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NDENENNTN 1 IsaLiauqmas@uwwawmu 7
MIFNEN 2560 311421 60 AUNNMITINADANN

6
Pa9uULIe lnamImenaNlseansaan va4
Cronbach AfeNuLTaliyiiy 0.95
6

3) BULIONARNNINIINISLIUUIT
IngrAIEas [uLUUneaauTiaLAanaal
4 GADN I 30 98 YN 4 1589 e
YAIRINTIN MU TINEN T RO NNFDAARD
(10C) NNEFmayiinwneLSuLgoud b

& 13 (% £ =y g

wdqlnaansld (try out) NUUNLILUAL
L% = = cil a ~ a
sven@nsntin 21 IseSuueBnavnuinea
FINTAUDUUNY FITINIYANUNNITEN SN
FTFUNFENING 25 U 45 AL HeNAINN
918l (p) BETE19 0.33-0.73 ANBWNAF NN (1)
R38N 0.27-0.53 asmaNaizaiuzaduy
NOFAUYIINL WU 0.85

[ 4
NITINUTIUTINUBDYA
1) Ugnilme dniseungudiet1e
NANVIARDILALNFNAILAN TUAIALTLaIA
a ¥ ‘zll a Y aa
maReus Wammsemsituu; Ammesey



13
TONAINOVIDINMT LAZNANTAANANIINNTT
SeuenuUuuumIsaurssasniauiagyinmsa
0N
| < ¥ :!/

2) FLHLNOUMINANDI NLUTDYANY
gmmaaﬂa;ué]”;aa'mvlﬁl,l,ﬁ e sEeuadLayaN
ATa@ae LuLIa Raven’s progressive matri-
ces WATMATHNIaMEY RNTWIhMvasay
NOWRLW MULULTATY 3 Usznm

3) FYHYNARDY IRNANTINMIEEUS
FILLNUNITINMITLUTANTURN T UUT Y
(% = A dl [ a 2
firundnmif 1 leumsdamaiFauionug
wuuNsEan CMEN AUNGuUNenns Waginms
Beu3iUL BE TUNgNenLaN TeRTivenenans
1394 M1LI0IRINTIN WU 7 WNMITANTT

M191971 1 Yoy U IYRINgNdRREN

Vol.14 No.2

= Y o QIJ
SEUTIUIN 12 Flag
(Y P2 XY (% U
4) FYHULAIMINAADI N”’J?GHQ@GL%NTW)T
NAFDUNAITEN AELULIAYT 3 Usenn

NANISIAE

aaudl 1 ﬁauﬂaﬁugmwmmjué’maha

HAMTAATZAONNUANEITENTINGN
maﬁnﬁwﬁ%ammjmwudw My Gatiiany
(body mass index) LLa‘f.:ﬂ@ﬁtynﬁﬁ%@é’wLmu
76 Raven’s progressive matrices maamjm
neaasLaynaNmuUaN sfnnsLanehesEg
ﬁﬂN(T =.109; F 3)—2879'p= .065) @
maaLLaymuLummummmwﬂaamaJ Gt
F L RHIGER G LEAIGTIN T 1

3 NANNARDY NANAILAN
s — —
X S.D. X S.D.
1t @) 13.71 0.46 13.82 0.39
amﬁzyzyw 39.48 6.55 39.21 6.34
AERNIRMNES (NN/N) 19.83 3.68 177 3.42

aaufl 2 anwsansadawnsdygn
ANNEIN BB lumsie
AIHIAMERNINNNANNYNADIAZLIA
mMsnauauadlumMILATRNMITNUANNG
(attention) LATANNINVULYINNW (working
memory) M EidogaTas 2 faulsil
2 vo X
1o wamsnmanansnaulasisd

1) fawEeu wuhenaeeanenTs
@1auauaﬂuﬂﬁﬂﬁﬁam'ﬁmmﬁm@’n34%@%
IINguVAaDILaznaNeUaN lfanauan
61971 (T" = 0.283 ; F oy = 0828 0 = 0.636)
mmmlﬁauwmwmmammmaﬂumwau
aummmﬂa;wmaw‘hﬂ’jwmjmmuqmaa'm‘i
ﬁaéwﬁmﬁﬁgéfm 0.01 (T*= 474 F . =1388)
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IMINeFELANNUANITILgUaIF IS e
univariate analysis ALadeuavaweaUn
MATPINIDINAMIADUEUDI L TUH1TA

J’ﬂﬁ%d?%@g{?%ﬂm&léﬁiﬂLL@BNaﬂﬁW@ﬁBU uni-
variate analysis im@:LLamsLu@n‘mﬁ 2

aN5197 2 @iwmﬁmmgmwﬁmmuwmgmmaaL’;mmwauauaﬂum'ﬁﬂﬁﬁ@mimmﬁwumm

ﬁﬂmmgwamiwmam univariate analysis 91 EI@J'

NawiSen CHEY
i i i i univariate analysis
NRNNARDY NANAILAN NRNNARES NRNAILAN
X SD X SD X SD X SD F
SR-sound 76627 320.34 86921 26313 51499 2395 6594 35473 3.188
Select ch. sound 94119 32234 87354 299.75 696.056 142.04 84918 285.84 6.444*
Sustain sound 76248 2723 78527 29109 58807 14907 7189 2844 4.649*
SR-dot 760.13 3348 72236 317.75 40815 11218 50495  200.03 4.989*
Select ch.-dot(20) 83132 39405 8244 3867 42524 7084 58717 28561 8.480**
Select ch.-dot(21) 898.89 32141 84878 37209 53453 9267 6832 24588 8.964**
Focus dot 71626 22179 64488 23042 45236 9246 5261  135.99 5.630*
Sustain dot 756.82 26151 66708 25356 477.31 8084 58528  177.59 8.574**
SR-letter 82298 31445 86031 29438 56892 19841 65849  331.96 1.502
Select ch-letter(20)  992.82  396.38 86145 388.04 572.36 10745 72429 304.85 6.186*
Select ch.-letter(21)  977.31 23449 93046 2636 73144 15214 84582 193.24 6.056*
Focus letter 696.09 234.96 72674 26471 50487 7858 53612 14525 0.939
Sustain letter 81646 24829 81354 2422 55628 8823 56653  156.01 0.092
Series letter 576.33 153.78 55482 1548  437.99 100.08 48673 14644 2.114

*p<0.05 WSELELTENIINGNVARDILALNNAILAN
**p<0.01 LLSUUWELITENINNGNTIANBIUALNENAILON

2) flewdtunuIeIRALTaInZIUL
PMugNFaIMInaUaEUad lumILfTRmasnn
é’wumm%ﬂwamdmmmLLazmj'NmuQN
liflanuuanenei (T2 = 0159 ; Foum =

14,41)
0.466 ; p = 0.938) FIUNIISLUNUNALRARL

8 North-Eastern Thai Journal
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PDIAZUUUANNYNF D3 UM TABLFHD IV
NANVIARBIGNIINGNAILANDE IR TRy
fisuin 006 (T = 0735 ; F o, =2153;D
<0.05) MMINAFDLANNUANGIITIEIG VDI

fLU3ee univariate analysis ARARLLAY



ﬁ’)%lﬂj EIUUNGIIUTDITDIASLEUUATINEN
G,]JBGGL‘%W]’}TG] BUFUDILACNANITNAOFDL uni-

Vol.14 No.2

variate analysis TIEUEAIlUMTINN 3

Gl']‘i’lﬂﬁ 3 M mﬁ e Sﬁ’J%Lﬁ AN L‘]J%N']Gﬁg’]%‘ﬂaﬂﬁﬁLL‘HM@’J']S\I‘Qﬁéf@del,%ﬂﬁﬁﬁmﬂﬂuaﬂ BLRSNANTT

OEYU univariate analysis 91 EJ@:

nawi3en ARSTL
. ' . . univariate analysis
NANNARBS NANAILAN NANNAREI NANAILAN
X S.D. X S.D. X S.D. X S.D. F

SR-sound 32.82 14.12 315 13.41 40756 1233 39.14 9.62 0.296
Select ch. sound 28.5 13.64 25 13.76 39.32 12.74 28 12.18 11.652**
Sustain sound 5.29 3.06 5 2.78 7.21 2.64 5.14 2.94 7.684**
SR-dot 34.25 17.99 34.54 18.61 20.14 17.26 1976  16.24 0.008
Select ch.-dot(20) 40 11.29 36.71 13.21 47.68 4.16 39.36 1355 9.651**
Select ch.-dot(21) 16.71 37 15.07 5.76 17.64 4.09 13.46 6.29 8.688**
Focus dot 8.07 1.94 8.21 2.33 8.64 2.54 7.21 3 3.699
Sustain dot 7.39 2.64 7.89 2.42 8.93 2.12 7.04 3.1 7.113*
SR-letter 31.04 14.91 30.25 15.56 23.54 1862 2157  17.18 0.169
Select ch.-letter(20) 30.11 15.11 29.07 12.9 40.43 1324 3207 1241 5.942*
Select ch.-letter(21) 13.89 5.38 13.29 5.44 16.18 4.79 13.29 5.1 4.786*
Focus letter 6.79 2.9 6.79 2.23 8.21 248 6.64 2.98 4.585*
Sustain letter 7.29 2.65 6.93 2.62 7.93 2.68 6.93 2.89 1.801
Series letter 27.61 6.46 28.71 44 29.57 6.2 29.25 4.35 0.05

* p<0.05 LWRHUWELT I NNGNYIARDIUATNENAILAN

** p<0.01 IWSHUWELTENNINGNNARDILAENGNATLON

3 NAUSHUNUNMRALIRINAINS
mauauaﬂumsﬂﬁﬁﬁmﬁ:mméﬁummaﬁwms:
ynmnInganaaaLazngNemuay innm
) =1742 ;p =

1 v A 1 1 a
084) FIUNRRISLUNLNALRRLUDIIANMINDL

LEINEININ (T2 = 0.595 F.

AUDIYDINGNNANIUDENTINGNAILANDEN

Ausenfiseey 001 (T° = 9.536 ; Fowm =

27.928 ; p < 0.01) iaTmanaFaLAYMLANGHY
T8gfe univariate analysis enimABLAEIL
Desuwnasgurasammaaouauadluns
TP ORGP SE TR ANSVIIEIAGEEN
MIVAEEY univariate analysis TEEUEAI N
T 4
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aN5197 4 @iwmﬁmmgmmﬁmmummgmmaaL’;mmﬁ@]auauaﬂum'ﬁﬂﬁﬁ@mimmﬁwumm

NVULNNUURENRYDININANDY univariate analysis 186)

nawSen e IR,
NANNARDY NENALAN NANNARDY NYNAAN analysis
X SD X SD X S.D. X S.D. F

Odd - even 926.7 148.91 867.54 265.02 857.09 172.9 882.4 300.04 0.15
Vowel - consonant 805.12 95.9 762.76 226.71 750.71 111.94 777.97  281.63 0.226
Switch - Thai letter

868.49 188.74 716.11 300.18 826.69 211.45 863.03  304.22 0.269
number
Left - right 619.36 103.42 581.75 133.14 564.05 116.33 589.53 116.1 0.673
Up - down 648.44 118.73 651.76 198.85 636.63 124.15 640.83  146.23 0.013
Switch-up-down-
loft-right 823.69 202.08 766.33 249.33 745.76 172.9 754.39  267.41 0.021
Stroop 818.9 195.4 718.87 161.62 673.84 144 695.32  224.29 0.182
Flanker 710.68 98.77 654.16 127.2 644.35 65.23 675.12  123.06 1.366
2 words span 4223.04 773.18 4208.07 901.69 2849.35 721.91 4130.28 739.02 43.045%*
3 words span 5612.32 1000.43 5221.53  548.77 3600.2 b66.37 514523 693.46 83.376**
4 words span 6569.13 1302.46 577691 218453 4571.26 1306.9 618446 1339.92 20.799**
TUALIH 0 back 111065 413.7 1192 222.91 621.45 171.06 140652 226.89 213.730**
Tafiesf 1 back 1077.3  300.27 1091.37 307.82 70329 25754 921.54 333.66 7.507**
TUALIH 2 back 1273563 280.71 1285.64 425.89 687.06 266.65 114819 341.98 31.660**

** p<0.01 LWRUUELTEINNGNTIOABIUALNENAILON

4) NOWSUUNUNAARLVDIASUUY
PMNNdRITRIMInaUaad MR
SN U IED NG sl

ANNLANFIIAY (T = 0.852 - F o= 2494,

4,41)
p = 0.12) SIUASISUUNL A LARLALLAL

ANNYNIDITDININDUAUDIVDINGHNORD
FINNNgueUaNDENIRTEATTIsERU 0.01

North-Eastern Thai Journal
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(T? = 2.07; F,m=931p<001) MMINeFU
ANHLANGITIEIGIE univariate analysis @
L%gEJLLﬁﬁﬁﬁl’J%L‘]‘jHGLU%NWW?jW%ﬁJ@G@&LL%u
PagndsaIMInaUauas lwmILRTRME
NUMUANNNVULTNINULAZHAN TN AT

univariate analysis 186 LEAIIUMTINN 5
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el 5 Fedeuacdi e asezime eI sUsuas MR

mﬁmmﬁmmwmﬁﬁﬂmsv‘immmmamwmﬂau univariate analysis 91 EJ@JI

flasi3en P EHE univariate
NgaNAAa NRAAILAN NgaNAAa NRAAILAN )
x SD x SD X SD x SD F

