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Estimated data for P. falciparum clinical malaria cases in 2002
{millions)

Parameter Hypoendemic Mesoendemic Hyperendemic
& holoendemic

Attack rate (per 43 (6-117) 171 (125-261) 849 (500)

1000 population per

year)

Cases per WHC

region (millions)
Africa 1.69 (0.24-4.50) 11.52 (8.4217.58) 351.77 (207.17-351.77)  364.98 (215.82-373.95)
Americas 1.89 (0.26-5.14) 1.80 (1.32-2.75) 0 3.69 (1.58-7.89)
South East Asia 35.59 (4.97-96.83) 83.11 (60.76-126.86) 0.24 (0.14-0.24) 118.94 (65.66-223.93)
Western Pacific 3.34 (0.46-9.08) 10.84 (7.93-16.55) 0.85 (0.50-0.85) 15.03 (8.89-26.48)
Eastern 6.15 (0.86-16.73) 5.71 (4.17-8.71) 0 11.86 (5.03-25.44)
Mediterranean
Europe 0.01 (0.00-0.03) 0.54 (0.40-0.83) 0 0.55 (0.40-0.86)

Total world 48.67 (6.79-132.41) 113.52 (82.99-173.28) 352.86 (207.81-352.87) 515.05 (297.59-658.55)

T2 SRR 10 B 24BN » (0 2 P o PRSI
RELEFARAR > (R E S R

S N RHRVRER LR | P ﬁﬁ’ﬁ‘”ﬁkf‘ ?“‘f"f%i TR et R
iiﬁw '—Fﬁlﬁii‘f’ﬁg o I'] ﬁ | L b BE R B 5T o i B PRVERL (AN 2 P falciparum,
P.vivax, P.ovale, P.malariac > Ef[1fUE| P.vivax » P.ovale & AR lﬂﬁf‘ﬁgﬁl
e = A P

(1) P. falciparum * = Elﬁ}"ﬂ [E = ]E’td@%& P YRR R R R e )

falciparum I[ﬂagm Er NN [g‘m 1 Bl 8F194 fi » {E rijﬂaﬂr[ ’
PP R > PERE D R “Elc‘ﬁvﬁﬁﬁzﬁﬁ P PR -

(2) Povivax = %) fﬁ'ﬂiﬁ FLFSFIS P ~ HIR o VRS0~ PNpR R SEPY S P

falciparum™ P.vivax fYaE % FaRAEIET

(3) P.malariae’ = rﬂﬁ?ﬂ’\ﬁ?L@L LLEREE A

(4) P.ovale: i%hﬂr’% J/F'JE”E?’” S w2 T P falciparum

K Poovale Fi= o I VE(P, vivax) » EURIRTEAT RBC fﬁﬁf"ﬁj Duffy
antigen [fH @ (receptor) » VRS Povivax o [N ERPIZES T2 ﬁFJ
Duffy antigen e

(2 ) At 3 OIS )



5 BRI IIE CE B o D] PR R N PR DRSS E | o S A

FC AR~ BB IR R i) ARRERY DT 535 [ 340 i
T @Liﬁi ) FWFI’?E |G Y

Map showing Top 63.6% °
Ten Provinces of G P.f Py, % (F
Thailand with highest =scr & g7 1:1)- FF' BRI
EWH?%%%ﬁfﬁﬁ?iéﬁﬁﬁwéﬂ%ﬁﬁﬁmﬁ
N b > TR S -
. $ HRLIE 5 BB o (B

Myanmar

1. Tdk (7.147) A~ M K (R E AR -
2. Kanchanaburi (2,211) S o SR S B Y .

3. Yala (1,903) A~ BICRSCH 0 A
4, Mae Hong Son (1,659) * $\’ ?315:"‘) , E&"&éj} @“[1?1/7][ )E‘yg\u
5. Prachuap Khiri Khan (1,621) fos _ N
6. Chanthaburi (1,524) /LR AR R S iE
7. Chumporn  (1,485) TR EE A o JEER TSR EL fimy
8. Chiang Mai  (1,413) N7 == o2 F Ak s
9. Trat (1,016) fAJ N (’/1» QE%T{Z’:' N Tg‘?%l,vf;y@)%i![uﬁ
10. Ubon Ratfchathani (979) TF F

(G c S N A

SIS = (border -cros s ing ) AL i %f'\i?"éj}f‘“ﬁztﬁjﬂﬁﬁf A e 5 5 559900
]Ti'JJ SR o PR e ,ﬁiﬁﬁ*}@&{ﬁ%ﬁ“ﬂ@ﬁ%ﬁ@ 7 EL(risk
behavior)

LTE 1 (1998-2004) » 7 F BIPfUESL %f!ﬁ%?f?}'ﬁﬁ‘??l??fﬁﬁ BRIV
AelFE MR o F11991 = 2001 0 T HEEFE 1,000 ([ | EESE T Sk (average

Thai- Myanmar Thai- Cambodia Thai-Lao Thai-Malaysia
1
g : ; :
s iz: 7\7 P ;z: 1::: iz
& a0 ' \ a0 \\ &0 a0
- 60 &0 [ an
a0 an b - 40 LY F N
i = = e T o= 2 T N 7,
e & P ——t o = T S— Ny
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
) ®) © ®)
11 1 1 1
E a0 80 a0 a0
S ol &0 &0 &0
S TN A | - %ﬁ . .
% : it I =18 -
m o o | Bt et | SR o DN
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
® ®) @ ()]
101 100 10 108
[z BmM =lux} B00-
% 50 &m IR EL = e’ SE Y o
- ot S a0 ooGgR m,M.q ‘@,mycﬁﬂ; e
200 2m pedux} 200
oo oo uln} an-
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
@ o ® [(8)
—e— API —e— P. falciparum O A Miers

Comparison of average Annual Parasite Incidence per 1,000 population (API),
P. Falciparum (%) and P. vivax (%) along the Thai border during 1991-2001.

Annual Parasite Incidence, API) U?ﬁé{iﬁﬁ@%ﬁl ’@&[’[ﬁiﬁﬁ’ﬁjgiﬁ[’ﬁip@
69.6% > 3 Pl o TR T AR IE R Y 15.4% o H 1Py PLLLER



IR
SRR R 5 59T 400 BRFE > (HELE) 60 T * L) R -
SRS i BUFSYRT TN 400 Y NI ) s ) 2,600 2 )

fin -

e RIS A BURLTE S (5 )-8 Fl) o EUBBL I iy b -
T MR B T Ao ia
i o T IR 2 ol B
anopheles dirus -

Anopheles minimus *
Anopheles maculatus >
NRIEL A, sudaicus(
?ﬁﬁf‘\?ﬁ = il ) =
A. aconitus - Ef[1I']
Anopheles dirus Ey=
) — FEVEARE I*‘#“

g lfz’@ ” specises 1\\ . Dominant malaria vectors
complexes >~ ' FJaf! - . @S- ey
R N s = e O e ety i @ = @ oo @ e
71 “J,T ”ZIJl:l:#I—l— ’ T ”:IJl:]:”!I P : datng et arblorsis sndgumisnss. (0 mossase : pcharimus & oo
. SL e . " dins Punestus s paerbios 5.4 ks quadrimacaisius.
“IC N I:[J ?‘\‘l‘ﬁtl I'T lFiJ_:!-’ FJ\" - :,::wm woi @ erboess. nitcts @ sl
[— favicatrs DATDISR 83, A Rness D e @00 sepents

Fj1E - U Anopheles

V1=

R R R, Figure | from Anthony Kiszewski, Andrew Mellinger, Andrew Spielman, Pia Malaney, Sonia Erlich Sachs, and Jeffrey
d] rus IIIJ ;'IEE l 77 Eﬁ, A ~ B ~ Sachs. A Global Index Representing The Stability of Malaria Transmission. Am J Trop Med Hye 2004 70:486-498,

