with the help of demographic and health
survey [13].

Table 1
Characteristic of PWE included.

Interview
Directly 56%
Family 44%

Disease onset
Before 15 years 69%
After 15 years 31%

Beliefs about epilepsy

Knowledge of the disease 43%
Possession 36%
Divine punishment 6%
Hereditary 5%
Contagious 2%
Medical
Monitoring of the disease 45%
Consultation for crisis only 8%
Regular consultation 33%
Herbal treatment 91%
Phenobarbital 42%
No treatment 39%

Management of treatment

Family support 58%
Social security 21%
No help 21%

Delivery structures

Pharmacy 36%

Deposit or illicit market 64%
AED buy

With prescription 83%

Without prescription 7%

Unknown 10%
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Table 2
Socio-demographic comparison between PWE and general population.

PWE General population

Mean age 29! 13.62years 19,4 years
Sex ratio 1 1
Marital status

Family life 64%

Married 15% 58,7%

Couple 7% 9,4%

Single 10% 31,7%

Other 4% NA
Residence

Urban 96% 16,6%

Rural 4% 83,4%
Religion

Christian 96% 54,5%

Other 4% 45,5%
Activity

School 13% 80,5%

Professional 40% NA

Inactive 47% 9,1%
Education

Primary school 53% 50,3%

Secondary school 28% 33,1%

Graduate 1% 2,8%

No formal education 18% NA

NA: not available.

3.3. Public and private doctors

Although all doctors were aware of the need for long-term
treatment of epilepsy, in practice the treatment prescribed covered
an average of only seven days. Treatment was continued for two
years or more in half the casesand for less than a year in 39%
(Table 3).

3.4. The staff in charge of issuing

Nine people responsible for issuing AEDs in various settings
were interviewed. Generic ! rst-generation AEDs were the most
requested asthey were the most accessible in terms of cost. Four
types of AEDswere purchased (phenobarbital, phenytoin, carba-
mazepine, sodium valproate) with the benzodiazepine diazepam
when available.

For delivery structures, 62% of the managers had no quali! -
cations, 24%were graduate pharmacists, 9.5%were trained to be
managers, and 4.5%were allied health professionals. Nearly 90%of
dispensers reported that phenobarbital was the most requested,
33% that benzodiazepines were occasionally issued. Sodium
valproate and phenytoin were rarely issued, and other AEDsnever.

All suppliers, including pharmacies, required a prescription and
9.5%replaced the AEDwith another when patients could not afford
the ! rst. Duration varied, but most patients were given enough
AED for one week to one month.

3.5. Traditional healers

Traditional healers claimed to be fully informed about epilepsy,
as well as being trained in its care by their fathers. They all
practiced in towns. Two out of three believed that the disease is
both aform of possessionand adivine punishment. They locate the
disease at the heart mainly due to affective disorders occurring on
anindividual possessed.The brain and the body react by producing
tremors and abnormal movements affecting the entire limbs and
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Table 3
Interviews of public and private doctors.

Public doctors

Private doctors

Total 16

Place exercise

Number of PWE supported (/month/doctor) 3
Phenobarbital
First-line prescription
Single daily dose
Prescription if failure

Con"ict between modern and traditional medicine

Patients consulting other therapists

44.0%in UH
66.0%in BHC

87.0%
75.0%
Carbamazepine bitherapy

87.5%

81.0%

18

9 self employed

5 in religious health organizations
4 in private centers

3

67.0%

72.0%

Carbamazepine bitherapy

83.0%

87.0%

body, with salivary hypersecretion and a brief loss of conscious-
ness. The traditional treatment of epilepsy involves two steps:
remedy and restriction. Healers mainly use plants as remedies
associated with incantations and deliverance ceremonies over
three to seven sessions. There are restrictions concerning food
containing fats and proteins such asmeat, eggsand ! sh. The cost of
a consultation varies from 034$ to 103$. These healers af! rmed
that their treatment is compatible with modern medicine.

3.6. Religious camps

The pastor reported believing that epilepsy is an organic disease
that weakens the spiritual condition of the patient. All said it was
caused by demonic possession. A total of 89%of PWE were sent to
religious camps by their families, 11%were sent by the church; 71%
of PWEin camps were believers. The number of patients cared for
in the camps varied between 35 and 40 per month. Six out of ten
patients were resident in the camps, accompanied by a family
member, and four in ten went only occasionally.

Camp of! cials conducted prayers and exorcisms to (ure
demonic possessionO Only one of them restricted food or lifestyle.
Of! cials said they sent patients to the private health center when
necessary.

3.7. Antiepileptic drugs

Twenty units of each available molecule were bought. At the
time of purchase, the average expiration period was 18.6 months,
with a range from 30 days to 46 months.

AEDs purchased from the illicit market were very close to the
expiry date, were not presented in boxes and had no instructions.

In total, 41 samples were acquired: 27% were phenobarbital,
27%carbamazepine, 7%sodium valproate, 5%phenytoin, and 34%
diazepam. All samples were tablets of ! rst-generation AEDs.

from India, 24%from France, 5%from Madagascar, and 2.5%each
from ltaly and Egypt. Their origin could not be determined in 7%of
cases.

Regarding the availability of AEDs in Haute Matsiatra,
carbamazepine and diazepam were the most commonly supplied
agents from 91%of sources, followed by phenobarbital. Phenytoin
and sodium valproate were not available from 17%of the sources,
and were available exclusively from pharmacies. Overall, pharma-
cies had awide variety of AEDs,and at least one provided all AEDs
found. Other structures such asthe hospital, the deposit of drugs
and the illicit market, had only three on seven AEDs.

3.8. Costs

The cost of medical consultations ranged from US$1.71 with
general practitioners to US$ 5.13 with specialists, who were
available only in the capital. For PWE seeking accessto specialists,
we must add the cost of transportation (US$ 13.67 per person
round trip) and accommodation (at least US$2.73 per night) and
the cost of such additional examinations asbrain imaging (scanner
US$102.55).

Unit prices varied from US$0.01 to US$0.11 for generic and US$
0.11 to US$0.50 for brand drugs. Comparing the prices for all AEDs,
the pharmacy of the University Hospital was the less expensive.
However, inpatients were the only bene! ciaries (Table 6). Pheno-
barbital, the most accessible of the AEDs,was sold at price between
US$0.03 and US$0.12 for the 100 mg dosage unit. The monthly cost
of treatment for PWE taking only phenobarbital ranged from US$
1.03 to US$3.74.