Odd - even 30.61 11.16 21.39 11.65 31.29 9.96 23.11 11.12 0.617
Vowel - consonant 37.04 9.57 27.18 14.23 36.32 11.24 28.57 135 0.04
Switch -Thai letter

20.79 8.27 16.29 7.99 25.75 12.71 16.57 8.28 2.476
number
Left - right 52.68 10.44 43.86 19.61 48.36 13.71 36.25 18.54 10.292**
Up - down 43.68 17.33 36.71 19.67 47.64 15.95 36.29 16.7 0.939
Switch-up-down-
lefo-right 22.5 10.16 17.57 10.45 28.43 13.82 19.39 10.36 5.684*
Stroop 58.89 25.03 70.5 23.76 79.32 21.86 63.5 27.07 2.78
Flanker 80.36 19.96 76.43 23.57 88.79 8.54 70.18 24.01 0.108
2 words span 1.91 0.61 1.98 0.62 6.07 1.02 5.04 14 5.082*
3 words span a55 0.77 2.59 0.73 12.11 1.71 9.07 1.82 39.020**
4 words span 2.52 0.6 2.38 091 3.14 0.65 2.14 0.71 5.248*
T8 0 back B.&2 0.94 471 1.27 4.45 0.58 2.11 0.42 44.268**
TuAesH 1 back 8.96 1.1 8.04 1.67 3.32 0.92 2.34 1 3.037
TR 2 back 2.21 0.42 2.36 0.87 6.21 3.05 4.43 1.43 77.705**

* p<0.05 WSELELTENINGNVARDILALNANAILAN
** p<0.01 LWRUUELTENTNNGNYANBIUALNENAILON

Mauft 3 ANALATL

nMsEnEL e A RAE)
PR NP AR AR
NINFIMNIGTDINGHNAGDINA T 20,64+
5.19 uasngNaugNAandn 19.61+7.78
VAFOUERATN (t-test) WU lanauenehs
DENIRTIIENFTYIEINgN (t=.172; p = 0.843)
AINEIBIUND ATUUAA L UDIAT L

wABAMAIRsEATasNRaeRasiaiu 17.54
+3.69 wavNgNAILANEALTN 22.07+4.11
NUTOTRRL TR A AR
°11amzjmmawﬁmdmajmmuquaa'nﬁﬁa

o @

fety (t=4.35, p<.01)

: I3
aauil 4 NANNENEMINISIELL

ANNMIANNNL NS UALLALLRAE)
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YDINAFNEYDIMIBEL 0 vbreradid
TiovInNgNraalenidn7.7942.11 uavnas
AUaNHALTU 7.64+2.42 adauaaDan
(t-test) WU kiflanausnensaeafiiedemy
FEWINNGN (t=0.466, p=0.498) FIUNAITEI
WU AR TBINATNE NI TE LU
PDINGHNASDINANTU 13.6412.28 uasNgs
AIUANAA1LTL 10.18+3.41 Nedaumanan
(t-test) wm'mmmumﬁlmaqwaﬁmw%‘
VNS S UUYDINGNNARDIGINTINGNAILAN

pealtiudneTy (t=5.99, p<0.05)

= s\ o
ﬂﬂﬂ‘i’lﬂﬂﬂﬂ']ﬁ")@ﬁl
HaMTANENATIRNLTIN S U lungu
NAADIASNRNAILANIDIE FriNIaMY Loy
seeuadtTyn i uaneiotu Woana
° a A [ d{ c‘ a | % c‘
fdesvFailatuausNazNasafLlTeNN
A A o A > ) !
FINN 1HDIAINTATUNNAIINRIUFINAGID
6
ANNNINIDNUNTBTIIAN WASNTYITYIMS
BUY LRTANNLATLAYBIN LT UTIFU
ugnMNTIRaUSIUMTITEA WWhmanesey
AnLanensasshlens leun anuansnT
6
NS NaFNONIMINITELY Lay
AnuLeALaTasinGeuisrasnaslegl¥ms
Anneidayavmadnudsnuh ifenuuan
FIFNIINGN LAAID AT INMLMAY
NNMIE ARV RN ILLTEUTIN
A n{ U Y v Aa ijl
AogUuuumsseufifivede lWdiSuuiues
fMETNINaMTIEN AU LMNF LA
sialuil
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1) @MNGdla (attention) WaZANIN
YUY (Working memory) WuANNENINTE
\BewviBileyan (cognitive ability) fignéieylu

6
NMasINasaNaRNOVTIMINTREL Tumsise
ASaeNNG lanaraMNT YW Sade
mnmmgméﬁmLLammeLuﬂﬁmauaummﬁ

Aa vAa d‘ [~ d; A a
MIUHUAMTeNUTITUAIDINTUA Com-
puterize Battery Test 1813150007
pnéaiiasumn (accuracy) wayInavezim
MIPOLEUAS T atE N NFLELIAuN
MINDUEUDIILNTNALLTUANA (reaction

X ~ | @ A aa ~ A [
time) Anefiudadim? dolduunism
APANNTDILATDINDNIUG® MENAIAINMS
ffiumATewinEeunaameaaddiam
1uﬂ13@1a‘uauaqmiﬂﬁﬁamﬁmmﬁmmm
fslatipennauaILNYNM TNy
S wmIsausueIn UM ss Uit
Twn (9 T 14 mava ) slanhnguaiua

] = o (% cil b2~ 1

DHUNHULFIATY (113199 1) LLamsL‘wmmw
A ] cs:d

wLsaﬂuﬂqmmmmmmiﬂuﬁﬁﬂismawa

U

©

A03ja lADE19TIAEIINN Femanaiiasann
HaewAnemnausmasnssustasami e
nmaiinauludunenmsseuuy CMEN
FAAAARINUMSFAN®I289 Takeuchi et al.”?

Fvnmsanniunaasiasfidusindnmnle
AAVEN S Sendai 7 lgSUmsFinNuEneMse
NUNUENHNVUTNULR RN NANTENY
ARATUNY white matter @1eAaM3 frac-
tional anisotropy (FA) WU USRIMWMTLNH

v ° ° A [ (% 6 &
@W%@?WNQW?NSWWGW%W@ﬂf}\]%ﬂﬁ\lw%ﬁﬁﬂ



1RINUANNYIWNYDY myelination Y89 white
matter U31I430U right prefrontal cortex,
intraparietal sulcus Wag A0 body
of the corpus callosum LLﬁmsLﬁLﬁWiﬂm‘i
& % o o ! A 4
Hnsumssnus NN ey R
Aainenuidaisamnssialssamyin s
ANuEINTD luMTUszananadaya ldaen

< A a oA 29’ ° ra
TIa5aTRUTEANE N INANN U I HAa

[ 6
Fansameiiygnfruuarinadunnonens
a [} a [ d‘ cRI 1'% 1
SUUgImNa shudnilademitegaloun azivin
<5mNgﬂéafl,umsmauaumwuﬁmwé’qmﬂ
MIA WML IUN NI AG DIV
nasaufuaNNdslaldgndasnnniings
ATLONYNMNTENULALENINL N ACHUUANNYN
FaglumInauauasmssnueuidmve (8
Tu 14 mavam ) genngNenUaNEn sl
o o dl Y G R | o
ety (319N 2) waa Iidivsn el
cil Yo & 3:

MInauauasn iesumsinauluduaaums
FuLUy CMEN

2) ANNNVULYINW (working mem-

[~ o o cRI cil 1 | [ ;ﬁ
ory) {UAITA PRIV FINANDNARNOND

56101213 e ARIINTNSEIUNS

MIMILTE
WemusinSuungameaadlfinamney
quad MU FTam s umuaNNTIvMe
OUBDENTINGHATLONYNMTEI Wil
WLNNAMIRDUARDITDITNITEUNGNNAGD
TunsUftiEnmssaumneshumssaniu (stor-
age) uasmIUSLLqeToxa (updating) Zefioh
Lﬂua@ﬁﬂssﬁauwé’ﬁﬁﬁwé’tymmmm%gma

ANNNDLYNU (Working memory capacity;

Vol.14 No.2

WMC)™" %ennaMINoUNIIaINaN
uaNaEheiiiiEFay (p< 0.01) Faldurnszem
words span W8 n back (M3199 3) wanaNIi
AzUBBANNYNF DI lNTRauauaslums
UHTFmssnumuaNNIIMINNUTINGH
NARBIENFINTINGNAILONYINMILNU URLHA
HWenuh 714 14 ssagssin va)dumstia
' (% [=3 [ %
NNOTUMTIGLNY (storage) Lagmsdsulys
1038 (updating) POIANNI YUY V8
NRNNASDINANNYNADIFINIINGNAILAN
1 A v o dl Y @ 1
DUNNULFAIATY (139N 4) wes 1¥fina
{Em%wmjammamﬁ working memory ca-
pacity :MNNIINGNAILAN FOAAFDIUMS

1 flasnngduuy

fin9e9 Uopasai et al.
8ot CMEN SusaumsBamussnssuaums
vinldiDalAnSemeslanio concentrate luds
NS ﬁmﬂ%ms repeating b practicing
o iAeeMNTsusaInszualsTamaas
Hi3en sdenasiaanaaasnevndilonn
PR T R e O AN Y AT
3) WULIAANNATLARTUYRINTH

- o - o de
FumMnWAauUUUIsAUA NN AN
1NN ITIN mmamu‘ﬂ’gd (Suanprung Stress
Test 20 [SPST-20]) FauluuutsuluananIen
dl % :5 dl (% o A cil
NI IUETNIUINND ISR ANAATEAT
wisnzanuaulng logldnsaunmdermad
A lanasdian’® wusnauaiums
WerhGeurssamauilenuieiun iuanehs
fupt AT AYLIINg N aaaIasiTeay
AEUUUA NN ATIGININGHNAILIONDLEN

North-Eastern Thai Journal
of Neuroscience

13



Vol.14 No.2

Yooy widafugan1sivandawuan
TN SUUNFUNADINTYAUALIUUANNATLR
FnnguenuaNatsiltiad ey (p< 0.05) 39
VaneiMaFEULLIL CMEN Faenh sfiinEew
JanunanameLiosanguuumasaud
WAy TA NS B ua T NINULAE
AmusiihvsnglunaBeudiuauwas gl
UITEIMAMIIEEUA Woueay luiadun

'S v Y v Aaa v_ A 19 cil
FOAARDINLYDLEUYDI HENHA Aaind 7
W MITAUTINMAMIEEUMIEU RS
[ 1 L o Aa 6
ANBHULHOUAMUUAAUGD LAy FUAUINTDA
Sauss InanhonssatlwmsauiueNeYe
o Y v A A gj c;l % 1
lFgGendanadslulufadanas malal
Faums WEBpuslenudslalufahanasda
v A dl ¥ v A dl (% o
a@mmmﬂmlﬁwmum’; (arouse) MIWN
iwiaFe NanssugUiuumMaEeusvanvany
Ul Seninanaeala lumaB o
35 | 1 [=3 (% a cil a ch/
T usiaenslafionuseiUeaesURTRaTn
vinGeisasngudsdnat luemuieBuesysiy
4 c:{\l [ GLD a (% | 18
voud line Wifieduanesioganw

4) MEURKINTANAUNITITE WU

! 6
ATLUILARLYDINARNONTNIINTILUIN
Wenenaas 309 MiewosdsiTie sasngs
NONIGINIINANAILANDE AT ATy
TAdiwisuuuumsses CMEN  ssnsowiia
6

NaFNONIIIMISeule seaadasiunis
finw209 Jaeggi et al.? way Buschkuehl et
al” IWIMISRNANNVULYN U
e fluid intelligence (Gf) ¥ AR Seusl
ANNEINTD WMTWIAGHE MIFTIAE5
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wianssnnade) maudtlym m3dalums

] A Y A A QE
WINDITH uazdaasu A iSuuinasugns
YNIMIEUUE

=\ QU

d91nanngIae

sUiuuMasaw CMEN WWaihamaaas
lFfumeAmmaArAneenaas 309 vheaeg
AI AAa [ 1% a :J/ LY =y A n{
FINTIG NUBNSLUTUNTHUNENTN 1 M@
Suudl 2 TInaeine 2560 159Eemihna el
FNn ST9AAINEN S LNUINeT TInTe

1 Aj [~ LY a n{ a [ 1 1@ @
VDU sml,ﬁuumﬁwmmmqmvl,mumtmﬂ £

1 v I
ANIDNNTINAFNOTDYINNITIIL LT
AANTTINN DY Y AL EIFINIT0A0
a L% = U 13

AMNIeEEAYRIINE L lEaNE

LANAITBNADY

1. @ aINNIseauIne1enans ay
welulad. mMadamsznsisunings
"3%snmam%wé’ﬂgmﬂﬁﬁﬂm%uﬁugm.
A lasuiusissmugdaainma
sowinenenansuaznalulat: 2546,
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Original Article

Clinical Feature & Outcome in Adults with

Acute Bacterial Meningitis:

A 2 Year Retrospective Study

in Sunpasitthiprasong Hospital

Nattapot Dadphan, Arkhom Arayawichanont

Department of Medicine, Sunpasitthiprasong Hospital, Muang Ubon Ratchathani District, Ubon Ratchathani Province,

Thailand

Background: Acute bacterial menin-
gitis is one of the neurological emergency
condition, which caused high morbidity
and mortality rate if not appropriately
treated. Its clinical features include acute
onset of headache, fever, nuchal rigidity,
impaired mental status. However, only half
of the cases present with classic triad of
fever, nuchal rigidity and impaired mental
status. The clinical features, laboratory
features, outcome of acute bacterial men-
ingitis are never studied in Sunpasitthipra-
song Hospital. The objective of this study
is to describe clinical features, laboratory
features, outcome of acute bacterial men-
ingitis patients admitted in our hospital and
to study factors, which related to the out-

come.