C> D E- F 678l » HPIeRBrssnsih ™ St - (54 P s es
P TR 10 BT pE S H PR TR R 2 R N

ﬁ‘f‘gl‘jjﬁﬁﬁf[:%ﬁ%‘fﬁ[“”i - vectorial capacity, longevity, host preference,
gonotrophic cycle (PR~ =£E]]) | biting habit, resting habit, flight
range, density; H (I} longevity EEVEIR! > 55— — et S
(1)vectorial density : F| [HHf k= E'J%ﬁ,ljrt ALY HJT; 5 i 55 ik j'F“i%?U
IR
(2) longevi ty : IR foIfE ik > BT | AR Fl ik sporogonic period
FFRIR S0 BRI A P L9
:“j‘%‘ﬁ"?  TEAPORBUA T o B SRR -AR I B S0 0 -
6 Ay - TR TR - TR S SR *?%ﬂ%ﬁhmw
pL IR j ﬁ“j\ﬁwﬂy@t o
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T EREDT P*E AR IFIJ;F’J?E' ’Htr)l—?[‘ﬁ%l& CE|| fl e PRl AT o |
1P C B i gl [“Et 2.2 Mk~ T
(4)gonotrophic cycle T Piel B o2t > b ARG R T FERIETH
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(S)biting habit ¢ [ 53 SB[ [B v o g T [t o [l R
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F9} (1 EL(exophilic) e i KRN o '35 [ kil (4. mmmus)pJF g =
%L endophagic % endophilic’ FFBH ﬁ?ﬁﬁriﬂ*lfés%ﬁwﬁff#ﬁ* ° fr TR B
FRRABERS » s S TR B~ (R B S T E [ proggiae o 25 P2 e | o
15 %1 [ 1 (endophagic) i » — #¥=1 =% ff El(endophilic) » @?Fé%:#{
9t El(exophilic)™” ° E’*iﬁawmﬁﬁﬁ » RIEL AT EE Hﬂpﬂiﬁaﬂ
Hfp o QM SN AR R A T (exophagic) 0 FJEVEL =
HzGIR =2 ﬁ&]ﬂﬁ%ffﬂh (R EL e NIl I £ yﬂmpvﬁjﬁ Gl > TEE Eﬁ}éjﬁ??_ﬁxp
%}@ ﬁl,i*’ﬂﬁ WEWF[F” [tV HH&JLI"WF iﬂi °
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Malaria vector control in Thailand AU - 200 S R
Method 2002 2003 2004 100 * rlf? ﬁﬁ‘x FF;{& ») k F E|
Indoor Residual Spraying (IRS) E%—"[ EILJ Foek N 7&{-_? o P
- Population protected, 1,167,586 | 1,608,818 | 1,037,877 ., F
- Number houses * huts sprayed. | 543,255 | 709,706 | 400,823 ’F’L Y HiS S A @Fp «EJ ’q i
Impregnated Bed Nets (IMN) ‘DEl FLJ OOCYSt (i 3 (i) > — fi
- Pop. protected. 1,367,997 | 1,936,115 | 736,552 P .r
- No. Bed nets treated. 579,008 | 863643 | 337,645 00Cys t E}T (e
(- .
e sporoz1tes Uit P. falciparum
- Pop.covered. 2,247,475 | 2,300,635 | 2,220,326 ~ fi oocyst F%{-g | 3,38 5
Bio-control ; ; —
- Pop.covered. 4,192,244 | 4349559 | 3,918,940 sporozoites * P. vivax — ffi
oocyst FA' £ 3,688
Source: Annual report of Malaria Division, 2001-3 * Aedes control was included. . —
IRS uses Deltamethrin 5% WP at a target dosage of 20 mg/sq.m. 2 cycles/year sporozoites’ & H 120% #4850 )
IMN uses Permethrin % EC at a target dosage of 0.3 gm./sq.m. twice a year N . X e X
Vi e, Degartient of icese e, MG ’FA’ E = ‘{Tﬁﬁﬁi o i~ FI\J]]? ‘{Tﬁﬁﬁi

GV T 1. 2microns <[l 1-2 sporozoi tes :&iT [ERLE el {l sporozoite
[ J%‘ TIE Tz B A i sporozoites flf?f 100%3 [& = e -
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b T A
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78 o ¥ ] e i
Essential malariology, 2nd edition, L.J. Bruce-Chwatt (1985)

Primaquine ifi * The Epidemiology and Control of Malaria, G.Macdonald (1957)
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ﬁﬁ_j LN RS NES I N Sl e T e 1 ’JFJ T
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GOPD screen RARYER T Y1 LLIER] GOPD, primaquine [T5p" ff0 " [{E oI (S &l (14
15mg/day V&% 45mg per week for 8 weeks) ° ‘,>’§‘5FIIE&E?}‘§—E"§S§% °

&ﬁ\*‘vﬁ - Jﬂ&“p AN R [fﬂ"f %= «ﬁtf 132V55 ﬁrﬁ%ﬁﬁ*h@@r Ehdﬁf
i = ApplE %ﬂﬁ‘ﬁlﬁwcxm'?‘ﬁ ﬁﬁﬁwﬁ{kﬁﬂﬁjﬁa - RV RAR
5. 6 = I/ el o (EISE LR R AR 2T £ e 28 ~ -

(2~ Rt s

PRI §0)) 2448 T[] i 8 bidol
b QUSRS S LMD ARDS 2.975K 3. [R0VES 4 F IR 1)K
73 I

FRASE ARF IR -

Eﬁ‘%ﬁgﬁﬂﬁi ﬁ%ﬁ}‘ﬁ@%«?ﬁ? , &Sﬁﬂ 71— %15 | Manifestation in Severe Malaria with ARF
- PHIES BRI AS J Puncture site - Manifestation No. (%)
Iﬁ[ﬁ;’} it femoral side o FIMANTIUFEFA- 4 |1 92 (85)
%L[?ﬁ%@%ﬁﬁ[ﬁ%ﬁﬁﬁm Indication — Hyperparasitemia 53 (49)
Fo> Y BUNY ~ CRE? ~acidosis? ~urine TR 45 (42)
output ¢ & o HFTPLTIE- jﬂgf 7 T Cerebral malaria with GCS < 8 37 (34)
bicarbonate » [=ZFPH i <7 F, 5 P2 31 | e penomegaly 30 (28)
’%‘Qg‘ EIJH = & Wﬁ%ﬁ% ﬁ’f‘ﬁ‘lﬁﬂﬁ hypoglycemia ' 4(4)

7 JI:I%I (heparln) ’ lj:i\liﬁ&lj = Ijq&qmﬁ Wilairattana P, et al. Am J Trop Med Hyg 2003

Wﬂﬁﬁ@%ﬁ%ﬁéﬁmbﬁﬁﬁTw¢ﬁg
&R FIRLE ) CVWD

ﬁﬁﬁ‘[ﬁ@&Cerebral malaria

A e o 105805 B8] ) - Cerebral Malaria
B. 59 SOUURY A I A 2 ki - The Failure of Adjuvant Treatment
TR ,
¢ P e S No benefit Harmful
o P12 HRE RS (ANS
dysfunctions18%) ~ Aspirin ~ Heparin
1. "%@VTEJ(PsychOS 1s 11%) — Dextran — Dexamethasone
Hii. %’F"(Tfemor &%) ~ Mannitol — Anti TNF antibody
iv ~1 FJ*F?Q?E(Prolong coma 1%) o g S
V. j S tj'q%ﬁ(qﬂ;:ﬁf")?;[ (VI nerve yperimmune giobulin esrerrioxamine
palsy 0.5%) — Pentoxyfilline — Phenobarbitone
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BIBEY - T HBHHAE A CSF
= VIRVER e SR

= J_}ﬁjfm CSF finding » {ERLFE TA;H Vi 48 ]
- Jﬂ&“"} 96 hrs [*

[ > DI CSF Al -
AR S P

Cerebral malaria : Fatal Cases

Mortality 64/587=11%
Pt.