3.9. Quality of antiepileptic drugs

Regarding uniformity of mass, of the 41 samples collected, four
were not satisfactory (Table 4); of those four, two samples of

Considering all types of AEDscombined, 32%came from China, 27% phenobarbital were purchased at a pharmacy, one made in
Table 4
Samples that did not meet the test for uniformity of mass.
INN Place of issue Place of manufacture Ma (mg) Gap (%) Number of tablets except
Limit X2 limit
Carbamazepine lllicit market China 270.75 5.3; 12.2 2 1
Diazepam Illicit market Egypt 103.34 17 1 1
Phenobarbital Pharmacy Madagascar 206.51 7.9; 81; 9.5; 10.1 4 0
Phenobarbital Pharmacy NR 199.35 7.7, 81; 8.4; 8.8; 13.1 5 0

Ma: mean average; NR: not reported; INN: international non-proprietary name.

Note: the test is not satisfactory if: more than 2 of 20 units fall outside de! ned limits; and at least one unit mass differs from the twice the standard limit.
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Madagascar and another from an unknown place of manufacture.
The other two samples were sold on illegal markets (AED based
carbamazepine was made in China and the one based diazepam
was made in Egypt).

Regarding the uniformity of the active ingredient, three
molecules represented 88% of the total samples: diazepam (39%
of the total), carbamazepine (30.5%)and phenobarbital (30.5%);up
to 83%of the total were generics.

Assay of 10 units of each medication (Table 5), led to the
conclusion that the samples of carbamazepine passed the test for
uniformity of content. One of eight samples of phenobarbital
collected from pharmacies has exceeded the limits of ! 15%o0f the
average content. The sampling and assay of 20 other units
recommended by the European Pharmacopoeia to con! rm or
disprove this result could not be made because of the lack of
suf! cient quantities. This sample produced in Madagascar was
considered unsatisfactory. All other samples were satisfactory.

All diazepam samples passedthe test for uniformity of content.

4. Discussion
This study identi ! ed a large number of barriers to effective

treatments at patient and health system levels. The area was well
served with health infrastructures but rescue facilities were poorly

M. Nizard et al./ Seizure41 (2016) 134140

distributed. Problems at patient level were mainly due to beliefs
related to epilepsy and ! nancial dif! culties. The study also focused
on the quality of AEDsand have reported agood results of analysis
concerning this point.

With regard to recruitment of PWE,no caseswere con! rmed by
a neurologist, potentially leading to an information bias. To
minimize this risk, families were questioned in detail about
seizures, their characteristics and their frequencies. This was
helped as well by the consultation booklet containing all AEDs
prescribed by doctors. In addition, aninformation bias was induced
by the fact that 44%of interviews were done with relatives instead
of patients, when the latter were children, suffering from
dementia, or otherwise unable to respond adequately. PWE
included in our study had a higher mean age than the general
population, perhaps because children are less easily diagnosed
especially in rural areawhere we found only 4%of PWE.Only 15%of
PWE are married as opposed to 59% in the general population,
which supposed that the disease is a major impediment to the
wedding in the country.

Health infrastructures in the area were well distributed, each
district had at least one delivery structure. However, most of them
are concentrated in the !rst and second district, so they was
inequalities in the distribution of delivery structures that might
reduce the availability of AEDsfor PWEresiding in remote districts.

Table 5
Content uniformity of samples.
Place of issue Manufacturing country Average content mg/t: m (cv) Number of tablets Results
2 [85D115%)] 2 [75D125%)] 2 [75D125%)] & 2 [85D115%)
Carbamazepine
Pharmacy Italy 203.4 (5.1) 10 0 0 Satisfactory
India 194.8 (5.8) 10 0 0 Satisfactory
India 216.2 (6.6) 10 0 0 Satisfactory
India 204.7 (3.9) 10 0 0 Satisfactory
India 210.8 (3.8) 10 0 0 Satisfactory
China 196.3 (4.1) 10 0 0 Satisfactory
China 198.2 (2.7) 10 0 0 Satisfactory
China 190.7 (4.3) 10 0 0 Satisfactory
Hospital China 187.0 (5.1) 10 0 0 Satisfactory
Repository China 194.3 (4.6) 10 0 0 Satisfactory
Ilicit market China 190.6 (7.0) 10 0 0 Satisfactory
Phenobarbital
Pharmacy France 105.0 (2.9) 10 0 0 Satisfactory
France 51.6 (3.7) 10 0 0 Satisfactory
India 101.2 (2.9) 10 0 0 Satisfactory
China 102.5 (2.3) 10 0 0 Satisfactory
China 101.4 (3.2) 10 0 0 Satisfactory
Madagascar 100.3 (7.7) 10 0 0 Satisfactory
Madagascar 107.6 (8.9) 9 0 1 Unsatisfactory
NA 106.0 (7.3) 10 0 0 Satisfactory
Hospital China 49.6 (4.9) 10 0 0 Satisfactory
Repository China 100.4 (2.9) 10 0 0 Satisfactory
Illicit market NA 491 (2.5) 10 0 0 Satisfactory
Diazepam
Pharmacy France 4.9 (2.0) 10 0 0 Satisfactory
France 9.6 (4.6) 10 0 0 Satisfactory
France 9.2 (5.5) 10 0 0 Satisfactory
India 4.7 (4.0) 10 0 0 Satisfactory
India 4.8 (4.1) 10 0 0 Satisfactory
India 4.9 (1.7) 10 0 0 Satisfactory
India 4.8 (3.6) 10 0 0 Satisfactory
India 4.7 (3.2) 10 0 0 Satisfactory
India 4.9 (2.9) 10 0 0 Satisfactory
China 9.4 (6.3) 10 0 0 Satisfactory
China 9.5 (3.7) 10 0 0 Satisfactory
Hospital Egypt 4.7 (3.7) 10 0 0 Satisfactory
Repository China 8.9 (15) 10 0 0 Satisfactory
Ilicit market NA 4.8 (5.9) 10 0 0 Satisfactory
m: mean; cv: coef! cient of variation (%);t: tablet; NA: not available.
n
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Table 6
Cost of 100 AED unit (US$) collected from each source.

AED Pharmacy UH Repository lllicit market
INN P1 P2 P3 P4 P5 P6 P7 P8

Phenobarbital 50 mg b b b b b b b 6 1 b 5
Phenobarbital 100 mg 12 5 4 9 3 5 4 b b 4 b
Carbamazepine 200 mg 13 3 3 5 3 18 15 4 2 3 5

Diazepam 5mg 5 3 5 7 3 2 5 2 1 b 5

Diazepam 10 mg 9 15 b 10 b b 1 b b 4 b

Phenytoin 100 mg b 7 b b b b b 8 b b b

Sodium valproate b 15 50 50 b b b b b b b

B not available; INN: international non-proprietary name; UH: University Hospital; P1B8: pharmacy 188.