Methods : Medical records of acute
bacterial meningitis patients who admitted
during January 2013 to December 2014
were searched according to ICD-10 in Sun-
pasitthiprasong hospital electronic data-
base. We included all patients who are aged
more than 15 years-old, diagnosed with
acute bacterial meningitis. Demographic
data, clinical features, underlying diseases,
imaging studies, cerebrospinal fluid study
and microbiology profile, blood culture,
plasma glucose, complications and out-
come of patients at discharge were col-
lected. Data were analyzed by using Med-
Calc version 16.2 and SPSS version 23.0.

Results : 123 patients were diagnosed
acute bacterial meningitis. 83 patients were

male (67.56%) and ratio of male and female
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was 2.08. Mean age of studied patient was
50.98+18.62 years old. About 66.7% (82
patients) presented with headache. 56.9 %
(70 patients) presented with fever. 65.9 %
(81 patients) presented with nuchal rigidity.
In addition, 51.2% (63 patients) presented
with impaired mental status. However, only
12.2% (15 patients) present with all four of
above symptoms. According to brain imag-
ing data, only 10.6 % (13 patients) has
abnormalities specific with meningitis. CSF
analysis was done in 119 patients (96.7%).
Increase opening pressure (>20) was found
42.9 % (51 patients). Elevated CSF white
blood cell count was observed in 68.9 % (82
patients), with neutrophil predominated in
48 patients (40.3 %). Elevated CSF protein
was observed in almost all patients (92.4 %,
110 patients). Low CSF/plasma glucose
ratio was observed in 80 patients (67.2 %).
CSF culture was positive in 9 patients (7.6
%). Poor outcome, determined by not
improve at discharge and death, in this

study is 17.9% (22 patients). Almost all of

Background:

Acute bacterial meningitis is inflam-
mation of meninges caused by bacteria,
developing within hours to days."*It is a

medical emergency condition characterized
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our patients had recovery from the disease
(82.1%). Only 10 patients were death in
hospital (8.1%). Residual neurological deficit
was found in 23 patients (18.7%). Factors
predicted poor outcome are elderly age
(defined as age >65 years old) OR 7.14 (95%
CI 2.63 to 19.34) p=0.001, altered mental
status as presenting symptom OR 4.5 (95%
CI1.44 to 14.66) p=0.01 and neutrophil more
than 80% in CSF white blood cell OR 6.65
(95% CI 1.33 to 33.24) p=0.02. However,
prior antibiotic administration was not
significant for good or poor prognostic
factor.

Conclusion: Majority of acute bacte-
rial meningitis patients in our study pre-
sented with at least two of major symptoms.
Factors predicted poor clinical outcome
included elderly, impaired mental status
and more than 80% of neutrophil in CSF
white blood cell.

Keyword: Bacterial meningitis, clinical
features, laboratory features, outcome,

Sunpasitthiprasong hospital

by headache, fever, neck stiffness and
alteration of mental status. Only 44 percent
of cases were characterized by the classic
triad of fever, neck stiffness, and impaired

mental status.’ It causes significant morbidity



and mortality if left untreated or improper
treated.”® Incidence in western countries
between 2006 to 2007 is 1.38/100,000
people/year and case-fatality rate is 14.3%’
There are few studies of acute bacterial
meningitis in Thailand. However, clinical
features, laboratory features, outcome of
acute bacterial meningitis are never studied
in Sunpasitthiprasong Hospital. The objective
of this study is to determine clinical features,
laboratory features, outcome of acute bacterial
meningitis patients admitted in our hospital
and to study factors that related to the out-

come.

Methods :

Medical records of acute bacterial
meningitis patients who admitted during
January 2013 to December 2014 were
searched according to ICD-10 in Sunpasit-
thiprasong hospital electronic database. We
included all patients who are aged more
than 15 years-old, and diagnosed with
acute bacterial meningitis. Demographic
data, clinical features (headache, fever,
neck stiffness and alteration of mental
status), underlying diseases including
altered immune status, imaging studies,
cerebrospinal fluid (CSF) study and micro-

biology profile, blood culture, plasma glu-

Vol.14 No.2

cose, complications and outcome of pa-
tients at discharge were collected. Patients
aged more than 65 years old were classified
as elderly. Patients with immunosuppres-
sive therapy, diabetes mellitus and HIV
infection were classified as immunocom-
promised host.”

Imaging studies include brain com-
puted tomography (CT) and chest radio-
graph. Abnormalities specific to bacterial
meningitis in CT scan of brain include
hydrocephalus, cerebral edema, meningeal
enhancement, cerebral infarction, subdural
effusion, lesions consistent with septic
emboli, venous sinus thrombosis and
subdural empyema.’ Abnormalities of chest
radiograph were lesion that consistent with
bacterial pneumonia. Abnormalities of CSF
studies includes cell number and differential
count, glucose, protein, gram stain, culture
for bacterial, and counter immunoelectro-
phoresis (CIE). Data of prior antibiotics use
were also collected.

Neurological complications and dis-
charge outcome were recorded. Chi-square
tests were used to compare categorical
outcomes. Odds ratios and 95 percent
confidence intervals were used to predict
association between clinical parameter and

unfavorable outcome. Data were analyzed
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by using MedCalc version 16.2 and SPSS

version 23.0.

Results :
123 patients were diagnosed acute

bacterial meningitis. 83 patients were male

(67.5%) and ratio of male and female was
2.08. Mean age of studied patients was
50.98%+18.62 years old (range 16-87 years
old). Demographic and clinical data were

summarized in Table 1.

Table 1 Demographic and clinical data of acute bacterial meningitis patients

Number of case (N=123) Percentage

Gender

Male 83 67.5

Female 40 32.5
Age (years)

>65 30 24.4

<65 93 75.6
Predisposing conditions

None 76 61.8

Diabetes mellitus 13 10.6

HIV infection 2 1.6

Immunosuppressive therapy 4 3.3

Others 28 22.8

Our study found that about 66.7 % (82
patients) presented with headache. 56.9 %
(70 patients) presented with fever. 65.9 %
(81 patients) presented with nuchal rigidity.
Moreover, 51.2% (63 patients) presented
with impaired mental status. 86.2% (106

North-Eastern Thai Journal
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patients) presented with at least 2 of the
above symptoms. However, only 12.2% (15
patients) present with all of the above
symptoms. Presenting symptoms of acute
bacterial meningitis are presented in Table
2.
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Table 2 Presenting symptoms of acute bacterial meningitis patients

Number of case (N=123) Percentage

Headache

Yes 82 66.7

No 41 33.3
Fever

Yes 70 56.9

No 53 43.1
Stiff neck

Yes 81 65.9

No 42 34.1
Altered mental status

Yes 63 51.2

No 60 48.8
At least 2 of above symptoms

Yes 106 106

No 17 17
All above 4 symptoms

Yes 15 12.2

No 108 87.8

According to brain imaging data, only
10.6 % (13 patients) had abnormalities spe-
cific with meningitis. 6 patients (4.9%) had
hydrocephalus. 2 patients (1.6%) had lep-
tomeningeal enhancement. 1 patient (0.8%)
had subdural collection. 2 patients (1.6%)
had brain edema and 2 patients (1.6%) had

ring-enhanced lesion. Normal CT scan were

84 patients (68.3 %). Missing data of CT
Brain were 21.1 % (26 patients) Abnormali-
ties of chest radiograph included lesion
consistent with bacterial pneumonia 0.8%
(1 patient). Others non-specific abnormali-
ties such as pulmonary congestion, cardio-
megaly, emphysematous lung 18.7% (23

patients). Normal chest radiograph were

North-Eastern Thai Journal 21
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43.1% (53 patients). Missing data of chest  bacterial meningitis are shown in Table 3
radiograph were 37.4% (46 patients). CT  and Table 4 respectively.

scan and chest radiograph features of acute

Table 3 CT brain finding of acute bacterial meningitis patients

Number of case (N=123) Percentage

Lesion specific with bacterial meningitis 13 10.6
(total)

e Hydrocephalus 6 49

e Leptomeningeal enhancement 2 1.63

» Subdural collection 1 0.8

¢ Brain edema 2 1.63

e Ring-enhanced lesion 2 1.63
Non-specific abnormality finding 0 0
Normal CT findings 84 68.3
Not done 26 211

Table 4 Chest radiograph features of acute bacterial meningitis

Number of case (N=123) Percentage
Pneumonia 1 0.8
Non-specific abnormality finding 23 18.7
Normal chest finding 53 43.1
Not done 46 37.4

CSF was obtained in (96.7%) 119 CSF white blood cell count was observed
patients. Four patients (3.3%) failed to do  in 68.9% (82 patients), with neutrophil
lumbar puncture. Increase opening pressure  predominated in 48 patients (40.3%). Ele-

(>20) was found 42.9% (51 patients). Elevated ~ vated CSF protein was observed in almost

22 North-Eastern Thai Journal
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all patients (92.4%, 110 patients). Low CSF/
plasma glucose ratio was observed in 80
patients (67.2%). CSF culture was positive
in 9 of 119 patients (7.3%). Among 4 of 9
positive CSF culture were identified as

Streptococcus group B. The others 5 of 9

Vol.14 No.2

were identified Streptococcus pneumoniae,

Streptococcus group D, Streptococcus spp.,

Klebsiella pneumoniae, and Staphylococcus

coagulase negative respectively. CSF

features of acute bacterial meningitis are

shown in Table 5 and Table 6 respectively.

Table 5 CSF features of acute bacterial meningitis patients

Number of case (N=119) Percentage

Open pressure (mmHZO)

o <20 68 57.1

¢ >20-40 46 38.7

e >40 5 4.2
WBC count (cell/ml)

e <100 37 31.1

* >100-1000 57 47.9

* >1000-5000 17 14.3

e >5000 8 6.7
Neutrophil (percentage)

e <20 32 26.9

e >20-80 39 32.8

e >80 483 40.3
CSF protein (mg%)

o <45 9 7.6

e >45-200 58 445

e >200 57 47.9
CSF glucose (<40 mg%)

Yes 58 48.7

No 61 51.3
CSF/serum glucose ratio <0.5

Yes 80 67.2

No 39 32.8
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Table 6 CSF microbiology of acute bacterial meningitis

Number of case (N=119) Percentage

CSF gram stain

¢ Found organism 4 3.4

+ Not found organism 115 96.6
CSF culture

¢ Positive 9 7.6

¢ No growth 110 92.4
CIE (N=17)

¢ Positive 3 17.6

¢ Negative 14 82.4

In 19 patients (15.4 %) were hemocul-
ture positive. 7 patients (5.7%) were identi-
fied Streptococcus group B, 3 patients
(2.4%) were identified Streptococcus group
A, 2 patients(1.6%) were identified Strepto-
coccus pneumoniae, 3 patients (2.4%) were
identified Streptococcus spp., 2 patients
(1.6%) were identified Escherichia coli and

the others 2 were reported Pseudomonas

spp. (0.8%) and gram positive bacilli (0.8%)
respectively. 55 patients (44.7%) had re-
ceived antibiotics before arrived our hospi-
tal. Antibiotics used in all of 55 patients
were ceftriaxone which had been adminis-
tered from rural hospital. Data of hemocul-
ture and prior antibiotics use are shown in

Table 7.

Table 7 CSF Data of hemoculture and prior antibiotics use

Number of case (N=123) Percentage
Hemoculture
Positive 19 15.4
No growth 104 84.6
Prior antibiotics use
Yes 55 447
No 68 55.3
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Poor outcome, determined by not
improvement at discharge and death, in
this study was 17.9% (22 patients). Almost
all of our patients had improvement and
recovery from the disease (82.1%). Only 10
patients were death in hospital (8.1%). Re-
sidual neurological deficit was found in 23
patients (18.7%). Factors predicted poor
outcome were elderly age (defined as age

>65 years old) OR 7.14 (95% CI1 2.64 to0 19.34)

Vol.14 No.2

p=0.0001, altered mental status as present-
ing symptom OR 4.5 (95% CI 1.44 to 14.66)
p=0.01 and neutrophil more than 80% in
CSF white blood cell OR 6.65 (95% CI 1.33
to 33.24) p=0.02. However, prior antibiotic
administration was not significant for good
or poor prognostic factor. Analysis of factors
associated with poor outcome and neuro-
logical complications are shown in Table 8

and Table 9 respectively.