I Pulmonary oedema 18
1 Acute renal failure 17
1 Pneumonia

I Lactic acidosis

I Hypotension

I Septicaemia

I G.I. Bleeding

I Cardiac arrhythmia

I Acute respiratory arrest

3]: iz yﬁ EJ*$1f
(B b -

=k [EPTIELEE) ARDS  ARDS WE%FT lﬂ:“‘ AR k. “E"[ﬁ FIE I%fll’thp

o [ RS

% > or >5 days °

75{4&2’,:'4‘[1:[93‘
Jﬂyj 5-7 —\Jﬁ‘;

e g R E[JﬁlFli %@%‘

P (T ) OB « P R AR08 e -
7 PRI F%JLPEEP Jﬂgfﬁ'lri 10 (fﬁﬁ'ﬁ'” 20 = m\’EEJI":F' DR ﬁ o3 MRS
ﬁkﬂ JRE(PCV mode, high PEEP, low tidal volume) - 7@@[@3“ JRETT e (g B

A A T ) © ~ ARy TS QU R - A ARt % - w»q
Eﬂﬁ&ﬁﬁ#ﬂlwﬁ R S BT > (R [Iﬁ”E'f%IFS‘#“E W R

10% » iy = (% BEF IEF R EE RS © & Mahidol — Jﬂ&“fu “~ ceftriaxone [‘ﬁ’E'm"ﬁA‘li
ﬁmizt [ﬂk GNB giﬁ b o T i A A lﬂj’_ﬁ[[ﬂrj[ﬂéIpJARDS %5 [#119 ARDS 19 CXR
ﬂﬁjg*ﬁ IRGH

[x7ExHypotension JE%|
T {26 BT iy UL o
il o

Exchange Blood Transfusion

[ of Hypoglycemia ‘Pl
(El)ﬁé‘ff B = E,lif[«’fzm artensunate
and mefloquine ['[ZFquinine)

TR

Hyperparasitemia %" 'ﬁ‘/ﬁf‘
ST T S VIR A
TT\ o

B EgEDIC Pl -

* Presumed non-immune patient

« Persisting high parasitemia

+ Available compatible blood, screened for virus
+ Facilities for safe exchange and monitoring

* Trained staff available

« Optimal antimalarial chemotherapy already started
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Location and proportion of fake artesunate samples collected

B33  Qinghaosu ®EH 7% %7 Artemisinin ,Artesunate,Artemether,
Dihydroartemisinin, ® Arteether °: L”‘@%#”JEFPEUI'EIE'J“‘{éif‘ﬁ’ﬁ‘z%‘&}k’rﬁ\‘Tfﬁﬁ Ay
SV HOT P D~ RIS ~ ) P OB 1 - (HIEBAOHAL -
H IPHBE PP B0 T L iﬁ’?‘}ifﬂi‘sfﬂ@i}lﬁr o [Pt Quinine » Tetracycline
R R R . FRIEIR B Artesunate f?@%?’?%‘%f; > SR 3R T
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o LEAE R

qﬁaﬂo

e e (o
[~ = ] B st 30
> =I¢hi Chloroquine ~
Artesunate ~ Mefloquine
SEPIRVIL T LT
EJ?EzF[f“(combmatlon
therapy) "ftik o ¥7=
i SRR
HPOTEP (U D - &RL
chloroquine (CQ) ~

Sulfadoxine-Pyrimethanmine (SP) 3= 20 & =11 [l Mefloquine (M15,M25)
Hmﬁﬁ%ﬁﬁﬁﬂﬁ\ Jr @mmﬂ®®*ﬁq*PE56me%3 il
i S]] Artesunate Combined Therapy (ACT)fUFf{R > T3 95% }_FENH%EF o

CURE RATE (%)

1975 1980 1985 1990 1995 2000
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ACT PP PTRLS: BT 1995 2 Al RLE Ve osko = o BRI ¢

Combination therapy.
First line treatment

- Qinghaosu derivative + Mefloquine for treating Mefloquine
resistant P.f.

- Presumptive treatment is phased out.

= In general, Chemoprophylaxis is not recommended.

- Standby drug will be used in some special situation.

- Monitoring on adverse drug reaction is recommended.

- Mefloquine and Qinghaosu derivatives are kept under strict control
of the government.

= Quality of anti-malarial drugs is to be controlled.

= Drug susceptibility monitoring will be continued, using WHO
procedures.

[

: e ACT Proportion of malaria parasite species
H JVT "“ﬁ in relation to the National drug policy, Thailand,
}WT?FA S Percent P s 0L

100

A g
g
BT - ]
5 T
@l@jﬁx’ﬁ?} 3}}
I RAE I -

1980 1985 1990 2000 2005

P.falciparuimP.vivax

Malaria Cluster, Department of Disease Control, MoPH

B PP ) R (DS T ,%?-JUWF# TR
Sef | PR PR (R }wz)? RO (3)F 2 T R 5
bIBE T (S IR - (NSRRI 7 S o SR

Atovaquone-Proguanil(Malarone®)
Artesunate suppository(Lactocap®)
Arteether(Artecef®)
Dihydroartemisinin(Cotexin®)

o oW

25



@

— & T MmO W o

DHA+piperaquine+trimetroprim(Artecom®)

Artesunate+Mefloquine(Atequine®)

Artemether-lumefantrine(Coartem®)

el 5 AR BRI

Dapsone-Proguanil (& Artesunate): Lapdap plus
Pentamidine derivate (DB289®) (& Artesunate)
Tafenoquine®

Artesunate-Azithromycin

Pyronaridine DHA+piperaquine (Artekin®/Euartekin®)
Artemifone (Bay 44-9585)
Artesunate + Mefloquine (fixed combination)

Hyronaridine+ Artesunate (fixed combination)

SEPIR SRR R
1. Atovaquone-Proguanil (Malarone®) SfH{HiE N[k (P, falciparum
and P. Vivax) JRfTpi5) s 2 PR o
2. Artesunate followed by mefloquine
A (800 mg x 1 d) (n=67)—> M (1250 mg) (n=67) > Cure 78%
A (400 mg x 2d) (n=37)—> M (1250 mg) (n=35) ’» Cure 100%
(Looareesuwan et al., Am J Trop Med Hyg 1996:54(2):210-3)
3. Artequin(Artesunate and mefloguine) iﬁﬁ?ﬁﬂﬁ#%§; - V= ’fﬁ%ﬁ
FFI5TVF e FERERE1 200 £59 M SRl SRAEER o (Krudsood et al ., AnJ Trop Med Hyg, 2002)
4. Dapsone + Proguanil combinations iﬁﬁﬁ%&ﬁ#ﬁiﬁiﬁﬁﬁﬁﬁﬁﬁ§%§°
Dapsone + Proguanil (n=10) » cure rate 10%
(4 mg/kg) (8 mg/kg) once/d x 3d
Dapsone + Chlorproguanil (n=16) > Cure rate 14%
(4 mg/kg) (1.4 mg/kg) once/d x 3d
(Wilairatana et al., Ann Trop Med Parasitol 1997:9(2):125-32)
5. Artesunate + Dapsone + Proguanil ﬁﬁﬁiﬁﬁE%fﬁﬁﬁ%&ﬁﬁﬁiﬁﬁﬁﬁﬁ§%§(nz 51)
Artesunate 4 mg/kg
Dapsone 2.5 mg/kg L — :K—~TTP%E?:KifV%§$<78%
Proguanil 8 mg/kg
(Krudsood, et al., Transactions, 2005)
6. Artemether - Lumefantrine(Coartem®): a fix combination

= B F}ElfJE’EE?ViJ{F? Artemether, E‘z%?ﬁi%ﬁ*ﬂi@?
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8.