In 2001, Simonet described the same phenomenon in a study in
northern Vietnam [14]. This is consistent with a 2003 report
stating that the nearest infrastructure was lessthan 5km away for
95% of the population of Fianarantsoa | [15]. Similarly, 8% of
patients interviewed said that the pharmacy was far from their
home. In general, we can conclude that health infrastructures
coverage is not a limiting factor on support in the Fianarantsoa |
District. However, all the health facilities are severely under-
equipped and cannot satisfy the basic health needs of the local
population.

The absence of an exemption or reimbursement of health care
costs is also a limiting factor. A number of households are obliged
to spend alot of money to accesscare, including hospitalisation, or
must forego treatment because the cost is too high [16] .

Phenobarbital is the ! rst choice molecule of private and public
doctors. Carbamazepine is prescribed as a second line drug either
alone or sometimes in combination. It should be noted that there is
no consistency between the duration of treatment prescribed by an
average of 10 days, and the knowledge of doctors to the need for
long-term treatment.

Many doctors do not know about AEDsother than phenobarbi-
tal, carbamazepine and diazepam. In order to be ef! ciently and
sustainably, the improvement of access to information among
doctors will requires the implementation of a network organiza-
tion [17].

In this study, 55% of PWE had not returned to the doctor for
follow-up, however pharmacies continue to be supplied with
AEDs. A previous study conducted in Cameroon also observed an
inconsistency between the scarcity of medical consultations and
frequent delivery of AED by pharmacist [18] . In fact there was not
strict equation between the rates of prescription and the supply of
AEDs.Although some AEDswere never prescribed, they continued
to be delivered frequently by the dispensing pharmacies. An
explanation could be self-treatment.

AEDs used in the study area were mainly generics (73%), and
mostly made in China, India and Madagascar. Several authors
suggest that the treatment gap is often due to the unavailability of
AEDs[19,20], but this does not seemed to be the casein the District
of Fianarantsoa |I.

All personnel dispensing AEDs said that a prescription was
required, but in practice it was easyto obtain samples without one.
It is really important to improve the treatment skills of AED
providers, like in Kenya where there is a national epilepsy
management guideline that help standardise this and improve
correct prescribing. Kenya is one of few African countries that
developed epilepsy guidelines in 2014, which are now deployed
countrywide [21].

Concerning the quality of the drugs, regarding uniformity of
content of the Al compared with the mean, only 36 (2.8%)were not
satisfactory (locally made generic phenobarbital). The Al was not
determined in ! ve samples due to technical issues,the quality was
considered good on the basis of the test of mass uniformity. It
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therefore seems that the AEDsavailable from different sources in
Fianarantsoa District | in Haute Matsiatra, Madagascar were
generally of good quality.

The minimum wage in Madagascar is 100 000 Ar (31 US$)[22] .
The monthly salary of a householder does not therefore cover the
extra cost (10% of salary) required for long-term treatment if one
member of the family has epilepsy. After investigation, we found
that modern medicine was too expensive for 67% of PWE, and
traditional medicine coexisted with regular consultations to
healers for monitoring and for episodic consultation with doctors
at the onset of seizures.

Financial accessibility seemed the most serious problem, as77%
of PWE were struggling to obtain full treatment, and 39% were
receiving no antiepileptic treatment for that reason. In 13 epide-
miological surveys carried out in 12 African countries between
1994 and 2004 and involving 2269 PWE, the treatment gap was
estimated at 30.6%[23] and a recent review of the WHO suggest
that the treatment gap is 50D75%/[24] .

Thede! cit that we found when interviewing PWEin the District
of Fianarantsoa | was 39%. Moreover, the treatment gap across
Madagascar as determined by the indirect method of the
International League Against Epilepsy [25], taking particular
account of AED sales,was 92%][4] . The lower treatment gap found
in our study may be explain by the well distribution of health
infrastructure in the area

Also, other assessments using direct methods are needed to
improve the reliability of results.

Patients surveyed were not particularly sensitive to the
effectiveness of treatment and 91%were taking herbal treatment.
This results are in agreement with previous studies, such as in
Tanzania, where 44.3% of patients believe that epilepsy can be
treated by traditional medicine and 34.1 through prayer [26] . This
also con! rms the ! nding of previous studies that between 25%and
75%o0f PWE do not adhere to their antiepileptic treatment [27,28].

They also wanted astate subsidy of their care,asis it the casefor
various communicable diseases such as tuberculosis or hepatitis
when patients receive free treatments.

Information campaigns and education of the population in the
I ght against stigma and cultural representation of epilepsy via
mass media and community awareness campaign should be
conducted.

All doctors who support PWE in the District of Fianarantsoa |
were generalists. Only one health center base was led by a health
professional, a midwife who looked after consultations in all
disciplines. Services therefore lack professionals competent in the
management of epilepsy. The training of primary health workers
and general practitioners in epilepsy should be a priority.

5. Conclusion

This study described the accessibility of antiepileptic drugs in
the District of Fianarantsoa | in Madagascar® Haute Matsiatra

B &
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Region. Regarding availability, the situation seemed relatively
favorable as almost all ! rst-generation AEDs recommended by
WHO for developing countries were on the market. They were
generally of good quality in terms of uniformity of mass and
content of Al

In terms of accessto care, the major barrier was ! nancial
dif! culty associated with the belief that epilepsy is evil.
Geographic accessibility was not a problem because patients lived
relatively close to care and delivery facilities.

At the end of our study, our hypothesis was con! rmed by the
existence of other therapeutic options at a lower cost that
in" uences the accessibility of AEDs for PWE. To remedy this,
several efforts should be made to reduce the treatment gap.

Progress are also necessary in the chain of events that lead to
the provision of quality AED: for the requirements for marketing
authorization by the Malagasy Medicines Agency for products
issued in the territory, by implemented in Regiondecentralized of a
relay National Control Laboratory, for structures under the
regulations of import, distribution and dispensing of medications.
Conl! icts of interest statement
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Objective: To assess the current status of initiatives carried out in developing countries to improve therapeutic
management of people with epilepsy.

Methods: A literature review was performed in 2015 to identify and analyze interventional programs carried out
in countries with low- and middle-income economies. Electronic databases were reviewed with no time restric-
tion. Each intervention was categorized according to the level of evidence achieved (A: blind randomized con-

trolled trial, B: randomized controlled trial, C1: randomized trial, C2: controlled trial, D: prospective cohort, E:

retrospective evaluation).