Table 8 Multivariate analysis of factors associated with poor outcome of acute bacterial

meningitis
Characteristic Poor outcome Good outcome  Odds ratio (95%CI) P Value
No./No. evaluated (%) (N = 22) (N = 101)

Elderly (age>65) 13/22 (59.1%) 17/101 (16.8%) 7.14 (2.64 - 19.34) 0.0001
Male gender 14/22 (63.6%) 69/101 (68.3%) 0.81(0.31-2.13) 0.67
Clinical presentation

® Headache 6/22.(27.3%) 76/101 (75.2%) 0.12(0.04 - 0.35) 0.0001

= Fever 10/22 (45.5%) 60/101 (59.4%) 0.57(0.23 - 1.44) 0.23

= Stiff neck 15/22 (68.2%) 66/101 (65.3%) 1.14 (0.42 - 3.05) 0.80

= Altered mental status 18/22 (81.8%) 45/101 (44.6%) 4.6 (1.44 - 14.66) 0.01
Predisposing conditions

= DM 2/17 (11.8%) 1/72 (1.4%) 1.35(0.27 - 6.76) 0.71

= HIV 0/15 (0%) 2/63 (3.2%) 0.79 (0.04 - 17.39) 0.88

= [mmunosuppressive therapy 1/16 (6.25%) 3/64 (4.7%) 1.36 (0.13- 13.97) 0.80
Specific abnormalities on CT brain 13/16 (81.25%) 52/68 (76.5%) 1.33(0.34-5.27) 0.68
CSF inflammatory index

= QOpen pressure >20-40 vs.<20 8/13 (61.5%) 38/67 (56.7%) 1.22(0.36 - 4.13) 0.75

= QOpen pressure >40 vs. <20 0/5 (0%) 5/34 (14.7%) 0.49 (0.02 - 10.14) 0.64

= WBC count >100-1000 vs. <100 9/17 (52.9%) 48/77 (62.3%) 0.68 (0.24 - 1.96) 0.47

= WBC count >1000-5000 vs. <100 2/10 (20%) 15/44 (34.1%) 0.48 (0.09 - 2.57) 0.39

= WBC count >5000 vs. <100 1/9 (11.1%) 7/36 (19.4%) 0.52 (0.06 - 4.85) 0.56
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Table 8 (continued.)

Characteristic Poor Outcome  Good Outcome Odds Ratio P Value
(N = 22) (N = 101) (95%CT)
= %Neutrophil >20-80 vs. <20 4/8 (50%) 35/62 (56.5%) 0.77(0.18 - 3.37) 0.73
= 9%Neutrophil >80 vs. <20 12/16 (75%) 36/63 (57.1%) 2.25(0.65 - 7.75) 0.20
= CSF protein >45-200 vs. <45 6/8 (75%) 47/54 (87%) 0.45(0.07 - 2.67) 0.38
= CSF protein >200 vs. <45 12/14 (85.7%) 45/52 (86.5%) 0.93(0.17- 5.09) 0.94
= Low CSF glucose (<40) 10/20 (50%) 48/98 (49%) 1.04(0.40 - 2.73) 0.93
= (CSF/serum glucose ratio <0.5 11/19 (57.9%) 69/89 (77.5%) 0.40(0.14-1.13) 0.08
Positive CSF gram stain 2/20 (10%) 2/93 (2.2%) 5.06(0.67 -38.27) 0.12
Positive CSF culture 2/20 (10%) 7/91 (7.7%) 1.33(0.26 - 6.96) 0.73
CIE 1/2 (50%) 2/15 (13.3%) 6.5(0.28- 151.13) 0.24
Pneumonia on chest radiograph 0/10 (0%) 1/44 (2.3%) 1.38(0.05- 36.37) 0.85
Positive hemoculture 3/21 (14.3%) 16/88 (18.2%) 0.75(0.20 - 2.86) 0.67
Prior antibiotics 7/22 (31.8%) 48/101 (47.5%) 0.562(0.19 - 1.37) 0.18

Table 9 Multivariate analysis of factors associated with neurological complications of

acute bacterial meningitis

Characteristic Neurological No 0dds ratio (95%CI) P Value
No./No.evaluated (%) complications complications
(N = 23) (N = 64)

Elderly (age>65) 9/23 (39.1%) 13/64 (20.3%) 2.52(09-71) 0.08
Male gender 14/23 (60.9%) 43/64 (67.2%) 0.76(0.28 - 2.04) 0.59
Clinical presentation

= Headache 9/23 (39.1%) 53/64 (82.8%) 0.13(0.05 - 0.38) 0.0002

= Fever 156/23 (65.2%) 41/64 (64.1%) 1.05(0.39 - 2.85) 0.92

= Stiff neck 16/23 (65.2%) 44/64 (68.8%) 0.85(0.31 - 2.33) 0.76

= Altered mental status 14/23 (60.9%) 25/64 (39.1%) 2.42(0.91 - 6.44) 0.08
Predisposing conditions

= DM 3/20 (15%) 4/43 (9.3%) 1.72(0.35 - 8.54) 0.61

= HIV 0/17 (0%) 2/41 (4.9%) 0.45(0.02 - 9.9) 0.61

® Immunosuppressive therapy 0/17 (0%) 3/42 (7.1%) 0.32(0.02 - 6.58) 0.46
Specific abnormalities on CT brain 9/14 (64.3%) 37/44 (84.1%) 0.34(0.9 - 1.33) 0.12
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Table 9 (continued.)
Characteristic Neurological No 0Odds ratio (95%CI) P Value
complications complications
(N = 23) (N = 64)
CSF inflammatory index
= QOpen pressure >20-40 vs.<20 8/14 (57.1%) 26/44 (59.1%) 0.92(0.27 - 3.12) 0.90
= QOpen pressure >40 vs. <20 0/6 (0%) 4/22 (18.2%) 0.32(0.01-6.71) 0.46
= WBC count >100-1000 vs. <100 9/15 (60%) 31/53 (58.5%) 1.06 (0.33 - 3.43) 0.92
= WBC count >1000-5000 vs. <100 3/9 (33.3%) 8/30 (26.7%) 1.38(0.28 - 6.84) 0.70
= WBC count >5000 vs. £100 3/6 (50%) 3/6 (50%) 7.33(0.99 - 54.41) 0.051
= %Neutrophil >20-80 vs. <20 4/6 (66.7%) 25/44 (56.8%) 1.52(0.25-9.19) 0.65
= 9%Neutrophil >80 vs. <20 14/16 (87.5%) 20/39 (51.3%) 6.65 (1.33 - 33.24) 0.02
= CSF protein >45-200 vs. <45 5/6 (83.3%) 33/39 (84.6%) 0.91(0.09 - 9.22) 0.94
= CSF protein >200 vs. <45 15/16 (93.8%) 25/31 (80.6%) 3.6(0.39 - 32.87) 0.26
= Low CSF glucose (<40) 8/21(38.1%) 32/63 (50.8%) 0.6 (0.22 - 1.643) 0.32
= (CSF/serum glucose ratio <0.5 13/20 (65%) 45/57 (78.9%) 0.5(0.16 - 1.61) 0.22
Positive CSF gram stain 0/21 (0%) 3/59 (56.1%) 0.38 (0.02 - 7.58) 0.52
Positive CSF culture 0/20 (0%) 5/58 (8.6%) 0.24 (0.01 - 4.48) 0.34
CIE 0/2 (0%) 2/9 (22.2%) 0.6 (0.02 - 17.22) 0.77
Pneumonia on chest radiograph 1/11 (9.1%) 0/28 (0%) 8.14(0.31- 215.95) 0.21
Positive hemoculture 1/21 (4.8%) 12/58 (20.7%) 0.19(0.02 - 1.68) 0.12
Prior antibiotics 11/23 (47.8%) 28/64 (43.8%) 1.18(0.45 - 3.06) 0.74

Discussion :

Acute bacterial meningitis had more
incidence in men more than women in our
study. Mean age of patients is 50.98 * 18.62
years old which is similar to study in Neth-
erlands by Van de Beek, et al.’ Therefore it
is higher than other studies in Thailand.**
The ratio of men to women with acute
bacterial meningitis is 2.08, which is
higher than other studies.***®*

Although typical features of acute

bacterial meningitis include headache,

fever, stiff neck and alteration of mental
status, not all patients present with all of
classical symptoms. Our study has found
that only 15 patients (12.2%) present with
all four classical symptoms. Thus, majority
of our patients present with at least two of
four classical symptoms 106 patients
(86.2%).

Typically, CT brain findings include
meningeal enhancement, hydrocephalus,
cerebral infarction, subdural effusion,

abscess, lesions consistent with septic

North-Eastern Thai Journal
of Neuroscience

27



Vol.14 No.2

emboli, cavernous-sinus thrombosis and
lesion consistent with a disruption of blood
brain barrier.** There are less availability for
emergency contrast CT brain scan in
our hospital, therefore, most CT brain
performed in our study is non-contrast CT
scan which result in less sensitivity for
detect abnormalities in CT scan. In our
study, 78.9 % of patients had performed CT
scan but only 13 patients (10.6 %) has
abnormalites specific with meningitis
which is much lower than others study.**

CSF findings in acute bacterial
meningitis include increase opening
pressure on lumbar puncture which was
found only 42.9% of patients.” Increase CSF
WBC count, increase neutrophil percentage
>80%, increase CSF protein, low CSF
glucose, low CSF/serum glucose ratio are
found 68.9%, 40.3%, 92.4%, 48.7% and 67.2%
of our patients respectively. This finding is
much different from other studies.*'*™
There are 2 patients (1.6%) whose initial
CSF profile were not consistent with bacterial
meningitis but later revealed positive
bacterial culture, CIE on repeated CSF
examination. The incidence of atypical CSF
findings is found 0.5-12%'""*"* therefore the
incidence is low in our study. The causes

of initial normal CSF and positive microbio-
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logical studies may be due to immunocom-
promised host e.g.HIV, immunosuppressive
therapy, incorrect diagnosis'®", contamina-
tion of CSF specimen, and improper CSF
specimen processing."

In our study, CSF and hemoculture
were positive only 9 patients (7.6%) and 19
patients (15.4 %) respectively which were
much lower than other studies such as
study by Van de beek et al.’ Most of positive
hemoculture were Streptococcus group B
which were different to other studies in
which most positive culture were Strepto-
coccus pneumoniae.'” Almost half of pa-
tients (44.7%) had received antibiotics from
rural hospital before arrived our hospital.

However, prior antibiotic administra-
tion was not significant for good or poor
prognostic factor. Poor outcome, deter-
mined by no improvement at discharge and
death, in this study is 17.9% (22 patients).
Almost all of our patients had improvement
and recovery from the disease (82.1%). Only
10 patients were death in hospital (8.1%).
Residual neurological deficit was found in
23 patients (18.7%). Case motality rate in
our study is lower than other studies such
as study conducted by Van de Beek which
had mortality rate 21%.° This was due to

relatives of some patients with not-improve



outcome had decided to refused treatment
in hospital and brought patient to their
home which may result in death at home.
Factors predicted poor outcome are elderly
age, altered mental status as presenting
symptom OR 4.5 (95% CI 1.44 to 14.66) and
neutrophil more than 80% in CSF white
blood cell OR 6.65 (95% CI 1.33 to 33.24)
p=0.02 which were similar to other stud-
ies 271010

Limitations of our study are retrospec-
tive study design, missing data, low sample
size number. There is no information of
adjuvant dexamethasone use, timing of

antibiotics after diagnosis of meningitis.