10.

1.

Lumefantrine ° 7+ Bangkok and Mae Sot “HEﬁEFEWﬂﬁéﬁﬁ?’ FErfH A SR AY
CoartemC>+TF”$' ﬁtﬁ?[ipjsg[iﬁﬁf_ Bt EAY .

. Dlhydlroalrtemls1n1n(C0texcmO)[[%EJESEE;FT*%@E’A

a. Dihydroartemisinin [ Mf 120mg — -%ix » $F 60mg — ~— & S E
AR ) 90%I i

b. Artecom® (2 tabs bid pc x2 days) > Cure rate 99%
BT

— Dihydroartemisinin &80 mg/tab.

— Piperaquine 400 mg/tab
— Trimethoprim 180 mg/tab
c. DNP (I tab bid pc x1 day) > Cure rate 98%
/UL
— Dihydroartemisinin 160 mg/tab.
— Naphtoquine 400 mg/tab.
— Trimethoprim 200 mg/tab

(Wilairatana P, et al., SEAJT&H 2002) » (Krudsood S, et al., SEAJT&H 2003).

Dihydroartemisinin -Piperaquine (Artekin®)

(1 tab = 40 mg. DHA + 320 mg. piperaquine): "Fﬂ*ﬂ§%¢”ﬁ*44plﬁﬂfﬁﬁt

RED > TEL > O FEROTEL o R [ B S i R
i S

DP (Artekin®) dose finding for falciparum: HID + field study (n=530)
DP (n=179) cure rate d63 96%

DP+ (n=174) cure rate d63 98%

AM 3 (n=176) cure rate d63 95%

(Ashley et al., JID, 2004)

DP (Artekin®) vs Artesunate-Mefloquine (AM3):

Hospital study (n=180)

AM3 (n=60) (Artesunate + Mefloquine) once a day x 3> cure rate d28:100%
Artekin (n=120) (once a day x 3 day) ° cure rate d28: 99%

(Tangpukdee N, et, al., 2005 (in press)

DP (Artekin®) vs Artesunate-Mefloquine (AM3):Field study (n=499)
DP 3 (n = 170) > cure rate d63 99.4%
DP 4 (n = 163) > cure rate d63 100%
AM3 (n = 166) > cure rate d63 95.7%

(Ashley et al., CID 2005)
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R P

1) Artesunate (4 mg/kg) + Mefloquine (8 mg/kg) once a day for 3 days

2) Quinine (10 mg/kg), orally every 8 hours + tetracycline (20 mg/kg/d)
or doxycycline (4 mg/kg/d) for 7 days

3) Artemether + lumefantrine (Coartem®), 20/120 mg per tablets) 6 doses
for 3 days

4) Artekin® (DHA 2 mg/kg/d + Piperaquine 16 mg/kg/d) once a day for 3
days

5) Artesunate (4 mg/kg/d) + Amodiaquine (12 mg/kg/d) once a day for 3 days

(Z) [
[efl F BRIV TR ﬁﬂE'%%ft?Fﬁwﬁ?%TEwi\Egﬁﬂﬁé’ F(1)%] chloroquine,
sul fadoxine-pyrimethamine, atovaquone-proguanil ZEHfgEIEpVERIT (2)EFY
ﬁ?TQﬁE (3)%Tprimaquineifﬁ§4jﬁﬁ%7Ti (4)mef10quine§£m%¢35'BU#;EVO ) 1/3 7%
F B B.H.T.D #f S o m b - o rﬂﬂ (1| OSSR 1 ngwr—s«w, d
1%¢BHTD%yi%mhﬂﬁﬁ Hd%ﬂ%ﬁlﬁﬁﬁﬁ$Hﬁﬂ%@@W
S EJ%’EA[# —Ifi[rﬁlza e EIW[F[IF' ‘?JF”LJHPEQI% [F!‘[

I'E'IEJE"'EE'WI’E}@%?’J e E[ﬁ'ii T #EPE% Chloroquine 1500 mg in 3d ° £
%%BJprimaquineiFV§£15 mg x 14d ’relapse 18% ¥% 22.5 mg x 14d > relapse
2(Bunnag et al., 1995 « 73 BHI7 % COPO Uit » i % 75 33-120 .0
b (6 58 ’Pdﬁgiiﬁq?ﬂﬁiﬁUPrlmaqulne (22.5-30mg/Kg) Rl PLE Y o

PR SRR IR | R R

Efficacy of primaquine regimens for primaquine-
resistant P. vivax malaria in Thailand

/L alig¥ Efﬁ#%‘iﬁﬂyfﬁlﬁ$J$#[ﬁf R
== primaqunine

i O

FansidarR
3 tabs

Treatment

(n=23)

No. pts +ve P. falciparum 2

(CEVARATG))

No. pts +ve P. vivax (on days)
Cure rate (%) at day 28
PCT(SD) hr.

FCT(SD) hr.

(9,12)
4 (8-16)

6/15(40)
123(39)
50(25)

FansidarR PQ 30mg

3 tabs + PQ 014d
30mg 0 14d

(n=23) (n=23)

1 2
(7 (10, 25)

0 0
19/19(100)
97(29) 85(23)

43(43) 37(28)

28

17/17(100)

ATS
200mg 0 3d
+ PQ 30mg

0 14d

(n=23)

1
(23)
0
15/15(100)

41(14)

16(10)

EgoEﬁgij@wre
R SR
R, YT %
. o
(Wilairatana P., et
al., AmJ Trop Med Hyg

1999;61(6):973-7)



Therapeutic responses

T+ Artesunate
A5 A7 A5+P AT7+P FI1T7 (= 41
Treatment group (n=206) (n=201) (n=196) (n=198) 5 AT (),

No. of patients completing with 28 157 159 142 157 E&T‘ JJ[IF,’J’?‘?'J@E
days follow-up

No. of patients drop out 49 42 54 primaquine 14:’\
Cure rate (%) at day 28 48 52 F[Lf?ﬁﬁﬁfﬁf[l 3
Failure rate during 28 days (%) 52 48 0 EJJJ[D)F{J’?‘?Jﬁi Em

Fever clearance time (FCT) 21(21)  22(19) VeI Drimaquine i [l

Parasite clearance time (PCT) 40(9) 40(12) 38(10) 3910) ENEAE Elfjfiﬁﬁﬁxﬁﬁ

PV

(Silachamroon et al., Am J Trop Med Hyg, 2003)

=) @&gvﬁl@%’*viﬁ@t

iy ORIV E R o BB S g o RUITEN R (DB
RIS U (2) P62 M RESES0E M HE (3) ARy 6 (4) Lpo
TR (5)HER f%ﬁ(‘l‘%ﬁﬁﬁ?ﬁifﬁz » BEPIE RV I e -

1. Artesunate: 2.4 mg/kgi.v./at 0, 12,24 hr 12-15 mg/kg
then OD 5-7d

2. Artemether: 3.2 mg/kg i.m stat, 1.6 mg/kg bid

(* the second dose is recommended at 12 hr after the loading dose)

3. Quinine: 20 mg/kg i.v./ i.m, 10 mg/kg 8 hrly
4. Quinidine: 10 mg/kg i.v. /1 hr, 1.2 mg/kg/hr 8 hrly

(Switch to oral medication when possible)