Results:A total of 46 intervention projects were identi ! ed, 13 with no quantitative assessment. The 31 remaining

projects were carried out in 18 countries, 52% (16) in Africa, 42% (13) in Asia, and 6% (2) in Latin America. Among
those, 13% (4) were level B, 3% (1) C1, 6% (2) C2, 74% (23) D, and 3% (1) were level E. The effectiveness of the
intervention, assessed by the ef ! cacy of antiepileptic drugs, was the primary objective in 81% (25). People
with epilepsy were on average seizure-free in 44.6% * 14.4% of cases at one year, ranging from 25.0% to 78.4%.
At two years, on average 50.9% * 29.7% are seizure-free, ranging from 4.6 to 92.7%. The median compliance
was 79.3% with a minimum of 21.6% and a maximum of 100.0%.
Discussion:No blind randomized controlled trial has been used to assess the ef ! cacy of a program to improve ac-
cess to antiepileptic drugs (AEDs) in developing countries, and the level of evidence was globally low. Phenobar-
bital remains the AED predominantly used in programs. Adherence to treatment management has been pointed
out to be a key element in the success of a program, sometimes not suf ! ciently considered. Monthly supply of
AEDs, at specl ¢ and community level, reducing the costs and time spent traveling, appeared to be the most ef-
fective strategies. Homogenization and standardization of evaluation practices of programs to improve the man-
agement of epilepsy in resource-limited settings would lead to comparison and meta-analysis which would
ultimately improve strategies of support for not only epilepsy but also other noncommunicable diseases in devel-
oping countries.

© 2018 Elsevier Inc. All rights reserved.

1. Introduction

1% of the total global burden of morbidity and mortality  [2]. In industri-
alized countries, the incidence is about 50 per 100,000 cases per year

Epilepsy is a chronic noncommunicable neurological disorder
affecting approximately 70 million people, of whom nearly 85% live in
low- and middle-income countries (LMICs)  [1]. This represents 0.5% to

I Corresponding author at: School of Medicine and Pharmacy, University of Limoges,
2 rue du Dr Marcland, 87025 Limoges, France.
E-mail addresses;jeremy.jost@unilim.fr (J. Jost),farid.boumediene@unilim.fr
(F. Boumediene), pierre-marie.preux@unilim.fr - (P.-M. Preux).

https://doi.org/10.1016/j.yebeh.2018.01.011
1525-5050/© 2018 Elsevier Inc. All rights reserved.

[3], and the prevalence is 7 per 1000 cases per year (2.7 to 17.6) [4].
Epidemiological evidence suggests material differences in developing
countries. In sub-Saharan Africa, the average incidence is 80 per
100,000 cases per year and the average prevalence is 13 per 1000
cases per year, as determined by door-to-door monitoring studies  [5].
The estimated number of cases is greater among children and young
adults and in rural areas [6].

Effective management of epilepsy involves the use of antiepileptic
drugs (AEDs), as drug-resistant forms account for 20 to 30% of
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cases[7]. To date, 27 different AEDs with a wide range of dosages and
formulations (tablet, capsule, parenteral solution, syrup, immediate or
modi! ed/extended forms, etc.) have been introduced, along with for-
mulations for various routes of administration (oral, buccal, parenteral,
rectal). This variability allows for optimal individual adaptation of the
treatment of epilepsy.

Different AEDs are distinguished not only by their mechanisms
of action, but also by their safety pro !les. In fact, AEDs as a class
have many adverse effects and drug interactions. They have narrow
therapeutic ranges, and many require therapeutic drug monitoring
(TDM).

In developing countries, the provision of care is extremely poor,
and only the following ! rst-line major AEDs are prescribed: phenobar-
bital, carbamazepine, sodium valproate, phenytoin, and less frequently
diazepam, ethosuximide, and clonazepam. These AEDs (with the excep-
tion of clonazepam) are on the list of essential drugs published and up-
dated every two years by the World Health Organization (WHO).
Additional problems relate to availability, accessibility and low quality
drugs. Few different dosages and formulations are available and accessi-
ble. One of the major causes of low availability is the cost of treatment,
which is very high for this class of drugs, particularly for later generation
AEDs.

In 1997, the WHO, the International League Against Epilepsy
(ILAE), and the International Bureau against Epilepsy (IBE) promoted
a worldwide campaign entitted  @ut of the Shadow Owith the main
objectives of sensitizing people to the disease and improving the
care of patients living with epilepsy (PWE). Several projects have
been developed to reduce the treatment gap (proportion of PWE
who need an AED but do not receive any) [8]. Depending on the so-
cioeconomic context, the treatment gap (TG) in LMICs varies between
25% and 100%. In Africa, nine out of ten people do not have access to
treatment, compared to only 10% in industrialized countries  [8D12]. A
meta-analysis conducted by the WHO in 2010 reported a treatment
gap of over 75% for low-income countries, with even larger propor-
tions in rural areas [13].

Questions arise regarding the actual situation and initiatives to im-
prove the management of epilepsy in LMICs. What methods have
been implemented to improve the management of PWE and to decrease
the TG? Have they been evaluated? Which strategies were the most ap-
propriate, under which conditions? The main objective of the present
study was to provide an overview of intervention programs aimed at
improving the drug management of PWE in LMICs. The secondary ob-
jectives were to describe these programs (study design, research objec-
tives, judgment criteria, etc.), classify them by level of evidence, and
analyze their main results.

2. Method
2.1. Databases and keywords

A literature review was carried out with no time restrictions, includ-
ing only items published in English, French, Spanish, or Portuguese.

The following electronic databases were reviewed independently:
ScienceDirect (publisher, Elsevier), Medline (via PubMed interface),

Pascal, Public Health Database (BDSP, based on CNRS), SciELO (Scientif-

ic Electronic Library Online), LILACS database (comprehensive index of
scienti! ¢ and technical literature of Latin America and the Caribbean),
LIPECS database (Literatura Peruana en Ciencias de la Salud, Peruvian
Literature in Health Sciences), and the internal database of the Institute

of Neurological Epidemiology and Tropical Neurology (  www.unilim.fr/
ient/base-bibliographique-de-l-ient/ ). Each keyword belonged to
MeSH (Medical Subject Headings). The method has been adapted to
other databases. Keywords combinations were ( GProgram Evaluation O
[Mesh] OR (Health Surveys(Mesh]) AND Cepilepsy/drug therapy O
[Mesh Terms]; ( @Program Evaluation JMesh] OR (Health SurveysO
[Mesh]) AND Gepilepsy/drug therapy (Mesh Terms] AND (Developing

countries QMesh]; eveloping countries GMesh] AND Gepilepsy/drug
therapy QMesh Terms]; ( GProgram Evaluation gMesh] OR (Health
SurveysQMesh]) AND Cepilepsy GMesh] AND Gleveloping countries O
For each algorithm of keywords, the term  Qleveloping countries O
was replaced successively by each country (n = 139) in the categories
low income (LIC, n = 34), intermediate income, lower bracket (LMIC,
n = 50), and intermediate income, upper bracket (UMIC, n = 55) as
classil ed by the World Bank in 2015.