Conclusion :

Acute bacterial meningitis has more
incidence in men than women. The major
presenting symptoms include headache,
fever, stiff neck and altered of mental status.
Common CSF findings include high CSF
opening pressure, CSF pleocytosis with
neutrophil predominate, high CSF protein
and low CSF glucose. Poor prognostic
factors include elderly, altered mental status
as presenting symptoms and more than 80
percent of neutrophil in CSF. Prior antibiot-
ics administration does not correlate with

good or poor outcome. Therefore, early

Vol.14 No.2

antibiotics treatment should be adminis-

tered as soon as possible.
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naeLaY ane Motor power Score NIHSS Barthel mRS*
ADL Index
RUL/RLL LUL/LLL WSNSU  Nak WSNSU naw WSNSU  naw
D/C D/C D/C
1 TIA VIV VIV - 0 0 - - 1 0
2 TIA VIV VIV - 0 0 100 100 1 0
3 TIA V/V VIV ABCD2*=2 0 0 100 100 1 0
4 Right MCA infarction VIV 0/11 ASPECT*=7 13 2 80 95 4 1
5 Left MCA infarction V/IvV VIV ASPECT =5 12 9 - - - -
6 Left MCA infarction V/IV VIV ASPECT =8 2 3 50 - 4 -
7 Lacunar infarction VIV V/IV - 0 0 80 100 2 1
8 Lacunar infarction V/IV VIV - - - 90 90 4 1
9 Subarachnoid /v /v - - - 15 100 4 1
hemorrhage
10 Left basal ganglia 0/0 VIV - - - 5 50 4 8
hemorrhage
11 Acute ischemic stroke VIV /v - 5 2 40 95 2 1
due to cerebral
thrombosis
12 Right cerebellar stroke /v VIV ASPECT=8 4 = 65 = 4 =

S/P craniotomy

RUL/ RLL= Right upper limb/ Right lower limb

LUL/LLL= Left upper limb/ Left lower limb

TIA= Transient Ischemic Stroke

MCA infarction= Middle Cerebral Artery Infarction

ABCD2 LﬂumLLuuw%ﬂiumumwLﬁmmaﬂiwaa@Laawﬁmaﬂammwﬁwmy Uimaumamiﬂmmwmma ANNAL 813

QN mmmmﬂu ‘]J‘&’N]Ii@t]ﬁ%’ﬂ% WWﬂﬂWﬂdﬁ\‘mNWHﬂﬂN@’ﬂNLﬂﬁﬂé’hﬂﬂ

ASPECT funsunniilumsshusaianaisdeaniiawasanamadlsemaanidonsuosiia Middle Cerebral Artery Infarction’
NiEsS fhiazuuuiivenenapuussaslsevaonfonsmns Seengemaneffiansquussnn’®

7

Barthel ADL \{Junzuindl lfUseiiuanaansnsn lumsvniaimsdseariudnanuas mndlazunigs (Bslndides 100) manetedl

@’JTNﬂWSﬂ‘mSL%ﬂWi‘ﬁ’JHLW%@W%LBG‘IGQ\JNWTW

D/C = Discharge
mRS scale {uazuunfivananuiinmg ¢aud 0-6 loaazuun 0 vaneds iflansiing Bosauisazuun 6 vensdadedia
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aura) 291007 aomsdauaznu ldaanh
A . . . @ v
LarTie ophthalmoplegia migraine Liluet
laqiiunt)ae migraine w2 ngu flams
SnwemelnInis (acute attack) WagnS

1]89r (prophylactic treatment)

WENBATFTINENUBINGLNA migraine”

e mwﬁwmmiﬁ@vlm i deiia
NNMIVaFTamaeadanunadng Tudaua
(cranial arteries) LAZSNNNINILNITVLNLG
PINADALED
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M3LNA migraine attack g 2 Svee
dl = =) o A
szazfl 1 AXANTAUGIVDINRRALEDA
FANBILAYANIZNAREA D1AHRIN AnTeud
UseameiafiSun cortical spreading de-
pression (CSD) MI3NAALNG sNIzeumn
A v o .
ANOILAZINAAANA WIANINES serotonin
(5-hydroxytryptamine, 5-HT) NI G
ENIENUNTIRANTUNAARanuazenT A
§3UUBY serotonin (serotonin receptor an-
. K A £ [ a
tagonist) R4danslumstesiumsiintae
Famelanau
szaied 2 avenifivagnun luszagian
GLW?EI’Nﬁ%aa@Lﬁ@@ﬂ&lmﬂ&ﬂ&ﬂ&léﬁLLaBDj\IIﬂ’JEJ?GB
YR = 1 ¥ ! . .
SAnthedswathsann 14hlad trigeminal
neurovascular system avAUNLImMAIFR b
seaigfl 2 9 wadsyanm luaueas trigeminal
complex LAY peptides 2ONNINAILTUA
974V substance P 1@y calcitonin gene-
related peptide (CGRP) peptides wiaiiay
, y A dX X A4 y
trigger Wvaandasiaesitaidorinanasd
T (pial vessels) wazduuan (dura vessels)
2eNLG WaLiNMISNLEL (neurogenic inflam-
mation) LLﬁSﬁdﬂiSéjﬂ nociceptive fibers 284
trigeminal nerve XAt ViaaARDA ¥ WiAe
[~3
ANNAVLIA
adeiaiavizanzduliine migraine
attack imanetladeenetivu Feuenenarili
| N~ L2 Aa A
witazyana mifugthevgeasluumems
faufuiladumyiadunii ol 5 nas
Tngy o) ¢lail
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1. 9WNIUATEIUIeNS
1.1 Sutlsemnuaing e vee
M RS Temua s LNaD Lazaain
1.2 MTUSUAIUEILTS (Cheese),
chocolate, citrus fruit, wines, beers
1.3 s3Uq9uets 190 inde e,
€d| I\ 2&/ 1
Iulwsaldliutio (2u sausage), ANKIPI
6 . . I
2. 979N (emotional trigger) VLGQTLLﬂ
Gﬂl = = YR [}
Holeanaeaus aNulngs ANNFRNFUTY
3. RUNedaN 1 LasPahaRnly ues
AN mMadunalng Maasullassmn

|
a a

cil [ (= A
DHD- IMET NAUNTULLII (shmfwdaven)

U

|
a

NAUYWI aMeTan

4. aaﬂmm‘wﬂ VL@stm' estrogen, pro-
gesterone (§70EN3AY% NILAA migraine 129
nauviaernzlszddow), enaumiiesiasy
ﬂ'ﬁgwmu,aﬂuw@ﬁamqﬁi@?%fuaaﬂa\lu
NALN ﬁm%w@@%dmsﬁ ANNA migraine
azanadlugclassnad 2 uay 3 va9naes
A0

5. MIUDUNEY MIDALALIIES
UMW UM UaUMAY VB auar i
lulneannge aiméwé’amﬂa%'hm’;gm‘%m
dunanny

N195N1N

MIINEN migraine Glmsjaz acute attack
ﬁigﬁaué’wmmjm specific LlaE non-specific
Uﬂ%ﬁ@lm non-specific drugs i tnaathe
L% aspirin b paracetamol &1 NSAIDs &1



AUNITOLREY 1% metoclopramide WA
domperidone &1 narcotics W codeine,
pethidine LAY morphine M3Aan 4N 1410
P99¢N FUMULIBSMTUIMNTLN IUTUSTIU
=) dl = % b4

MILIAATIHE ANNDYBINIRENNT LavYavna
Fasenugthatssnvenen Tudihenguid
M3 Ii3us9 (mild attack) Sinaginméng
mﬁaqla\l analgesic 38 NSAIDs Ehﬂ%i{ﬂ’ail
NRNANDIMILINFTHYIULSS (severe attack)
A3Wienlunga specific antimigraine L%
sumatriptan YD) Eﬂﬂa‘:&l ergot alkaloids LTt
ergotamine 8¢ dihydroergotamine i

f9U5UNITT 29 WNITUIAFTHELUL
migraine HWNBFADINMTAAANNILALANN
FULTITDIDINS TIRNAINALADITANTD
NANIALNEINTEAULNOLINTU ANNLATLA

] ¢

mmiﬁm’iaaﬂﬁmmﬂu vasoactive 3%
tyramine, chocolate %38 alcohol TINENMT
1650 caffeine fsnnifinly msl@suenfidi
prophylactic regimen @m@iaﬁunﬂﬁfwﬁmzas
nawuLiszanes 6 Weudihdsiiuludihe
dld (% (% | cgs/
ARdnesisia 1%

1. fomsthefsweannni 2 a39ee
=
R

2. Hsverwaansiie attack LeazASg
WINaNNN 24 Flsg

Ay 1% v 1 cil Lo

3. Adevhuwasms denlungui #5nm
acute attack VsaUWENGINET

4. JenaauwaviaaiNamIfasnan

14 | dl } 4%

mﬂfﬁ aﬂuﬂquﬂmﬁm acute attack
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A v 4% cil %
5. S\ILLH’]I%S\I“IJ@Qﬁ?i\lﬂiﬂﬁﬂi‘ﬂﬂﬁg(ﬂ%

Y A A ] A dl (2
11/1 Lﬁ@@’m’]i‘lﬁia\lg\l FNITDRINLR 29tfaay

P | 4 [} A cil 1% [~ 3
NITEIUEN® \ILG] % NTNNSRIAURWLI TN
6. lunIusiainzunIndan 11w

hemiplegic migraine, basilar migraine

L % [ 4
7. Dq\JI‘]_]’] H@]@ﬂﬂ?i’iﬁﬂﬂ'ﬂ‘lﬁﬁ? ¢

ms Fenlungushen Aduuunsnmuag/
A (% | v v dl cil (% |
weatlaafiu aznaluidafifeniiu NQNUDY
a £ 1 6
en 746 ﬁa\lﬁﬁﬁaaﬂﬁ]‘ﬂ‘ﬁ M s rased
v v 4 A v (% (% | :91
Fornald veadaeTaeds desiai
I Ergot alkakoids Elﬁﬂaqu\lﬁ | ergot-
amine tartate, dihydroergotamine
1. Ergotamine tartate (Cafergot®,
Vasograin®)
e iaiani il gold standard
AWSUMILTINEIMT b acute attack 35 1E
gj |caI A A A | 4
ENGINEISNNDMIVE0N aura AT WIS
thausnnianwdadosfen mzasyinl sl
Aaeldng Bneazianehsluudazyaag endl
vislugUsudsemu mfio axléau lulsemetlne
=} LY = CRI %
Nangsdsudsemn gnazfisdangaduda
finrasms ben
» .
Aatn RNNMINTLEUN adrenergic
WA 5-HT (serotonin) receptor L3130 pre-
6
synaptic ‘Vlﬂﬁflimmﬂ% potent vasoconstric-
tor 18 external carotid system (LL@i‘laifl AR0)
anaidan i intracranial circulation) @@
sterile inflammation P09 &uszamln dura

mater Ha9INARNIYRIENT neuropeptide
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. cﬂl | Y A (% ¥
transmitter ﬁﬁdﬂasl,w,ﬂ@mﬁaﬂLﬁﬂ%lﬁ%ﬂi%ﬁm
% substance P, neurokinin 39vh laae1n1s
thale

(-4 1 [ 724 o =) (9

Saie 1% 1l S nEnULLIE WS
984 migraine attacks VNAATIAE 1 -1 e
2 |diﬂ/ (% 9: A
F1o1n19 kN fTuaTnSulsemug laan
1 aSamelumitedalug

-4 [ L dld a a

289592 UL NNNALUNG
2DIMINDIIAL iTaHANNRAUNRYRITEUL
152NN OUNTDILNI NARDINTUI A FITee

. . Ly csld va 3
migraine LagKUI8718UTEIA ischemic
disease 11 %1 lAINAE0AYERENDARDA
£ A =) 2&/ £ dl o v

lsadursaiilsnEess asanewh ivane
Baer lalara eI AN MAGID LTS

21M19 bimanlszaed aauld 01Bemn
(3988% 40 - 50) NWLTDIRINTY UIAIDY 1D
= YR A a ! . .
bEl AHNFAN wislouitozlsle (tingling) e

6
Umaiatauh 91nawd vasoconstriction
dl A 1 [~3 v (% g
Na0ALADAFIULAY LAZRUNIIDN 9Tl
ATAAWIALIAY HUNTIRNUWLY IR
navdfunayae (nervousness) wavag lxige
(restlessness) 21406 rebound headache
[ Y] 2 QIJ 13
NESSULITEMULLAT 12-48 Falag mekden
fodiarazynlminnséinen (dependency)
CMI o A =

LLasmawq@m%wﬂwu 21MUIAFTHERN
MInemeN (withdrawal) ke rebound head-
ache 1§ s lalansifnnnidenias 2 039
WaafaeTLAY 3-4 4T 4N naproxen
f3N0aA withdrawal effect lunIdidasmyn

81 ergotamine tartrate
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2. Dihydroergotamine &Iﬂ%ﬂfcja\l‘ﬁ
oA dihydroergotamine mesylate (Dihy-
dergot®)

(DHE - 45) Siwal|%lu4 acute attack
msl,u'gﬂl,l,uuﬁ@ﬂﬁwaal,vim U nasal spray
stwneaspadvanariios endeidnld
AT YR0aRaneNUYaLn

natn ludeineassnunensiansn
W11 blood-brain barrier LL@””JL?’JJWVI,‘]J’sj brain
stem nuclei ¥ FaAMIWNINITELANNEL
1@

¥ o

2@ laiwu rebound headache

dausld 1w acute attack Tl
DHE 2316 1 8N, MMINanaLaaam b IeNe e
eNENUNTDLAE 1 metoclopramide b
P10 1N, Mavisanidandn fems e
a0l DHE $11&8n 1 a%a merlu 1 42l
uatlaien i 4 aSsmesln 24 #2la