T 1995 £ pu- %ﬁ%%i}%ﬁfﬁt'i artesunate ﬁ\%ﬂﬁ Hmefloguine ffi™] » S
REEE 94%E15J3F"|%§F(Looareesuwan et al, Ann Trop Med Parasitol
1995;89(5):469-75) « [NIF=artesunate FMFUIH] > 35— [ T Bl " sps ~ o
i T PR I o SRR TR P - A IV AL
PN 2 2SR R (R = o TS WHO SpafH RUINE Pe « D ST it -
([ PRSP » E el Tad = 1R artesunate 3] - [ R - 17
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FTHTS e F'”H’i" IGRELECE

IR %?Frl

Hi P O 5 f [ IfioAs > 3 DDT Pﬁi@f?ﬁéﬁ‘wﬁﬂﬁ b TR
BT S 0 20 F e o 21 PRSI RIR AR L R Jﬁ?%?zf“ﬁ“
TG B ek ,3,@3« ?E‘E'JJ [g;é%ﬁpfﬁl—"ﬁﬁﬂ B SRR N 1 R RS

155 4 ?[ﬁ&'?, R ;%f e EH@;F, “%’JiF e TR R AR
RIS iR Y - % L G PO R - i SR
Al (BN Y primaquine i1 JIE (S| DRV ESE A= 2% - 4 RIF=D EH‘E

fﬂﬁ%mm%%@ %me’ﬁﬁWW@lwwgwﬁ’ﬂﬁhJﬁWﬁ
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?ﬁ’@%ﬁiﬁ;ﬁﬁ?ﬁ

FIBBIRIOR A5 8,082 7B o HMPEIUIE E] 3,210 2B AT )
4,863 2 EI 5 SRR URABEE 1,800 BN AT A UG 803 2B AT
PRI 1,754 2F BB R ATt 506 2T o TER VR T RERLT @&B’Bifﬁi
F BRI - A B AR 5K - RTIC H
P 532 T W BT RSP ] -

-~ EEERYR

Malaria and' Vecior-Borne Disease control in Thailand.

Department of Disease Control

- Finance Division

- Personnel Division

- Planning Division

- Bureau of General
Communicable Diseases

Office of Disease Prevention and
Control {ODPC: 1-12)

- n - Bureau of AIDS, TB and
& District Health office Vector-borne Disease Control

Center [VBDC: 39) —1 sTis
- Community . _ Buresu of Occupstions!

Hospital ’ and Envirenment Disease

Health Center ~/  Vector-borne Disease Control = IR G BELR-

[Canton level) N Unit (VBDU: 302) Communicable Disease

- Bureau of Epidemioclogy
g - Rajprachasamasai
Malaria Clinic Institute

{MC : 536] - Bamrasnaradura Institute

/
Line of Command |
——" Line of Reporting System Malaria Volunteer

s Line of Technical supervision and [28,958)
coordination

A RS B RO P R b R I (Depar tment of
Disease Control )ElfJﬁﬂE%%&ﬁ'BiE[i@iﬁ@ o X ['F'Eliﬁﬁ’ﬁﬁz?ﬁﬁﬂﬂyﬁﬁ l'ili}\“’ﬁJEnB(Bureau of
Vector-Born Diseases) ; ™ ] 12 fﬁ&ﬁjgﬁﬂﬁﬁﬁjﬂﬁif:lF’(Office of Disease
Prevention and Control ODPC)jfje#e = [Eﬁ[ﬁf'”ﬂ s B R ﬁﬁi’”ﬁfﬁﬁiﬁ\%‘“ﬂ”ﬁ
ﬁ%l’i‘ﬁ“’ﬁ”ﬁfﬁjﬂf[I/L*\(Vector—born Disease Control Center, VBDC)H 39 i ; & {1
e TR ﬁéjvﬁjﬁiﬁlﬁuﬁﬁﬁjﬂﬂf i (Vector-borne Disease Control Unit, VBDU)H 302
s FIRUN et Pk r(Malaria Clinic, MC)H 536 ffifs ™ ghhlidd. T (Malaria
Volunteer)# 28,958 fif > y’?ﬂjﬁ?%“f‘ [E&[ﬁ (i o 3 -k I 8 [ ehl i R e ek
&R P et P Ak = B T b (Bureau of Vector-Borne
Diseases) © y?Vﬁj{f?_ﬁ'ﬁj[ﬁ"}ﬂF‘FJ(Department of Disease Control)F#/flx bt >
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B DRI T A -

S R A

?@'@&Eﬁﬁhﬁﬁwurveillance System) fi' 53 B {3 =% (Case Detection
System)Ei;’ﬁF‘”ﬁ%ﬁ@(Epidemiological Investigation) s ’f‘fﬁ [N BT P
FL E BTNl (Active Case Detection, ACD) M HEEW B (Passive Case
Detection, PCD) °

Malaria Surveillance System in Thailand.

Classical ACD
sSCDh (Special Case Detection)

MMC (Mobile Malaria Clinic)
.FSMC {Fixed Schedule Mobile

I. Case Detection System A US[EIRNC)
< ¥ MBS (Mass Blood Survey)

/

Malaria Surveillance _ PCD —. MC (Malaria Clinic)
‘assive Case Detection) ~y - WMWY (village malaria Yolunteer)

i HC (Health Center)

Hospital

11, Epidemiological investigation

Case inuestigation""__' A= Indlgenous b

C D +E/ F lImpurtedEase)

Focus investigation—  Entomological investigation

"'l’?ﬁéj' r;; EI*JI'ET?EU{’ ESE NN ol A R IFOfTE > BVAE R SR ¢
3 AL ISRt Bk TN Yidi“ ﬁ E[JTE ' FSMC (fixed schedule mobile malaria

clinie)fr (" PRI (AR RIZVE ] RA T S ) TR R Pkt [t
PO AT(Y malaria clinic, v111age malaria volunteer, health center

hospital) » /i Q:’%JF‘EUF‘”?"E’?TF%N’F‘@ ° Ik F‘”ﬁ*ﬁ:ﬁ%‘ﬁ HITRLE ) i
’ﬁﬁn ﬁ%‘ﬁ(case investigation) ° FE ’f‘f £y 4 4 (indigenous cases)p&*ﬁ/ﬁ”

[“é&(lmported case) ’f%?ﬁﬁ@ el Z ey (focus investigation) » &
”ﬁﬂg‘lﬁﬁdm'fﬁg °

Vﬁﬁil’i‘—?ﬂ? p.ﬁﬂi&g¥#lﬁf“(report1ng form) » “F=F 5T ERS )N A AL L R rHTP
2 (Epidemiology) ~ FLf S (Entomology) ~ #if&3 ’iF/i%(Laboratory serv1ce) ’ﬁﬁ%
#fil(Vector control) » ?H;I*Ji@f,(Activity report) -~ fiEtt ?ﬁ]i@ﬁ(Health
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education report) o Malaria clinic 9= [&* E‘l%lfg”ﬁ’iﬂfﬁfj%ﬁ °

iﬁu”fxyﬁigﬁiﬁr?}’i{ﬁlffﬁ?c (Epidemiology reporting form)ﬁlifﬁ-“fﬁ?«ﬁ SN Z5 S
%F:TE'%L%EH(BIOOd Record Form, EP.1)  FHEPREIRF LA [#FA (Monthly report of
Malaria Case Detection, EP.2) » Jﬁ*’%’ﬁ FA ’V%‘ﬁ E#*W?f}”ﬁ*(lnvestigation and
Radical Treatment of Malaria Cases, EP.3) - &/ L %ﬁbﬁﬁﬁirﬁ*ﬁ A
(Monthly report of Investigation and Radical treatment of malaria cases,
EP.4) - Wj%ﬁé%%?*ﬁ%ﬁ(l%eport of Malaria Focus Investigation, EP.5) ~ &%
VﬁJFL HF '(Malarla Case Registration, EP.6) ~ n'TfFJ{EE["%?’]ELI(Summary of
Surveillance Operation, EP.7) ° TH EﬂﬁpﬁJEﬁi‘“ SR N = Eﬁﬁﬂ%lﬁﬁ
FOEP. 15 ) [l R KA > R B EP3 #TEPG %ﬁlaﬁffﬁéﬁ%u F[’?‘f EP7 > M|
3G \;ﬁi}f,aﬁ o