2.2. Criteria for inclusion of intervention programs

The criteria for study inclusion covered all publications without re-
striction in type (original article, editorial, conference summary, oral
communications, and posters but excluding reviews of the literature
on the subject) reporting the ef ! cacy results of an interventional pro-
gram for PWE (across all forms of epilepsy). To be included the purpose
of the program's intervention had to improve the drug management of
people with epilepsy by using AEDs. Other aspect of the management of
epilepsy such as diagnosis, monitoring, etc., have not been considered in
this review. The program could focus on epilepsy alone or be wider, but
had to have a component dedicated to the management of PWE. To be
included in this review, quantitative data, even partial, regarding the ef-
fectiveness of the program were required.

2.3. Endpoint and variables of interest

After the identi ! cation of interventional programs, a descriptive
analysis and classi! cation by level of evidence was undertaken. It
shows ! ve types of studies, classi! ed from A to E, according to decreas-
ing strength ( Table 1).

For each program included, the following variables were collected in
the following ad hoc form: country, date of publication, journal of pub-
lication, antiepileptic drug(s) concerned, size of the study population,
study design, research objectives (primary and secondary), primary
and secondary endpoints, monitoring duration, number of subjects
lost on follow up (people whose fate is unknown and for whom the
endpoint is unavailable), main results, and statistical methods. The
type of study area (rural or urban) and the level of health facilities
that supported the program (primary, secondary, tertiary) were also
noted. The WHO de! nitions of rural and urban areas were used. A
rural area (village) is located outside a city or metropolitan district
and considered underdeveloped in terms of infrastructure and special-
ized services. An urban area (city, district) is a developed location
planned to be autonomous in terms of health services. Health facility
levels were those recommended by the WHO: the primary level (center
of primary health care, primary point of contact for patients with a
health professional), secondary (district referral hospital, the ! rst level
hospital of a district or a de ! ned geographical area containing a de ! ned
population), and tertiary (general and specialized hospitals).

Qualitative and quantitative variables were descriptively analyzed
using position indexes (mean, median, and frequency) and dispersion
(variance, standard deviation, range). Statistical analysis was conducted
using STATA v12 software (Stata Corp., College Station, TX).

3. Results
3.1. Studies selected by the literature review

The literature review identi ! ed a total of 1073 relevant articles. A
"ow chart ( Fig. 1) illustrates the selection process, which yielded 47
that were eligible for analysis.

For nine cases (20%) no quantitative results about the effectiveness
of the programs were provided, these publications were not selected
for the ! nal analysis. Six publications providing program results that
did not concern effectiveness were also not taken into account. Finally,
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Table 1
Classi cation of the level of evidence of a study.

Category Interventional Prospective Randomized Controlled Blind Level of evidence
A X X X X X Very high

B X X X X High

C1 X X X Intermediate
c2 X X X Intermediate

D X X Low

E X Very low

32 interventional programs were identi ! ed in 18 different countries
(Fig. 2and Table 2).

Sixteen programs (50%) were carried out in Africa, 14 (44%) in
Asia and two (6%) in Latin America. Fourteen (44%) of the studies
were conducted in low-income countries, seven (22%) in upper
middle-income countries, and 11 (34%) in lower middle-income coun-
tries. Regarding levels of evidence, which depend on the types and
characteristics of the studies, four (13%) provided a high level of

Records identified through
database searching
(n=1073)
454 |ENT
39 BDSP

evidence (prospective, randomized, controlled, open-label), one (3%)
provided intermediate evidence without a control group (prospective,
randomized, uncontrolled, open-label), two (6%) intermediate
without randomization (prospective, nonrandomized, controlled,
open-label), and 24 (75%) provided low-level evidence (prospective,
nonrandomized, uncontrolled, open-label). In one study (3%),
the level of evidence was very low (it evaluated the intervention
retrospectively).

551 Medline
28 Pascal
1 SciELO
O LILACS; LIPECS

Additional records identified

through other sources
(n=2)

Records after duplicates removed
(n=965)

Records excluded
(n=897)

A4

v

- Excluded read title: 707

(n=68)

Records screened

- Excluded read abstract: 190

Full-text articles excluded, with

reasons
(n=21)

1: surgical intervention

3: not concerning epilepsy

> 17: no intervention

Articles considered but not
included in the analysis of
quantitative data

A 4

A\ 4

(n=15)
9: articles without quantitative

32 articles included

results

6: articles presenting additional
results of intervention programs

Fig. 1. Flowchart of the literature review.
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Fig. 2. Global distribution of programs.

The AED most often used was phenobarbital, reported in 27 pro-
grams (84%), followed by phenytoin and carbamazepine in 12 (38%)
each, then sodium valproate in six (19%). Four studies (13%) looked at

Table 2

Articles included in the literature review by chronological order.

the following new-generation AEDSs: levetiracetam

[39], primidone

[16,24], or benzodiazepines, such as clonazepam [24], nitrazepam, and
diazepam [40]. One study also looked at the treatment of status

Author (Year) Country Income Study evidence AEs Health care level (Primary (1), Rural,
level level Secondary (2), Tertiary (3)) Urban
Watts (1989) [14] Malawi LIC D PB, PHY 1 Rural
Feksi et al. (1991) [15] Kenya LIC B PB, CBZ 1 Rural
Jilek-Aall and Rwiza (1992) [16] Tanzania LIC D PB, PHT, PRM 1 Rural
Placencia et al. (1993) [17] Ecuador UMIC Cc2 PB, CBZ 1 Rural
Voskuil (1994) [18] Liberia LIC D PB 1 Rural
Karande et al. (1995) [19] India LMIC D PHY, PB, CBZ 3 Urban
Coleman et al. (1998) [20] South Africa LMIC D PHY, CBZ 1 Rural
Ogunniyi et al. (1998) [21] Nigeria LMIC D PB, PHY, CBZ 3 Urban
Kaiser et al. (1998) [22] Uganda LIC D PB 1 Rural
Pal et al. (1998) [23] India LMIC B PB, PHY 1 Rural
Radhakrishnan et al. (1999) [24] India LMIC E CBZ, DPH, VPA, PB, CNZ, PRM 3 Urban
Adamolekun et al. (2000) [25] Zimbabwe LIC D PB, CBZ, PHY 1 Urban
Mani et al. (2001) [26] India LMIC D PB, PHY NR Rural
Farnarier et al. (2002) [27] Mali LIC D PB 1 Rural
Nimaga et al. (2002) [28] Mali LIC D PB 1 Rural
Berhanu (2004) [29] Ethiopia LIC D PB 1 Rural
Wang et al. (2006) [30] China UMIC D PB 1 Rural
Balogou et al. (2007) [31] Togo LIC D PB, CBZ 1 Rural
Li et al. (2007) [32] Brazil uMIC D NR 1 Rural
Ding et al. (2008) [33] China UMIC C1 PB 1 Rural
Kengne et al. (2008) [34] Cameroun LMIC D PB, PHY 1 Rural
Tran et al. (2008) [35] Laos LMIC D PB 1 Rural
Kof! et al. (2009) [36] Togo LIC D PB, CBZ, VPA 1 Rural
Nizamie et al. (2009) [37] India LMIC D PB, PHY, VPA, CBZ 1 Rural
Liu et al. (2010) [38] China UMIC D PB 1 Rural
Tripathi et al. (2010) [39] India LMIC Cc2 VPA, LTC 3 Urban
Banu et al. (2012) [40] Bangladesh LIC D PB, CBZ, VPA, PHY, NTZ, CNZ, rectal DZ 3 Urban
Bruno et al. (2012) [41] Mali LIC D PB 1 Rural
Wang et al. (2012) [42] China UMIC D VPA 1 Rural
Liet al. (2013) [43] China UMIC B PB 1 Rural
Bidelow et al. (2013) [44] India LMIC D NR 2 Urban
Ibinda et al. (2014) [45] Kenya LIC B PB, PHY, CBZ 2 Rural