215 Ll esaed Adneriu ergot-

amine tartate

II Triptans® Eﬂi%ﬂ@i&lﬁfﬁ@lﬂ% specific
drug slanssniedses lnsu Senvaney
sfalunguitldun first generation Aa
sumatriptan (9 SalldnSausnlus w.er. 2534),
LLaSﬂa‘:S\I second generation triptans VLGgTLLﬂ'
golmitriptan, naratriptan (L%Nsl%ﬂ W.¢1.2540)
LAY rigatriptan (L%Ni“ﬂ%ﬂ W.¢1. 2641)

naln qulﬂﬁﬁﬁm‘flumgﬁuﬁmad 5-HT

(serotonin) NHANNANEALAGIUAE potent



61961150 5-HT o%i@ 1B, 1D, 1F LasLeaiuwng
1A grismMandsinendiiu antimigraine
effect vL(igfl,l:r’i
1. Vasoconstriction §8 meningeal,
dura, cerebral LALWANALADA L pia Loy
NILAUISU 5-HT 1B fnannidnnrasEinn.
Fanann uenanitlesnadanaanLdonuan
natlvan@ssedne Wi coronary artery vl
Hudasrieansms 4en
2. FuffnsruaumIsniauYadTTLL

Uszamlag

21 naggudifuriia 5-HT 1D
13190 presynaptic 284 trigeminal C-fibers
vl fiananas substance P Wwag neurok-
inin A

22 nagdudifuriia 5-HT 1D
1551904 presynaptic trigeminal A-fibers ¥ 9
natfuflenanas calcitonin gene-related
peptide (CGRP) 391 [Winana@anu5iion.
dura a6

23 HudsmathefiAnanmanse
6 cell 194 trigeminal nuclei WAENIEGUFITY
e 5-HT 1B/1D Iufuanaswhliaanisiie
| @anymamniis

mﬂ*‘/‘iﬂa'nml,l,é”;’hﬂaq'm triptans §en
VenEiin a9 lLTiHasna Y sumatriptan
LVh‘IiL?‘l/L Sumatriptan (Imigran®)
Sumatroptan succinate 3@ seroto-

nin receptor agonist MHNINANNMTAAIE
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= (v a 2 2 a
2R NaLEILaLEe mﬂwaﬂwgﬂm
Iditviieenasdl bioavailability (F) gefis3ae
8% 96 WAL A NS NINTaINNSALNLAD
10 it usitn Wi luguSudssnmuasiien F s
ueiSaeay 14 whein enduriulysdulunwanash
Sowar 14 D 21 uasgnynanefidiuduaaning
laluguiAouulaafiugmlng

ﬂa\lﬂ 1. & specific §8o 5-HT 1D

= 2 o Y A
receptor oe 15 mamz@;mﬂw \Ai® vasocon-
striction
2. SNatfUEN plasma extravasa-

tion 9839 neuropeptide neurotransmitter AN
%aaméﬂa@i‘% dura mater

[ %4 1 j- 24 L9 =S [

saie e Il umsSnsnuuuidaunwaueas
migraine attack 1A HTUaL 25-50 [,

21ma LR sszaed I@Bdaﬂmy'@ﬂ’m

' YA A A X
QLENNITOVINENG D b H SRS transient
symptoms % flushing, irritation USLI0h
Snenyhiie snmssnifendslesuen 15 wift
dl a % E2 £ A = dl LY

(Lmamﬁmimmwm) W38 45 wv (LNasu
1J529Mn) mi‘u%msmmmmwﬂ%ﬁﬂﬁﬁia
Y3 Lﬁaamﬂmgﬁﬁwmﬂm monoamine
oxidase A (MAO-A) dratiudsildensisnn
AU MAO-A inhibitor 1% phenelzine LY
moclobemide 113 e msnanafaae
ey WA coronary spasm wag lsinag
1ﬂuc§ﬂw ischemic heart disease 3R NN
(% a dl 1 o a 14
@uiawngl,admmﬁnmuQa\lmm@ﬂawﬂ,@
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III Analgesics and narcotics
dl ¥ | cs; 2 |
Hﬂﬂiﬁaﬁaﬂﬂﬁ‘ﬂ’]@ﬂq AR LN par-
acetamol, aspirin, carisoprodol (Alaxan®),
chlorzoxazone (Parafon forte®) LAY codeine
1. Paracetamol LAY codeine par-
& A YA A
acetamol Winenfiussumamsthaldd fius
}3 1 ¥ :!I cil v
T#aehanermnadiosann luawmnaf lnanms
(9 B 1A 1 R 6
S bl apnuinfoms il ielseasd co-
[~ 1 ;§ LY}
deine \UULNGN narcotis 8ONENDILILUIN
L3ININ paracetamol
v o @ ¢
ﬂa‘lﬂ Paracetamol HUEI@LB‘LLVL"ZTS\I
cycloxygenase 8EN8aU MUTULNNGN nar-
6
cotics %aam]‘wﬂ@ Elﬂi?.ﬁéj% opioid receptor
:!J d; ° rAa o v %
eL%ﬁN@GLL@BL%@LH@ msl,mlazytywmaauﬂau
IR e AR AN AT G NG T TRrTT A1
Y a A ° 7
Fad Smsihemaneamuen 19N
4 LEUMS I codeine 39N aspirin Wse
acetaminophen ‘1/1%@61,% barbiturate $3NNUEN
¥ gj < A o (% (%
AU A T 1IIMNaIna dInSuSN
acute attack
|74 1 i3 [ A Y
Faield Ilumssnenuuudieunan
284 migraine attacks
Hamasszds Mm3l¥ennga narcotic
liasldfastariunmnnzanayin WiRans&ie
¢ (dependency)
-1 [ 5L
91mssislszaed Paracetamol 11
dl Yo a A dl cidl cgg
Gﬂmwslfﬁ‘mimsj\lmmmiww?/um AN
A A [7%% i o
WaaReMIUATNI codeine TuanaSULsEms
dl LY o Y =3 =)
Waszdutia m@mﬂ%‘maar}q}m ORI AN
1 =< = [~3 v
JWDHINLILANTEDE
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o 6 .
2. Aspirin luouius04 salicylates
dlca 13 o cgl A 1
Fteldnndnivanmmste l§ena par-
acetamol lasftszdnsnnlndidssfiu
NSAIDs inengnuaztaaadeluameddae
176
v ¢ @ ¢
ﬂaln &l‘]_la\‘lLa%vL%N cyclo-oxyge-
{ o 6 .
nase mﬂ%ﬂﬁmmiﬂw prostaglandins Lae
Saflnadiugamamenuzadniaiien
174 1 i3 [ A Y
Fagiald 1lumesnsuuuidaunas
9849 migraine attack WA F5nmaEszAing
650-1300 &N.
[ 4 [ 1% U Cild
danrssede v lFlugthefifanms
P09lAUNE lUNaAu s w3adl bleeding
tendency $#aNANHEIAITUANLALINT
sednseisludihelsevevie lsaduuazla
wazlaiensldniuenngu steroids ¥3e alco-
hol Hasanagyi WiAaLNa lwnaAuams
e
915 laieulszaied Ainusingfiges]
gj 1 :: dl Cﬂl 3 a 4 %
srausiteusuant aduldandun Uaevias i
}3 A [~ a
TFenmnegedaifiunmwuaaamsim
A o . . "csl v & -3
NANIBHNT “Salicylism” @swn [évis ludnuay
GLwyﬂ,wm 1sTnaumieans ﬂ?@ﬁi‘]ﬂ” B
fise waa Huau 92993 Wieoan N3z
melagy aauld onden eadlomsvinadu
Y A a A a = a
MEMIUsRzdanaan HeaNuReaUNG
209n30 - wa mulussme §n lashuazns
e laduman



IV Nonsteroidal anti-inflammatory

drugs (NSAIDs)
| cil A 6 . .
EIWﬂQNV]SJ‘]J’iSI&I‘E%S\IWﬂSLu migraine o
¥ 1 dl c§ [~ A ci (%

LawwzmﬂﬁjmﬁqNwaaﬁq‘mmia NONDILIY
108NN salicylates V98 paracetamol &N
sL%ﬂﬁjNﬁ 1% naproxen (Naprosyne®, Synﬂex®),
ibuprofen (Brufen®), kryoprofen(Oruvaﬂ®)
La¥ meclofenamate sodium (Posntan®)

na bn Waeilasmsynueed serotonin
A @ .
#9110 inhibitory neurotransmitter aAN3
IMeznguIadnsaden HUSImIssg prosta-
glandin uasHaENTRAanLIN anmMIENLEL
ﬁlﬁ@%ﬂu late phase 984 migraine attacks
Ineinatiuss chemotaxis M91&d lysosomal
enzyme LAENITUIBNIT phagocytosis
PONANNNE LN complement WY
kinin ¢/

Y a Ll [ dl dl cal Aa A

Fad Whnfue Ny szansnw
Tumasnn wwl#9asru metoclopromide,
ergotamine tartrate WNIMRNLAYU vi3a i
ketorolac aavFaSUUsEmMUIINIY dihydro-
ergotamine LWae meperidine dudn

Sarisld 14l migraine attacks 71914

= .
N3tk acute LAY prophylaxis I@EJL%‘WWJL%
U cild b4 % | 2 v Al
ﬁg‘]_]’] EI'VI&II?@‘RJ@BTW LHUFAINAIE LL@SVL@ D\lﬁ@i‘%
ddl L A a 1 A

NI tedaMIUIAfTHERNILTNTaL
Uszandion lne i prophylaxis 3Utlwmis
AeuagEuiianms 1-2 T dhiszezna 3-4 5u
[~3 o A 1
Fazaniantastiuainstaedswelugag
sananale
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sia lavaanandetsasenlunga
NSAIDs 7l |4eai
1. Naproxen (Naprosyne®, Synﬂex®)
Lﬂuawﬁuﬁsmm propionic acid gATNDEN
anysnindeSUsTuenTuag 2 aSsagn i
steady state me/ i 2-3 T NN lwan
ashFugegamelu 2 1l
ﬂa\lﬂ i prostaglandin inhibitor
14 (7 (9 Al dl 1
YDA imﬂu@m R laiaey
a1 Yo A (% %
60 1 @ﬂ%ﬂiﬁ@ﬂﬂﬁ@@l@@@%ﬂ%@@@% NN
L dl a .
VLGI?WEIGL%DS‘}J’JEWIS\Im’Jg renal hypoperfusion
19 cirrhosis, nephritic syndrome LagN13e
Flane InzennaYh Wifie acute renal
failure Tugtheianan
%’aﬁﬁ‘f sl,% acute attacks ‘ﬂm@m%
Sutlszmuegsyning 260-500 3in. 10 6 $alag
) (% dd‘ v dl £% Lo
dwisunsdin fenialaamiulizuyssmuenlu
WA 500 WD, TUAE 2 AT
2 ms bieyszaen aanld onden
=S a A A £ cﬂl
NUUFIEY NLﬁ&M@ﬂWﬁ LINLAE N
v 6
2. Tbuprofen (Brufen®™) uaviitaas
1 | | 6
propionic acid @m%m 219157 LL@iNﬂNuﬂim
v & 13 1 :é’
(308ay 85) mmmmﬂuwmamwgaqm
mel 2 Falag 2193 wnsvsnza ey lms
APTHENAART UsitnaanTn idNadamageTy
I dl Aa I olz ¥
MessTe lumanaahtlszanos 3 $alus Souas
994Uty albumin lymanashuavgnisAenas
761y TupanyNatlaaag
ﬂa\lﬂ i prostaglandin inhibitor
ﬁ’aﬁﬁ‘f sL“H: acute attacks ‘ﬂm@m%
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Futlsemuag/sendng 400-800 Nn. YN 6 Falsg
2 ms bistszaed eauld 1haviag
A | % :RI a é’ A v
ammmaammmﬂu@m PLUzaNUIRaE 15
uaglinumanumaiialany 013 bR
ﬂ'ﬁzaﬁéfaﬁdn'gw,lﬁaﬁaEm'a'ﬂu aspirin L6l
aehslsfimnadasseislugihefiuseiaunalu
MIAUDINT
.® [~ v €
3. Ketoprofen (oruvail™) \uaynuo
289 propionic acid @um?ﬁmaﬂwimﬁ’u,l,as
sy salNLARE TS MeseTan lumanash
Uazanms 2 Falug ensdadulunassizn
gogamali 30 w7 Saeiag 99 UL albumin
Tunmashuargnifeumasfidu fusanms
ey
= o gj | o 6
nabn Anatufsan1s&IaTee
prostaglandin L% leukotriene (antibrady-
kinin activity) wazelavin Wimiisaad lysosome
A9 (lysosomal membrane stabilizing
action)
ABAIFITI ATAATINNENLTTADL
A LAl cild ° 1
15 %198 1/3 h@ﬂ’;mmﬁwmmaﬂmum\ﬁm
visaihugeoymmzanarh Ifiiemsdswes
POIVRI UM 911 HS6UT99 creatinine
Tuwmashgean
215 IeLlsEaed Vi lARnevs
laleon udanuguussioanuacliifiaoy
A ~ .. 1 R 6
wislanudnyuly aspirin 91m13 Rsszasdas
anaIile WnSaNiUaIMs uN viEneannIa
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V Antiemetic agents
Eﬂﬁ’sjadﬁlﬁt,lﬁ Chlorpromazine (Chlo-
promid®), prochlorperazine (Proclozine®),
promethazine (Phenergan®), metoclopramide
(Plasﬂ@) e domperidone (Motiliurn®)
ﬂa\lﬂ Chlorpromagzine, prochlorp-
erazine, promethazine, metoclopramide
6 6
2aNHND \us domperidone 2ONEND s dopa-
mine receptor antagonist M9LAKAINT
ENGIRAEY gastric motility LIRS
A Vs A da X A
@a%\ILﬂLLﬁ?d@']LQEJ%VI Lﬂ@ail%sL%?ngLﬂ@ migraine
1%
%
v a A o -~ A Adqs
Fa8 Nty anEmMwnsen Do
39379 194 Wila) 1 metoclopramide SN
anLhAn3RENNgN ergotamine azvh Wi
3L UPDINANLIAUENAINTEIENNIT Wen
a g A o A :il v
TAARIINa0AEaA bunIHAd 0913
AMNSIMAaAA NI NAE WAL AFTSY
o/ 1 i3 [% a Y
Favield Il umssnuuudiaunan
289 migraine attacks V148U INGIL 1T
A39@ metoclopramide 2@ 10 NN, N9
NaaaRanm
91m15 liadszaed Tungsdinan
&
Q‘V]ﬁ@laaa\ladmuﬂmdmwﬂ,ﬁdmuau e
a R Ul ¥
FITIY SNV KNLILYUDLLNTIUNLDINT
ANNAAUNAT0IT5UL extrapyramidal b
dystonia, akathiasia,facial spasm e
. o ) ¥ a G v
domperidone anavh WiAaemathanSeiag
udnutay M leFuen luaageanaaznszdu
mMIF prolactin