%Tfﬁ{éﬁ%(computer system)ﬁ[Jfﬁ’FEl?E(hardware) . ﬁf{’?%(software)E S E
(peopleware) ° AtifN & & (Output)ﬁfjﬁﬂ'E‘}’i{é‘lﬁ%\rjj (Input) ®e¥R[EE (Data
processing) ° & il * PR ESE W (Bureau of Vector-Born Disease, BVBD)FY™ (%=
SRR E B T AERI EIEES 3 (Office of Disease Prevention and Control,
DMDWCHﬁ*F’ﬂﬁﬁwﬁ4ﬂwwa%§¢BF*wﬁﬂﬁ%@% o P 77 AR
ﬁ'%ﬁ‘ﬂﬁ_ﬁﬂ) ' Fl E“E*ﬁ“l%ﬁ'ﬁ?ﬁﬂjxﬂﬁﬁﬂ AEE 75 T ﬁl&ﬁ(‘ﬁp A
E %%(Monthly summary report of malaria cases by provinces)“'LiJEJW”E,FE??}J

,}Tﬁ%l(Monthly summary of malaria surveillance report) (E[Jir Eﬁﬁf
@F'J’? BRI ) » bITH > TR > e 2Rk r"?“"’“ = cuﬁ,

@“%ﬁﬁ%bﬁ“ﬂ,ﬁFﬁﬁﬂwg‘@ﬁﬁﬂ ORRI I R Al
W

“\J 1= (Outbreak )P (]

ﬁﬁjﬂfﬁ % (Epidemi ¢ )RLEFE — flf et Bt (BRSO 1> 5 o pogt
(occurrence) PHEHET— JEAYFHI (Last, 1988) &% (malaria epidemic)kl
PRI & SR RO D RS S RIS BRI T TR R A B (S A
AR o B R 2 AT

ﬂﬂﬁﬂgﬁ ,{A BT 9 ﬂl b ]ETJFHME& =N/ e J%V(mlgratlon)ﬂ‘ﬁ'ﬁ
YR N Ig%r:ﬂ B up}? » By T {E Jlf;{&ﬁ“ Brfle s M [ IEFE ~ POA B (O
FROEE "HM—FFF LR N[ RRE S 19 Jw@ Y "E*FJJ | EE R T T~ F
A RIS I ﬁfr:%"lp (R AT -

PV E  REFODS SR INESRT oG ~ Frvpifie Re Fpspo i - B fIps
He ?Qﬁé(?“ﬂﬂ UffBE]E o

%p SN ]}Jﬂ U PSR BRI T Bt (KT IP Jpﬂ‘{)ﬁ fY f
5~ F‘FJ@W‘E Il case-fatality rate W RS HVEREI1E) - bﬁ%fﬂfﬁﬁi E|3SEYE
%l[ﬁ:ﬂffm R ( F‘ FRLH EJ“JF'TE‘*QJ‘ AT = AVRLN SRSt .—:F’%gﬁuﬁfﬁj
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Hi A i 5 2 - 5 I35 I 2 P L ek I O« o R
iﬁﬁgﬁﬁjgh‘ﬂlﬁf& kg FE—L YR T FE[HT F;,[E - {7y I%[ﬁ]}dgu%ﬂrﬁ% ,E,[ oY
RS s s ke R ISR LTI S upwg@# g[ e}
H ’:’I”T‘Uﬁﬁlﬁ % B YRl o

=54 5 ,"::JTI‘ EEAYSTHT E[J?F'T'L{j b TIN F:é’ff o E’?Q:’['E[ HpugEPs s SEPIRUR S 1t

[l—,ﬁa‘{‘g'}~7{=‘~l IR O SR e PR IR Eéﬂg& SRV t[ij ML RE
= RIFVESEBE - 08 }%[ sporozoit fIFf] ~ tT*Qf-:EEE‘(?*‘JFU@“ > HRLA
.—:%@ VEE SRR .

=y [Fﬁi“ F A AN S VSR 4 7 Ry | PERRERERL H’if}”?‘*ﬁf“?
RS %lip R e T T = S A e e e (L
B s i) 2

A Ak

ding the forecasting, early warning and early (an integrated

detection system (Delecollete, 1998). o N
. monitoring system)p

H=a & ?ﬁ VER]
(forecasting) ~ il HAE
f[(early warning) ~ f!
A IR =55 (Ear 1y
detection system) ° f!
5 BT
2004 = 11 WHO AP 1!
ol AR
AR (Malaria Early
“a  Warning System, MEWS)

— . #2003 F P BT i
Heps D BT fERE <57#  (Malaria Early Detection System, MALEDS) ©

ﬁ‘ﬁﬂ%ﬁt P 1k (NEWS) PLRANES G459 pve R (meteorological data) ¥ i 5
E*E}%Slﬁt"&ﬁ = (an ep1dem1c)*«%“\ BT = 2 R %fgi% [
(%" Ei(health district staff)fj-feg=puidify - ik i pofshh g = (nRE e
SEERESNE

Fil TV (AR = ‘”‘"ﬁ(MALEDS)?DF“ﬁEJ%Tf, AR (NEWS) = fol 2 B & 7 oV E [ 2 2
AURBLC T g s DRI o (Pl i AR T S o R R T iy ]
= 2 [FWEFEP ] iR ﬁ EIT M e s > RISy fr‘i%%@ﬂﬁj‘l'%ﬁ ; [’Eﬁ‘ﬁﬂ%‘f [T
nﬁEJﬁcrﬂ’F (= D Py L = 2 R

I (forecas ting)E TRELET ) > E‘ﬁﬁlﬂjﬁ@i’gﬁﬁf’?ﬁ; » HiRYE R =
e [F[Jf@@*ﬁ??ﬁﬁﬁﬁ’@?{(health authorities)?ﬂ%'%ﬁ, ’ ﬁﬁfj’ﬁﬁl&ﬁ'ﬁ F g

B $pr g P

34



SRUERR (meteorological data)(fE-2 #[ 6 il 5] 130

y’_’b&ﬁ[ %;, ; [ TﬁE(Malarla Early Warning System, MEWS)

FI 7 WHO [ TR R (MEWS)#f5 (indicators ) = MEWS AL Y

lfP aT#ll(epidemic preparedness plan)py— Sﬁ[ﬁm( JBIH W = gk BV L) E'El@ﬁ?n
RSP A r:ﬂJEfF e B I o MEWS fji ™) =5 '“J?FI’FE ’ “IJ}“F[FJJFYV?FI’FQ

(Vulnerability indicators) » E«lfﬁ%ﬁﬁfﬁ@(transmission risk indicators) ~ f!
ﬁﬁl’@ﬂﬂfﬁ@(early detection indicators) °

phiE AR (vulnerabi ity indicatorS)ﬁj’#c‘E'ﬁF‘Eﬂ/[n T FERSTSYEY
(vulnerable persons » hIHH]| F" b DR FE TR R A ) RN = 5 T pY
MEIERF o BYB Y (vulnerability) &= "E*F‘ifﬁ%lm%\“i’?ﬂiﬂi B (susceptibility)
A pLRH vﬁa’ﬁﬁ BRI PR R o TS F'[ﬁﬂﬁﬁilm?ﬁ&ﬁ PRI -