PHY: Phenyoin; NTZ: Nitrazepam; CNZ: Clonazepam; DZ: Diazepam; LTC: Levtiracetam; DPH: diphenyl-hydantoin; PRM: Primidone.
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epilepticus with sodium valproate compared to intravenous levetirace-
tam [39]. However, because the drugs were not issued free of charge to
patients who could not afford the cost of maintenance treatment, they
were dropped out from the study.

Concerning the number of different AEDs used, 39% of the programs
(12) used only one AED (100% in rural areas), 32% (10) used two types
of AEDs (90% (9) in rural areas and 10% (1) in urban areas). A percent-
age of 26% (8) project used more than three AEDs (38% (3) in rural areas
and 63% (5) in urban areas). The vast majority of programs were imple-
mented in rural areas; 78% (25), versus 22% (7) in urban areas. Support
(logistics, personnel, material, etc.) for the studies was at primary care
level in 75% (24), secondary care level in 6% (2), and tertiary in 16% (5).

3.2. Results of the analysis of the variables of interest

The variables of interest in interventional programs included in this
literature review are summarized in  Table 3.

3.2.1. Objectives of the studies

In 26 articles (81%), the main research objective was to evaluate the
efl cacy of treatment, followed in ! ve (16%) by the evaluation of treat-
ment adherence. In one study (3%), assessment of the tolerance was
the main objective. Adherence to treatment and tolerance were evaluat-
ed principally as secondary goals in 17 (44%) and 13 (33%) respectively.
A study in Brazil [32] measured the impact of the intervention on the
quality of life of patients (secondary objective).

Finally, three studies (9.7%) [24,28,33] assessed treatment costs.

3.2.2. Populations studied

On average, the programs included 431 + 593 patients, with a min-
imum of 46 [35] and a maximum of 2514 [38]. The populations studied
were children and adults, without special restrictions on age, in 24 pro-
grams (75%), adults alone in three (10%) and children alone also in three
(10%). It should be noted that two publications out of 31 (6%) did not
mention the age of the study population.

3.2.3. Methods used

Program effectiveness was evaluated by decrease in the number of
seizures. However, there was great variability in the time considered
necessary before recording a patient as seizure-free. The average time
was 17 = 11 months and ranged from 3 months to 60 months. Median
patient monitoring was for 12 months with a range of 6  £360 months
(mean 18.1 £ 9.94 months). One study followed patients with epilepsy
in rural Tanzania over a period of 30 years [16]. This extreme value was
not taken into account in calculating the mean follow-up.

Adherence was measured by reporting patient responses (question-
naire, interview) in ! ve studies (23%), by counting the treatment units
consumed in six (27%), and from blood level of the active AED in four
(18%).

Safety was assessed in 14 studies (44%) by the occurrence of adverse
effects due to AED as self-reported by patients and/or questionnaire
I ndings. In one study in India, the effect on the behavior of children
(aged 218 years with epilepsy in rural areas) of a phenobarbital-
based treatment was assessed [23]. In this case, an adaptation of the
Conners scale[46] and the preschool behavior screening questionnaires
[47] were used as evaluation tools.

Impact on the quality of life of patients was evaluated in a study in
Brazil, as measured by individual interviews subjectively focusing on
the following different themes: general feeling of improvement, re-
duced absenteeism at school (for children) and work, social integration
at school or work, and sense of independence and autonomy [32]. Im-
provement in quality of life was quanti ! ed before and after the pro-
gram, with a 6-month period between the baseline and completion.

An economic evaluation was presented in three articles. Treatment
costs were expressed as absolute annual cost of processing and logistics
in two studies [28,33] and cost relative to the percentage of gross

domestic product (GDP) per capitain one [24]. When the program's im-
pact on the cost of care was evaluated, the measures before/after were
used with a 12-month  [24] or 24-month [33] period between the two
measures. A questionnaire to assess the economic burden was devel-
oped taking into account the costs of health care and of travel and also
integrating the time taken to go to health centers (strati ! ed by type of
health facility) and the time spent on support (also strati ! ed by type
of health facility) [33].

3.2.4. Reported results

In terms of ef ! ciency, the percentage of patient seizure-free for
12 months averaged 44.6% + 14.4% and ranged from 25.0% to 78.4%.
This standard of ef! ciency result could be achieved in 11 studies
(35.5%) with very low-level evidence (E), six low-level studies (D),
two mid-level studies (C1, C2), and two high level studies (B). The ef ! -
cacy at two years, available in eight studies, all low-level evidence (D),
was 50.9% * 29.7%, ranging from 4.6% to 92.7%. The average samples
size for studies reporting the ef ! cacy results at 12 and 24 months was
536 + 768 patients, ranging from 46 to 2514.

The occurrence of adverse events (AEs) associated with the use of
AED was observed on average in 27.0% * 23.3% of cases (results from
13 studies). Mostly, these effects were not serious and had self-
limiting consequences. However, in 2.2% + 3.6%, they led to withdrawal
of the patient from the study. These AEs were not systematically de-
scribed (even their management) in three studies (23%). Regarding
phenobarbital, of 13 studies reporting AEs, allergic skin reactions
(such as rash) and somnolence were the most common, at 46% (6 studies)
and 38% (5) respectively. Gingival hyperplasia was the most common AE
in studies using phenytoin, at 40% (2). These results are summarized in
Table 4.