VI [3-Blocker

EIﬂ%ﬂ@JN‘iLﬁ% propranolol, timolol,
nadolol, metoprolol Lag atenolol % acebu-
tol Wae pindolol laimsliiiesnn! intrinsic
sympathomimetic activity %aa.iﬂ%mmﬂwﬁ
waneilsyns WY angina, hypertension,
cardiac arrhythmias, acute myocardial in-
farction ORI LY 1¥5neN thyro-
toxicosis, anxiety states, glaucoma g
migraine

nabnsan amﬂaﬁﬁ@hﬂ@juﬁfﬁu%ﬂmﬁu
984 catecholamine NU adrenergic receptor
natnele migraine f9lanTuLUTs weio1a
Lﬁaqmﬂmﬁaw%ﬂaaﬁuﬂmﬁ@w peripheral
vasodilation WmEMINTERUT B, receptor
UwnaanAanrasnduiadaunaliiAe
vasodilatation #aifuner5amenvasenmathn
fifiedulu migraine wonanil [B-blockers
fugiensvnums lipolysis ¥ Wiaan385719
N9® arachidonic %uﬁu precursor 183
prostaglandin LLazé’dﬁwaé’ugmmmzﬂdm
289NSaLaa0

Faiald %a9runsiAa migraine at-

tacks

| g | = a |

Gla\lﬂu%ﬁm’mﬁmazmEI@WJ%NEHLLGla:i

Aa v v dl [ 1 21 1R 6

Gﬁu@sl,%%qaﬂa LNEAINVYDLNG mm’ﬂz\IWdﬂiSﬁ\‘m
& LY & % ;4
“ﬂ@@’g’ﬁmﬂl,l,amawmslfﬁ

® <
1. Propranolol (Inderal™) L% non-

selective [3-blockers 8y eilulasiuladvin b
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LLWﬁNW%L%W%jﬁN@GVLéNWﬂ { first-pass metabo-
lism 9161 MAFIFINTUNN

811814 Propranolol iuenfidon 14
§uan natlariu migraine laenanzlu
v dl [ [ a A A .
w”mEmmuiwmmmﬂamgamam anxiety
UaY panic 3INE wazl@suMTEaNSUAN
FDA sLumiLﬂu long - term prophylactic
treatment 983 migraine I@&JL«%WWS ﬁ-blockers
dl [ a . cﬂl a va G
Mduriie l-isomer FINAUNNUGLIY mem-
brane-stabilizing activity A51eWd15thed
%211 propranolol Gnslariuatstion 6 Wau
engeenazlaiwuing recurrent attack 21
Aldtosungszning 140-240 fadniudinTu

Fawnld filelsainladaman
Wiaaanens negative inotropic effect,
severe braycardia ¢ heart block ﬂj{ﬂ’; alsn
eLavsanaaeaNdudiu Milenugie
d‘ . . d{ A (%
9 insulin Hiasanen W inauatisannsms
autonomic fimaieauwnnTheuwmwie

. zv L% 7

M hypoglycemia wananniiéisralFludthe
Al severe peripheral vascular disease 1
Raynaud’s disease Wazanavanidesugie
Cild < Y v
ARNMLTNETINE

21015 baleUseaed wisaandu 3
FeUY oWtk

1. SeuuUseamaInnaid Wiagain

| 3 | ¥ ° Y A
Manson s ganaslaann anavildifie
insomnia, depression LAY vasoconstriction
& :ﬂ/ = o Y A
2. nduieEey inliiAanmsve

1NS9209NANHDIS8Y 191 Bronchospasm
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LAY vasoconstriction
3. %la o luawaflwwalunis
Snwvhn 1WA bradycardia, heart block, La
hypotension ¢
UONNRLNEIFITON NI
9: =3 =S cﬂl v a ;’: 6 14
TNUNIIAITUANLR aﬂuwzyammsmmﬂw
UNLYAT
2. Other B-blockers Matdand
B-blockers lun3tih prophylaxis sidiugiu
TymmeengsnITneessiiag a1ms ki
Useasd dadnlduazanuantidnands
AAUFNFFTVDIENTU
. ®, A
N. Timolol (Blocadren ™) iluen
I¢5umseansuain FDA lumsdlu long-term
prophylactic treatment 983 migraine
Henanti@din non-cardioselective {1033
(% v L 7N A (% 1A
se¥auavna Rty propranolol weid
AMNED msazanylulasiusngd pro-
pranolol ugiflemnxansnsn lumsasane luslasis
ol 1 K A 1R 6 1
§11N731 propranolol ﬁ]da\lmmﬂmwmizmﬂwa
SLUULSLENEIUNAIRDENTT BUIOT LT
Uasriuag/svning 10-40 3n.slaTu Sutlsemu
Tuay 2 A39
9. Metoprolol (Betaloc®) hRY
atenolol (Tenormin®) ﬁ@mﬁs\lﬁﬁ 4 cardis-
. R A (% v
oselective WNANNUaDAN ﬂu@ﬂammmm
LASHALTIR LeITiaga1nen atenolol 4UaaNMNg
IonfudmnaRensasssisuarannags
Al cild ° | cacil
wﬂﬂ’;amamﬁwmmjmvlmmmaa NAUNGN
14#s 89 metoprolol aej3Ering 100-200
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JafinTusia i Lag atenolol BE3¥1HING 50-150
afdnTusiain

VII Calcium channel blockers
mﬁaq'adﬁwﬁu verapamil, flunarizine,
nifedipine, diltiazem, nimodipine, nicardi-
pine, e Seaun verapamil, diltiazem,
nifedipine Wag nimodipine T38AAANNILAY
AINNTULINYDY migraine
A vAa
nabnsan NnouaaU@id vasospasm
inhibiting &g aM 39N cell 289 calcium
TeeuIMa voltage-channels ¥ WEUEImS
1anlansuas serotonin FNEITRIRUMST
imengnivrasniadanuasiatiatlasiv
N% ischemia LAY hypoxia Tuamaadawaslﬁ
A loMaiia migraine attacks
dolilaznanimeavduaunsenusias
A v v cil (Y] } 1 g 1R 6
i lurdaiientiu FotsT e1ms e szasd
& (Y 4 % 14
ForasrTuasdainuld
: . ® . ® &
1. Verapamil (Isoptin~, Veratin ™) L%
prototype 983 calcium antagonist I@ EJ‘*?T’J\’L?J
v ] A a %
@mmmu@ami@@imﬁaymmmm‘mmQﬂﬂ
syduengege lwdonil 3 Hluemdssudsymu
(% cg§ LA A |
':?szm‘um%qasﬂwmwﬂﬂ’mmnﬂmmwsm
%’aﬂa‘lﬂ’f 1%@% migraine prophy-
lactic therapy Taemmsluwinnmuasln
P . . . . cil %
(138 migraine infarction WNOT A HANS
Sneesening 240-320 NN 6T uananit
£ dd‘ L2 A
msl,%ﬁl,ummmmmmwwz aura
dravnild laiensldludthend heart



blocks

915 laisulszaied wutaefigada
constipation, GI disturbance, numbness,
gynecomastia kagend3e19ha hypotension
UONAINAESHNAYN I lithium A3efIanasTia
fainena llumsnauauasss lithium ée

2. Flunarizine (Sibelum®, Fluna-
! I3
zine®) i piperazine derivation ﬁﬁtﬂ’lﬁ T
calcium channel blockers aensaath 5314k
I dl =} 1R 6

aﬁs‘ﬂ uelifinsnnionns i issasdnans
UsemsRedslaifuiunsmans

Sorield S0 lssmuenluamwne 5-10 .
JUaLASINe prophylaxis ¥3aRALNINAEA
A o A 91:2: cﬂl
Baad vaaanldanluIng 10-20 3N, e
%ﬁwﬂuﬁiﬁ acute attack

-1 6 d; =

ams balenlseaed Hinsaniinaan
mstlaniaasnd dopamine Tuanasasdnih
%A depression ¢ ¥R extrapyrimidal
sign anMa7ien ke D, receptor Uanan
:iu A :;I [ % . A %
DI INANNTZA prolactin WA L9

3. Nifedipine (Adalat®) iflu dihydro-
1 . . 1 1% dd‘ EZ]

pyridine derivative ‘W‘LI’NVL@ WRAVIE @sl,w;cﬂma
dl a = 1 (% % [~
715 aura fpaimdsnnlredussezne
11501 W21e 10 1N, Tuaz 3 a5 ianad
LLaS@W’JWS\I’EHLLN‘EIBGI’:T@M?W?T?HS migraine 8¢
AIDENNTALA

|4 1 14 4 [ a . .

?lam‘lﬁ 1‘ﬁﬁaﬂﬂuﬂ13 IN® migraine
attacks

=1 6

81n15 baiNeseaed Postural hypo-

tension, flushing, edema, GI upset LLazlia

=
FIE

Vol.14 No.2

VIII Antidepressants

ot hamsvasniyis
wEtsymanils Aa avmsthedsse LLazﬁl\Tﬁ
Thenfly migraine fanAasiaMITNLAS I
an srdun e Fennauiitssnanantlaeiueims
1he lu migraine 16 endlanamae tricyclic
antidepressants ﬁﬁ?ﬁiy \Th amitriptylline
LaE nortriptylline (Nortrilen®)

naln

1. &y g\mﬁ reuptake 989 amine
(norepinephrine %38 serotonin) i e
WNTUYDS neurotransmitter ‘ﬁ receptor site

2. UNY serotonin2 receptor ‘Vlﬂﬁ
fufiams uptake Y84 serotonin IWTadFNB
waznSaLaan

3. ﬁﬂ%%lﬂ% membrane-stabilizing
agents, St Na* K*, ATPase activity Lay
prostaglandin synthesis

Famsarse mvrsiinseioludiaeils
U cisapride wazKth elseausnifiasanenly
faam seizure threshold

‘fl'aﬂﬂsl‘lgf GL% S prophylaxis stzﬂ’J H'f/ilfl
1M3tAeRe migraine SINAUMILTULE
e dausiaaseria tension LAy C-spine
related headache 2Wef A lunsninay
NI 30-150 NN 61974

213 LiReszaen

1 ammafslgrisduds H, receptor 39
‘V‘iﬂﬁlﬁ@ drowsiness, sedation t@zweight

gain
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2. anmsAsignadiuds muscarinic
cholinergic receptor ¥ amitriptylline
protriptylline, trimipramine %dﬁﬂﬁlﬁ@
blurred vision, dry mouth, constipation,
urinary retention, impaired cognition &g
sinus tachycardia uél trazadone v WA
omssnatesiisn

3. annranmetiuds alpha -adren-
ergie receptor Gl doxepin, trimipramine,
amitriptylline, trazadone adﬁﬂﬁlﬁw postural
hypotension, dizziness, reflex tachycardia
uel protriptylline ¥nARaIMscInation
e

4. NSt dopamine receptor
ae9gaus SwaviAn extrapyramidal
movement disorder Wasyi#ssie04 prolactin
sl,ul,ﬁamﬁa\éu%dﬁﬁwﬂu amoxapine, trimi-

pramine

IX Antiepileptic

¢ ﬁfcja\l‘ﬁ 1% valproate Wag topiramate”"
fasndaanunsiie migraine attack 1%
Arhele

1. Valproate Wsenssdusndilaiusnn
Fmthsenitazdadlinm 2-3 Sleniasasiin
A5

naln {1 Na-channel v lseugis

MILAa depolarizationgaﬂﬂ(?’ﬁ%ﬂﬁ?.jl,l,ﬁﬂismw
cortical spreading depression (CSD) ﬁmﬂ
NALNG
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Faxield 1415 prophylaxis GLW:\JT‘]J’J &
ffannsthafiswe migraine BNeR HNA 1
MISN8E5E1919 500-1500 mg/d Fiadn