Imﬁ‘@ﬁaaﬁﬂﬁ(transmlssmn risk indicators) ° iﬁf B E T B R
7'?%’9 Sl ey S IR IS Iy Eﬁﬁ“é@_ TN S %“‘%Jﬂ TR RS
PR B BB O T %’lﬁfj’ﬁ'%’; f"%'ZElfJ*Bi?F:J NS %ﬁ[ﬁEgEJFISJEI[ﬂELE/ Eﬁqiﬁ%@ P
ﬁfj’ﬂ@ﬁi ﬁ"rﬂ B BT S

RN (early detection indicators)(fl™ =k AE5H A kR wvf ((H2
H = 55 AV threshold) » “F’@féd@*i”f‘ g U] 2 3 2= 4 fﬁ%ﬁﬁf?iﬁﬂ
S B > L IR T Ipﬁ&ﬂﬂ*ﬁ 5 (P A 0
TR o F S s rirF”F”ﬂ“ El | AT 38 (sub- dlstrlct)lEH?F‘[JL"ﬁ’%*
Wi o ﬂ*’ﬂ?ﬂiﬁﬂi* NLE ORI 2 T‘*ﬁ%ﬁ&@ﬂ Wik AR T A o

i I“‘F'J%'ﬁ’ gﬁepldemlc thresholds )’ FJTEL]%*\FJ&HE S S
oy P %’ﬂ Jﬁﬁ 3=“ | (TR ~ R A e~ PRI ST T~ R 'migrﬁz G
Hl [af@ppg#ﬁﬁ [Pbmﬁruﬁt&&ﬁ 7 RLECE B2 ¢ — RLR . pﬁén;, A~ 4L

IE?EUF'J%'ﬁ %“

RS u—:ﬂﬂé”ﬁl ,&#Temdemlc thresholds) ' ™ [= "D~ F pueyR] (£H= T rﬁ frF
b)) o ETCVE R Y IS (mean ) TR [RASIES (standard deviation, SD) » Y M T
S S RS P oA > BIENE [ F PO B (med dan) Y _FEIRIAY 75% 5 F 2 ]
i " Bl ﬂkjt ERLAR S E] (7] o

GIS (geographlc information system)tLMEWS fugifei” 21— - ll'ﬁ%f‘,i*%ﬁ?}}
i FIJQﬁH : ﬁrf | I AT ?‘«ﬁ?‘—_p%’{g%}flgj/fﬁq\gﬁl_k s FELH H{ﬁ?{rﬁ ph o AR Y
i[ugp SEPA T AL BRI pL AR S e PO g e s o 15T [l
E'@?H*‘IH'@W S > R 2 O e FF“’FE']}JI* i g TPV SR - Heal th
Mapper fiei pir (A0 = 5 ;‘H% L J%[ﬁﬁ ST [g"p?a FLENTWHO 385l o 1
BRI H A5 g ﬁ%b@ﬁaafﬂp #1% Health Mapper [IME9[RI I«
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@&ﬁ‘ﬁﬁfﬁ?ﬂﬂ%éﬁ(mmm Early Detection System, MALEDS)
5[ F 5~ B FHVAIEY (model)?

E‘ﬁfjlr‘;j'?}g@jm (T Sk (epidemic warning system) kLR T SRRV
1 ST ) 0 A 1 L S0 1 S g W - 08
SRR I P T SR R IR o D0 T R
(epidemic warning system) ° Fﬁzﬁﬁ?ﬁf (BN ZET s AR (S & ﬁﬁi
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T3 2005 F fE— _ﬁ_{ Blood Slide Examination in all area
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EJ » BFE J EFII:l oy FJFE‘ImFJ;\ 200 Frequency g Y- CIPuncture
TebRH &~ 514 [ 2R B0 600
SLFEREE(PF ~ PV ~ PM ~ 500
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FUp 18 o SEA T 53% (35/66) {UE1#9E| B, pscudomaller ~18% (22/66)fNE1#5 B.
thailandensis s FTE[NE TS > A H142.5%(17/40)fNE1#9F| B, pseudomallei
0% (0/40)fVE1#9%| B, thailandensi - fi%f [EWH\I:I"‘?‘}B Ubon i ZFR"|[EGRpY ~ - &
RTE %lgfﬁ@%ﬂ%@%j 1% Wl%zﬁﬁﬁéﬁﬁ IS gy o 2 o pll- By 2
PRES AL R AT R A BRI Ml melioidosis ELJE‘;%TW?TB[DLHI
(%o

Ubon Ratchathani Northern Australia  Singapore

N=1757 N=252 N=372

(17 years) (10 years) (8 years)
Incident Rate
(/100,000) 5.7 5.8 7
Bacteremic (%) 59 46 52
Mortarlity (%) 48 19 39.5
Median age (year) 48 47 45
Wet season (%) 74 85 No correlation

FRELT B IS Ubon Ratchathani ﬂ@ﬁi?’\”j“‘ﬁﬂi‘ﬂ&Bﬁlg?ll[liﬁifj“—ﬁ IR

HH 38 4 Ft Ubon Ratchathani ﬂliﬁﬁk‘ﬁj“—ﬁ[ﬁ#ﬂgﬁgyfﬁl[ﬁj T ko R BLAOF
CAATEE 52 (vet season) - UV - 7 IV S ORI 6 P11

IS o PR ) S A B

Tsunami $5 B Melioidosis FYEFEE

Tsunami PSRRI Melioidosis among tsunami survivors
2004 = 12 F] 26 E'ﬁﬁ

jﬁ'rﬁkj o éf sy Aspiration | Tsunami-related
H/IG‘F"E& WL e R D] o osis r;(;lﬂ}.ieai ;c;lut-lilerz
Mahidol University (nazl'_?;l (nalasn)

Sot S TIT ER , 2R = - =
M= ?E} du[gﬁé% %@ 55 Age [years], median (range) | 20(0.2-74) 41 (25-65) | 002
LNl ioidosts o0 | 1@ | N
Tl [Gh FN%J} [ESZI%J ™ Pre-existing risk factors for

DL oy 5 (23%) 3 (50%) NS
Phangnga #1 > ¥] 6 ) melioidosis

Melioidosis Ri# >

1 B <001
S R B , (1 -30) (3-38)

1 (REHI-d - WY

= i_éj F@ 6 : 5 ~ ( 3;3:8 Chierakul W, et al. Clin Infect Dis 2005; 41:982-90.
W) S
0.8% (3/185)j @%«Fﬁ#ﬁﬂ B. pseudomaller - ﬁ‘ﬁ%ﬁj:@ﬁa 20%(26/133)+ ﬁﬁﬁﬁf[

£ t| B. pseudomallei - EF’H@IE}I’E (p <0.0001) = ' I'Ji#% Tsunami 'zéﬁ?ﬁﬁéﬁ.[\]

# 5k Melioidosis » 7 Phangnga i # TR AU M L (R0 o o T
FEIFFEIT] THA (indirect hemagglutination assay) ™' V& &mks ik » AnEIEE hpy
Takuapa B (= B2 LB 00 > SE0>1: 160 THA I BRIHAVE] - ¢ B
(p=0.02) * g F M LL Tsunami welh/p{ 2> A Rl melioidosis AR RLY,
i R Fr&dﬁﬁﬁq%‘fﬁ o (Vanoporn Wuthiekanun et al. JITMM 2005.)
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IO EETRERY melioidosis fIUES
o = FURAHY S HIV UK F il
OB A S e
£ ERLE TR 5 [Eﬁ"ﬁm/[“’ FVBEET
FEL o EF [i BN

(Chierakul W, et al. AmJ Trop Med
Hyg 2005 , in press) °
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Sub-acute (7-28d)

-5 W25 “‘%}F“Ivﬁ*ﬁ‘“‘?. * Chronic (>28d) iy *
(The Ubon Ratchathani Melioidosis study group. /n preparation)

Risk factors for melioidosis and bacteraemic
melioidosis compared with other bacteraemia

Risk factors
Preexisting renal disease
Thalassaemia
Malignancy
DM

High soil & water exposure
DM + High soil & water exposure

Suputtamongkol Y,

SES FVRABY Organ Involvement

OR (95%C])
2.6(1.5-5.6)
11.8(2.5-54.5)
0.4(0.1-0.9)
4.8(3.0-1.7)
2.6(1.3-5.3)
6.3(3.8-10.4)

et al. Clin Infect Dis 1999,29:408-13.