Regarding compliance, results in 20 studies reported a median of
71.0% with a minimum of 21.6% and a maximum of 100%. Among
these studies, 16 (80%) provided low-level evidence (D), one (5%) inter-
mediate level (C2), and three (15%) high level (B). Of studies that re-
ported compliance of less than 70% (mean 44.3% + 17.0%), 12.5% were
carried out in urban areas (low-level evidence) and 87.5% (7) in rural
areas (57% (4) with a low level of evidence, 14% (1) intermediate and
29% (2) of high level). For studies which reported compliance higher
than or equal to 70% (88.2% + 9.0% average compliance), 83% (10)
were performed in rural areas (90% (9) of low level of evidence, and
10% (1) of high level) and 17% (2) in an urban area (100% with low
level of evidence).

Regarding quality-of-life results, in the study conducted in Brazil
[32], 59% of patients reported a signi ! cantimprovement in their quality
of life. School absenteeism due to epileptic seizures was reduced by 19%,
and work absenteeism decreased by 17%. However, the authors report-
ed dif! culty determining whether the impact on absenteeism was a
consequence of changes in epileptic seizures and/or stigma. The prox-
imity of the service, identi ! cation of referral contacts, and regular stim-
ulation by information meetings proved to be decisive in the success of
interventions.

On average, 70.4% (x23) of initially included patients were still in-
cluded at the end of the study. In a total of 17 studies (54.8%), more
than 20% of subjects were not included in the statistical analysis by
study end, a ! gure that does not include the proportion of subjects
lost to follow up. In all the studies, the main causes of attrition were
death, migration outside the study area, and the occurrence of sig-
ni! cant adverse effects. The average proportion lost to follow up was
9.5% + 8.3%, ranging from 0% to 26%.

The cost of annual treatment per patient was US$ 7 for generic
phenobarbital-based therapy in rural areas in Mali, representing 2.1%
of the GDP per capita (US$ 334.2 when the study was performed)
[28]. In India, in urban areas the annual cost per patient expressed as
the percentage of GDP per capita (US$ 437.6 when the study was per-
formed) was 4.4% for phenobarbital, 7.1% for diphenylhydantoin,
16.8% for carbamazepine, and 29.5% for valproate [24]. In the same
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Table 4
Synthesis of results for tolerance of AEDs in the programs identi ! ed.

Authors % of N % (N) PB PHY CBZ VPA
Adverse withdraw
drug due to
reactions ADR
(ADRS)
Bruno et al. 17.4 (104) 0 (0) sleepiness, hyperactivity, NA NA NA
depression, loss of balance, rash
Farnarieret al. 3.0 3) 0 (0)  Phenobarbital rheumatism, rash NA NA NA
Feksi et al. 41.8 (104) 4.3 (13) hyperactivity, rash, psychosisﬁ NA rash, worsening NA
of seizure,
psychosis,
aggressivity
Mani et al. 23.7 32) 3 (4) sleepiness, hyperkinesia, dullness gingival hyperplasia , NA NA
ataxia
Nimagaetal. 3.1 3) 0 (0)  phenobarbital rheumatism,  rash NA NA NA
Nizamie et al. 8.9 (19) 0 (0) NR ~ NR NR NR
Pal et al.® 28.7 27 11 1) sleepiness, behavioral sleep disturbance, NA NA
behavioral disturbance,
anorexia/nausea,
dizziness
Placenciaet al. 74.1 (103) 2.6 (5) NR NA NR NA
Radhakrishnan 19.8 (192) 0 0) NR NR NR NR
et al.
Tran et al. 22.2 (4) 0 (0) sleepiness NA NA NA
Voskuil 73 32 0 0) sleepiness, drowsiness, weakness, NA NA NA
tiredness, ataxia, behavior
disturbance, loss of pace and
initiatives
Wang et al. 9 (47) 125 (2) NA NA NA drowsiness, fatigue, dizziness,
2012 tremor, ataxia, headache,
nausea/vomiting, abdominal
discomfort, anorexia, memory
complaints, hair loss, palpitations,
thrombocytopenia, hepatic toxicity
Wang et al. NR NR 5 (32) drowsiness, dizziness, headache, NA NA NA
2006 ataxia, anxiety, hyperactivity,
gastrointestinal complaints, rash
Watts 26.8 (19) NR NR  Exfoliative dermatitis, " Exfoliative dermatitis, NA NA
granulocytopenia, rash, edema, rash, gingival
purulent gingivitis o hyperplasia

NA: not applicable; NR: Not Reported; ADR: Adverse Drug Reactions.
2 Study that had assessed the tolerance as a primary objective.

study, therapeutic optimization leading to a reduction in combination
therapy saved around US$ 17 annually per patient. Finally, in rural
China, implementation of the program resulted in an average decrease
in the annual cost of support of 86% including a signi ! cant decrease in
the logistical burden [33].

4. Discussion

This literature review of intervention programs implemented in de-
veloping countries represents an inventory of initiatives to improve ac-
cess to treatment among PWE. Since 1989, when the ! rst study in the
literature was published, 31 interventional programs have been imple-
mented in 18 countries. A great majority were conducted on the African
continentand in Asia, while only 6% of published articles related to Latin
America. The geographical distribution of socioeconomic groups of
countries may partly explain this observation. Indeed, 85% of countries
in the LICs category are in Africa, compared to 12% in Asia and 3% in
Latin America. The same goes for the LMICs, of which 36% are in
Africa, 16% in Asia, and 12% in Latin America.

The level of evidence of a study characterizes its ability to answer the
guestion posed. Randomized, controlled, blinded clinical trials are the
gold standard when it comes to obtaining concrete data with a mini-
mum of potential bias. No program considered here reached level A
(prospective, randomized, controlled, blinded), and only 13% were
level B (prospective, randomized, controlled, open).

In 2017, we have reached the 20th edition of the WHO's essential
drugs list, and phenobarbital remains the AED predominantly used in

the studies considered here (87%). The effectiveness of programs was
generally satisfactory, as assessed by reduction in the number of sei-
zures, although many items have not been mastered and may therefore
affect the ! nal ef! ciency result.

Phenobarbital remains one of the most widely used antiepileptic
drugs worldwide. Data suggest that phenobarbital is as effective as
other ! rst-line AEDs, with an advantageous cost Bbene! t ratio and ap-
parently no more severe side effects. Until now, this ! rst-line treatment
which is increasingly forsaken in developed countries, still has a major
role to play in developing countries.