2115 baisdseasd tun 929, fo
i (tremor) shmtingAn enfluadiudins
Lm:mfcjmml,ﬁﬁwﬁa@ (platelet aggregation)
v‘iﬂﬁwmam\lﬂ%w (bruising) hematoma L&y
fiAerpand wenanNiensinasady fmem
s 1% valproate shsnsnvh MRS UaLsD
G'Tu%m;w,lﬁﬂﬁ AAIYNMIATRERUMIYha
apssiuiuszezloaanslugas 6 fanianaag
M3 lfen WAYAINEARNTIUT Slowuemauaas
FlsuenmmzemaAeUnfize sy Naéﬂlm fio
wuldigu mslden valproate m1@wLv 19
HALNIRY e Naennavnanautlaamell
¢! (abnormal thyroid functions) WAL
9¢¢) (amenorrhea) M3 1% valproate $axLEN
Autnen ansseTen valproate W1 enzyme
inhibitor 3981a¥ eNAus] half-life £n7a

2. Topiramate™"

Hvenfiudnngailaal
cilca ¥ A a a a (%3
Ftanld fUszAnsnme deansdy eansnan
ANNDVDINITUIAFTHE LaLANNDIDINTIU
2 2 [P=
enuftheasld uadTeuns
Aaln £Ugls Na-channel a6 excita-
tory glutamatergic neurotransmitter L&as
6 2
Qwﬂumsau £l9989 GABA v |#ae neuronal
hyperexcitability 390uM3TUTINTLUE
1J3¢8" cortical spreading depression (CSD)
A A Ve
fannfieUnéle
Faxield 1415 prophylaxis slmﬁﬂ’m



Aa A . . A o
fo1M3129 @592 migraine AT KA 1
MITNENDEILNIY 100-200 mg FOTU’
[ %4 [ £ (% L
F80255239 TeslaTeIINs el
ﬁﬂaaﬁﬁﬂa%@ﬁﬂﬂm asanewdl car-
bonic anhydrase inhibitor AIHUAITLULIN
2R dl 9:
T heRsshsnne
1 [3 | Aa
21n15 bl slszaed Loun 1R
= | < 9n/ 9 [
AU JWTN WAUNGIAA (dose -related)
A | YR A v
Imununeaanadlane 10 Alansy
X Botulinum neurotoxin'*'""
Botulinum neurotoxin %4 potent
toxin ﬁwﬁmié’mm%a Clostidium botulinium
Ham3Tenaviuaunil Botulinum neurotoxin
Thdoduendlosiulugihe Aot hadisey
X . A o [ A A I
migrainentUi3059ldnad Hanutasasiy
@ﬂawmﬁaﬁﬂéﬁ AATDIAINWTUYDINNT
HRIMS aANNDYRINIAUENWALIALAL
[l o 4 Aan d:é’
mawﬂmmwwmmmmw
nabn @ahen lUsgsmmvas vasoactive
neuropeptide Tl pain neurotransmitter
1914 CGRP, substance P 8¢ glutamate 210
trigeminovascular complex ﬁ'ﬁﬂﬁ \N¢ neu-
rogenic inflammation LaANMTLIAFTEE
ORFEL
¥ 1 Qufy g . DX Aa
Faviald 195 prophylaxis SL%N”‘U’J a3
21Msthaesey migraine IenEN
1R 6 v ‘_9!/ |
2115 blRIUSTAIA NANTDS DT
A Y = A
mmgmammmsﬂmﬁwﬂmmmqw,lﬁa

wassiainaduseasnanunm 72 Falaaiin
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58NN status epilepticus 58 ML
=y 1 dl (% cil % A
famelunTusadias masnmndildna fa ma
el,ﬁmal,amaaéﬁnmmgm 1 prednisolone
YA 60 NN.G187% %139 dexamethasone
1 (% =l = a 1
16- 20 3N s TuNImEThadamInRey sl
aansamuenle saatums iennguiiastio
1 4 v cil o L Yoy (% 4
FINTELRENT M TV I Al eaUnaD Lé
2 [~3 o Y Yo = dz 1 [~3
el ﬂ%wﬂ%@ﬂammmimuamﬁamﬁ’s
% )
msldeadasasdiuaansn 4 lugdae
medical overused headache VLG?TG?TQEJ
Y A dl 1 (% E
?Jam@wwamwwuuamslumﬁﬁmﬁgmaJ
thedsselungis fo B o lsnTumunsenud
theuazllamuendaatiu wnzdhlaie
dawelainsusnen by daRenanefinusew
e
U 1 Lo o cil
1. r}q\Jﬂ?EIVLS\IVL@i‘LIﬂﬁLLWd%WlL‘Vij\lwﬁﬁd
AENLATMISTNINLAZTT DI
2. sﬁﬂ’;wmmuﬁm@mmﬁﬂﬂ AUND
1ﬁLﬁ@ﬂWQ8 medication overused headache
2 12 a aa A
3. N RUNeReAT e NMseans
= ) 2 ¥ KR
ammmim@mwz'gw,lsaawuvb\n@ AR
eutthe nlrmemuenudthe sl ldwa dag
o 7 2 gj 1 QI a
wngs lFmuenudthedeusisuioinistae
A = A 1
Waadomafiow Wersnuheauainisthe
U
4. MIFINLNLIA 3 138 8% cafergot
1 186 3 NAVAIDIT ﬁgﬂé’f@dﬂfumiﬁﬂﬁ
MURANZT I DANRMTUIAWINTR
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Tension - type headache
~ . =

MIUIAFTHELUY tension WIS

m@?ﬁmﬁwﬁléﬁﬂaaﬁw Anunuznatendn
=3 2 A =\ 2 A o A =

LUURIOUATDD UL mawumm\laumﬂi

(%] = dl (% [~ dl v [~
WNAVIU USnntiadnidunmanaaasiilv
QIJ a [~1 Ylg 1 A =K I
e smmathasulaaasifiauteee 2]
[~ (% g A
Wu amssiniduasiasn Wunmee 18
21M38% ) 1iu w1 eauld andeusi
Y A (%] % | 6 A
ée laadilad BNTLGHUTU DITNAANALAREA
AMAAANTNE MINTITIRaYh NMTwnrawh
NENND MIDAUDY MIDANTNAINENINAL
U emadin enuwtiosd Wudis mn1sazas
dl | Aa gj | a =3 [y 6 ¥
AN UGS 30 WTauD 1 ey m
MTLhesnnnT 15 Suln 1 eaudiadariis

A =S 1 2&’ £ cil
WURBUFLNT MILIAULLIETTI gy
GaldeaustTendn uazwusnn s Tanasat
INFIVENWLRINNTUNEHE AN IINGII46]
thadntes tautahethunas o aﬁ’;ﬂmy'

a &\’L | \/L I ] [~3

mMathesiadligulss insenunamaneswin
LAYMITNIIE assnvnawldmudngd ms
aTaTImeazlnuaMNAaUNG

nalnmsife ivnufamwiaiiady
msﬁuﬁdﬂénﬁﬂﬁlﬁ@mi spasm 284NAH
:ﬁl a 2 v =
$atsnarneves luniuas sy

MISNENUTZNOLAE

1. Acute medication 7% simple
analgesia, NSAIDs lusnusitha sy

2. Prevention medication Wb anti-
depressants (amitriptylline, nortriptylline

\udn) S0 non-pharmacologic modali-
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ties %138 alternative treatment L% biofeed-
back

3. Botulinum toxin type A injection12
{uenfingsznimsdinm analdlunefithe

4 dl M d‘ cs: (%

LL‘].JU?%LLNLL@JL%EHBHVLS\I\IL@WN’ﬂ mmumiﬂu
chronic migraine §1NN1

4. MsGaemuSnE Wedsuiuaims

}% a a 1 k%4 dl %
MINAAEN waziasnens Wenfiailaariv
1 ¥ A ]
FIAINOT H%ﬁ@iﬁd

Y o ° % 1'%
5. GLWQWLL%S%WI%ﬂWﬁa@ﬁQQHﬂ’i:ﬁ({]%

Cluster headache

mathedsssaiiaingldiios sz
Sounzizastlaznng wuldvnaaseny ey
vorlugasaguauiisfunansas mqg&qwﬁﬁ
mafeey 40tuaz 601 lumemnauazma
MNAAUANHUeMTUIOLTULUY unilateral
orbital/ supraorbital and / or temporal pain
ﬁiqmmmmmw%afgmmmﬂ Urau1n
Uszanns 15-180 wirien bl ba WimsSnsn enms
thahausidlasinmadion uasluusiazads
fthesnthalugsnanss (“alarm clock"
headache) ZesinflumradaguaztaGudu
J0InMLNY peak YIMTLIARDIA L AUAILAS
@ 3 wagnsthadsezaziiasinniy

1. ipsiluteral conjunctival injection
and / or lacrimation

2. ipsilateral nasal congestion

3. ipsilateral eyelid edema

4. ipsilateral facial sweating



5. ipsilateral miosis and ptosis
= dl gj [~ (% Y o
amsthafensdeousiiuiuiuiuly
DY 8 asseiaTu wulwweanasnnn e
- @ a4 e
g9 lunsthe AT iU My eITUL
autonomic i e1ues 116N e ﬂ,mﬂﬂim Y59
Anagyn, Uantsnaumdane saunszuanen
19ASINNIMANY9NLIe IaNwsanan
a % & tgl X =
U3eNUaeuntsad lumshn amsted
. . . v A A
radiating pain \Ugsfiswe, 9103303, widen
TR mm'ﬁéfaﬂa'nwﬂuﬂuﬁgjuw‘%m%aam
L dl =) a cs; v A
alcohol ahnuazUlevIneIBestaland
UsrTdeuluasaun¥ufiu migraine filesin
AN IIALALLATN LT NLFSITNA 2
wasnuMILeaiaidus1megain1seh
FeNe

=) 1 1 dl 1
nalnmaiie mmeﬂummwmafnmi
e falufl nerve pathway 1w base of
brain @8 trigeminal reflex pathway gn
nsd Lleiile trigeminal nerve gnnsyduaz
Amandsansnivih livasadessaunsyuane
2ened Y liAeLUInTase) nszUanm uag

1% 3 (% 1 £ 14 3

msms@mﬁuﬂsgmwmﬁanmiﬂm::@;mﬁu
Uszamngudue vhlkifevh lna aues da
AN ‘leuﬂvlma miﬂizé’j% trigeminal nerve
Taiuauiidu deep part Maxe9EaN
hypothalamus F93010% internal biologic
clock FIALMUANMINAUMAUARDN 24 T,
FINAMIFNWIANN Imaging WU hypothala-

mus WPNNIYAUININTIA cluster headache
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L9 14 cil }3
mMIsnmUsznaudiy enflldanainis
1avnued acute attack Wy eNHITMNDAR
ANNFULTILREANNDTBIMILA
1. Relief of acute headache \16’111,?1'

1.1 &1 sumatriptan MR
sansnanenthamels 16 wifl g
Lflugﬂu;uuqumawﬂﬂamWwaMmmaJ
LRYENNTIALEN

1.2 dihydroergotamine AT bY
#3130a001M15U20 Le ot 1eTasame i

= cﬂl = o 2 A [ %3
5 7 s nenfinayi vaaaidennae
LAZAINNAGINa1I1aN D WL AAa1NT b
¢ )
1J3¢596 19 peripheral vascular spasm
2. Prevention of headache VLG?T LN

2.1 #NN§N calcium channel blocker
$un verapamil 9310 240 mg-360 mg 3
Uswmnuiuay 3 AS9leNafNN anams lens
i % v [ 6R
IDYURY 94 LLAHDITVUUTENU 2- 3 FUMAAIY

[~3 [ 1 1 dl cgs/ '
Wiuwa lwmatlastiuathssiaios enfitlanade
WASHTDNNROUNIINGH ergotamine

2.2 &N steroid L5 prednisolone,

¥ e A4 e
dexamethasone "Na@mwmﬂﬁﬂawaswﬂm
NAOAADATOLNTELaNGVENLS 39 4t Taariv
' ¢
TvgnsfiTenamseansydeden verapamil M3
sl fiduaeduoanams liadseaad
a 1 cs; | A % L% ..
SnenemLsEMIaneEn s occipital
nerve NUSNUGIUNEIV9AD A2E8Y 1
dz 1 2 Aa [y 6
MR e A 2-3 dUen
2.3 & litium L‘flum alternative f

elfzf LN verapamil VLGQT
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2.4 eNNuAN valproate, topiramate

gabapentin §%InTlaTAlaLE FaMaNTEEUd

trigeminal reflex pathway

1% 1% A [ 6
%aﬁ’ﬂﬁﬂﬂﬁjﬁiﬂLLﬂ‘ﬂ’]@ﬂﬁE‘éjﬂaﬁL(ﬂ@i

gj LAl a <
T M3lRtheexaandLam 100% Afansnan
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