One of the key elements was the high variation in adherence among
programs. Poor adherence has strong negative effect on results. Mani
et al. [26] categorized patients into two groups for the ! nal statistical
evaluation of ef ! cacy. One group was composed of the most adherent
patients, and the other comprised patients who were poorly adherent.
Among the ! rst group, 58% were seizure-free for 12 months, versus
31% of the nonadherent patients. The following many reasons are re-
ported to contribute to lack of adherence: long distances to distribution
points, perception of improvement after a few weeks of treatment lead-
ing to stopping, worsening of the condition (side effects), negative be-
liefs, lack of support and encouragement from friends and family,
forgetting to participate in the program, migration outside the study
zone, affordability, taking traditional medicines after consultation
with a healer, etc. In addition, the extent of occurrence of seizures dur-
ing the monitoring period was often revealed as an issue when
interviewing patients. Lengthy periods between visits (1 month to
6 months) can generate a recall bias, particularly with regard to seizures
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with much less obvious symptoms than generalized tonic  Bclonic sei-
zures, generalized seizures of the absent type, myoclonic or atonic,
and partial.

Compliance and overall ef ! ciency were good in studies that reported
distribution of AEDs month by month at speci ! ¢ points and in every vil-
lage, reducing the costs and time spent traveling [26] . Other positive fac-
tors were ! nancial support, reminders by telephone or mail, and home
visits to ensure that people who miss an appointment receive treatment
[40]. lliteracy was also identi ! ed as potentially affecting adherence re-
sults. For these patients, Watts [14] proposed illustrations to help them
understand the dosages and follow instructions. In 29% of the studies,
adherence to treatment was assessed by counting therapeutic unit con-
sumed. Although, this is simple to implement, it is prone to many mea-
surement errors. Blood level testing is the most reliable method, but its
cost and the need for technical facilities are major obstacles.

In this review of the literature, publication bias was signi ! cant and
may disrupt the interpretation of results. All programs reported the im-
portance of ensuring that the de ! nition of epilepsy is clear and consen-
sual. Similarly, each epilepsy diagnosis has been con ! rmed by a trained
member of staff (neurologist, neuropsychiatrist, trained doctor). How-
ever, the choice of AEDs used was determined by cost and availability
rather than the type of epilepsy and/or the patient'spro ! le (age, comor-
bidities, etc.). Thus, phenobarbital was often used for generalized and
focal seizures, and the alternatives were not feasible in many cases.
The form of epilepsy was mostly the generalized form of tonic  £clonic
disease, which is easily identi ! able but can lead to signi ! cant selection
bias in the interpretation of ef ! cacy results. Questions arise over full
and effective care of absence type epilepsy, including very low use of so-
dium valproate. The presence of a control group and randomization of
subjects were not priorities in the implementation of programs. On
the other hand, durations and frequency of monitoring were very het-
erogeneous, making comparisons dif ! cult. To this must be added het-
erogeneity in the primary endpoint for the ef ! cacy of AEDs. Indeed,
the period during which the subjects had no more seizures (as a mea-
sure of the effectiveness of treatment) ranged from a few months (min-
imum 3, 4, or 6) to 12, 18 or 22, 26, 60 months.

Finally, an almost constant observation of all the programs was the
absence of therapeutic drug monitoring and adaptation/optimization
of treatment dose. This could increase the risk of treatment failure and
occurrence of preventable adverse effects, accentuating mistrust and re-
jection of QWestern Otherapy by many people in developing countries.
This practice is relatively expensive and often performed only at tertiary
levels of care [19] . In addition, the management of adverse events relat-
ed to AEDs was notidenti ! ed as animportant aspect of many programs,
which contributes to dif ! culty interpreting the effectiveness of treat-
ments. Heterogeneity has also been observed in the collection of ad-
verse events and their categorization. For example, drowsiness, a
common and often self-limiting side effect of phenobarbital was in
some cases recorded as an adverse event while in others it was not con-
sidered. Interactions with other drugs, alcohol and/or traditional treat-
ments (plants, potions, etc.) have not been described. St. John's wort
and even grapefruit juice (enzyme inhibitor of cytochrome P450) are
known to disrupt drug pharmacokinetics. Medicinal plants, some as
yet unknown, may cause substantial bias and confusion regarding the
effectiveness of AEDs.

Logistically, location limited the performance of programs. Dif ! cul-
ties with access were common, particularly in rural areas. Adequately
equipped health facilities and diagnostic tools (electroencephalography
[EEG]) were extremely limited and costly. Some authors also reported a
high turnover of personnel involved in projects resulting in a waste of
time and money including training and coaching. Overall, we ! nd that
the majority of provision of antiepileptic programs was not designed
in the most optimal way to assess its effectiveness. The main objective
of these projects was primarily improvement in the availability and/or
accessibility of treatments for epilepsy. Concerning the place of imple-
mentation of the program, the community approach recommended by

WHO was the most widely used and most effective due its proximity
to patients, especially when involving medical personnel already
established in the study area.

The recruitment phase and the methods used for this step were key
elements in the success of a program, especially in terms of its impact on
the population (percentage of participation and membership). Ap-
proaches used varied from advertising in a local newspaper to public
meetings and commercial radio.

Involvement and targeted training of nurses in diagnosis and thera-
peutic management were relatively effective  [34]. Such personnel
outnumber physicians, and may reach people more widespread geo-
graphically, although in some countries logistical and economic aspects
are problematical [20]. Generally, the level of evidence of the effective-
ness of experimental programs to support PWE was low, but the vast
majority of these programs were not designed in an optimal way to as-
sess effectiveness in the populations studied.

The AEDs used in these studies have all been proven in well-
conducted clinical trials to be effective for epilepsy, and their safety pro-

! les are well-known, even ifthe bene ! t/risk in a particular population is
not automatically generalizable to all populations (e.g., risk of Stevens B
Johnson syndrome or toxic epidermal necrolysis with carbamazepine or
lamotrigine in Asian populations [48B50]). The resulting question is
Ghould the effectiveness of a program to reduce the treatment gap be
quanti ! ed by only the proportion of subjects free of seizure? OThe num-
ber of subjects covered and following the entire program is an indicator
less subject to confounding factors such as drug/food interactions. How-
ever, a target population of a program is often constrained by ! nancial
issues. Adherence to a program (as a whole) and adherence to treat-
ment are two concepts to differentiate particularly as improvement op-
tions are not identical from one concept to another. Adherence to AEDs
can be improved by therapeutic patient education (that helps patients
acquire or maintain the skills they need to manage their life with epilep-

sy in the best possible way, WHO de ! nition). Home visits and the estab-
lishment of facilities directly in villages showed relevant ef ! ciency.
Finally, a crucial element not to be missed and ethically essential is to
ensure the sustainability of the supply of AEDs after the evaluation
phase. Homogenization and standardization of monitoring and evalua-
tion of programs with relevant output, outcome, and impact indicators
would lead to strengthen comparison and enable meta-analysis.
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