Melioidosis: type of infection comparing between Thailand and Australia

Country Thailand Cases (%0) Australia,Cases %
Type of Infecti Ubon , n =1271 |[Khon Kaen, =100 n=252
Bacteraemia 787(62) 59(59) 117(46)
Pneumonia 648(51) 49(49) 127(50)
Skin/soft tissue 127(10) 23(23) 42(17)
Genitourinary 64(5) 13(13) 37(15)
infection
Musculoskeletal 40(3) 27(27) 9(4)
system
Neurological 7(0.6) 10(4)
Liver/spleen 325(26) 52(52) 16(6)
Others 89(7) 27(11)

(The Ubon Ratchathani Melioidosis study group. In preparation.Chetchotisakd P. ,
et al. Clin Infect Dis 2000;31:951-6.)

Infect Dis 2001,35:29-34.Currie BJ.,
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F%Pﬁ? (B iR bl T7RE N0 A S EE A 5 A f[ﬁﬁ' O IF 1 bacteremia »
liver & spleen involvement & % ~ E {9 9[ : genitourinary infection »
neurological disorder H[LRLEY™E L % - EUf[1 genitourinary infection kLIfj
GRS (prostate abscess)Eh= ’w‘[flnternal organ abscess [Ifi¥ 18%

LA TES Ly ’ﬁﬁ‘“”a@’@#“ Skin & soft tissue involvement

Acute Z[ subacute [~ AL f= i pseudomonas e
— i T ET @ ecthyma gangrenosum @ ' f=
el ““ﬁiﬂ RUBR AXE AN VIR St k)
Pt kAR o~ PIARTE ﬁf«‘ﬁ%‘ﬂa TE[RGE g
,FJ:EK F‘Li_-ﬁ\[ -TE [Et\l o [g E%t[ I,Ujé&r E

(“RIEREET X Septic arthritis
I’} monoarthritis ® oligoarthritis 5= > JEﬁ’fA R Ii‘%@ﬁft F IR o — [
%,%'T‘“’f”ﬁgff\“ L S e Ty i7 PITA=! R B Py« Tl DLV R Ay

shoulder ~ elbow ~ sternal- clav1cu1ar knee ~ ankle =3 - 'ﬁf ;

o J J
paravertebral abscess » B[] TB Aupg+ A3 » (HH 3 ;:E‘f Sy AIIRE ST IENS e
SETRURU o RLAR R [ jlﬁﬁﬁﬂ”p’?ﬁzﬁ’?‘/@lﬁﬁ %

H AR RS AR B ONS' involvement

Melioidosis S| AT E}MU Ry frﬁlg,*’%% SRR ﬁ”ﬁ»‘fﬁlﬂ
;ﬁ:)l?fjn@tii 0 EJFINTEJ K F,[LIIIIEIEFU’E“] ) EJHJEIJ;# “);&TFJSFHI I~ $$Flulsrn§\ ?E%*q ;%_
1AL CSFHJﬁﬁﬂiTB’ﬁﬁEl & RUs IE'WBCJFE 7= I monocyte Kb = (79
59%) ~ protein glucosei’?ﬁ PRV I”ﬁﬁ’ﬁ\ Fﬁ' %ﬁlﬁjﬁ}h B HpvER
% 9 mycotic aneurysm VIl %lﬂu Mel1o1dos1s o

4

QAN 9|

A 300 € A I [ﬁ% [* JRUJEL X (acute suppurative
parotitis) > EFHEJH&%IEJ?B"‘ [N ) gflglrjtf % {iﬁj}é‘f
RIS B ﬁﬂfﬁfﬁk 3 OJFESI ﬁ“g@ﬁ:}* qﬁ[qw[;ﬁ ;—E» J—ﬁ 2 E 0%
7\‘7“7 '* ﬁ‘f(mcmsmn drainage antlblotlcs)phgl,&,

0 li;‘[+ , EFFE rg.gg H&JEI PR Y £ R J)’?(‘ REREL © 5 7 (5 Bh P35
TR R R m€1101dOSIS AUET R ©
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JFER X A CYR (The Ubon Ratchathani Melioidosis study group. /z preparation.)
= #_  Normal 33%

i’ | Blood borne pneumonia 17%
. Bilateral opacities 27%
Unilateral opacities 8%
Cavitation/ abscess 9%
Pleural effusion only 4%

L
—

“t lung parenchyma ("R /B - 2 =2 TB A0 - I E'Hf\l’gﬁﬁjﬁﬁﬁg
PR PRI - %5%%Iﬁ£{?}ﬁ%nmlioidosiso

T3] W Ultrasound
Ultrasound findings in melioidosis (N = 552)
(The Ubon Ratchathani Melioidosis study group. /n preparation)

Normal 2%
Liver abscess 2%
Multiple liver abscesses 16%
Splenic abscesses 24%
Liver & splenic abscesses 11%
Renal tract abnormalities 14%

Liver/spleen abscesses ﬁ?ﬁ{lnultiple abscesses ’%ﬁﬁﬁﬁ$ﬂi?ﬁj\ﬁ’gﬂggiﬂf[
A > RhIR cheese-like @

B EE B4 (relapse or re-infection)

Ay * B B ELRAORR - A% RO S e AT N A
Hi > RIESEBEPIRVAT R E S HIA1 5T Ve~ 5% o (Chaowagul W, et al. J Infect
B ; ;
7s 1993; 168: 1181-5; Desmarchelier P, et al. J Clin Microbiol 1993: 31:

ﬁﬂE%HL$Jrelapseﬁﬂﬂﬁﬁﬂ(mediantime)$321§EPK 557 EG 1 <Al I melioidosis
I

1592-6. )

R S P L recurrent infection 2 ARGEOIAT > 8 BT S0 -
(1) disseminated infection (RR=1.8) (2) poor compliance of oral maintenance
drugs (RR = 4.9) (3) duration of oral treatment < 12 wks ° Eiﬁﬂ M Eppd
underlying predisposing diseaseji°$3fj%ﬁﬁﬁo (Chaowagul W, et al. J [nfect Dis
1993; 168:1181-5.)

?f?%@wﬁgiiﬁﬁ*ﬂ P IREE DR E relapse PIERY0.5% 55 N RIEEEEFL(14% -
RR=26.21) > F] TopWH R 27~ & PJ%’?@BE o 3% re-infection fig =" 12 E ]
BEpos BUI% o G B IS E) primary infection 3 &&AY & P ?} Bh LR
re-infection ° (The Ubon Ratchathani Melioidosis Study Group , 7z preparation. )
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= WA DE

l.

. Rapid 1immunofluorescence micrpscopy: sensitivity [

. Culture :fé@?%%ﬁ’ﬁ%ﬁ‘l%E'E&liﬁ%% [ABC KR (T 2R

. Serological diagnosis: & il "] Y £L indirect

. Throat Culture:ﬁ'?l}‘[’@fg fﬁlfjﬂﬁﬁ o ?@'ﬂ@ﬁiﬁq‘_} 4500

o E R R T AR PR RN e SRR fﬁﬁ%ﬁ“ ’
PPN Z |IEF (slender rod, bipolar stain) e

66%, specificity 99% < fi— 1% ' 1-2 [ B[
AtifN o (Wuthiekanun et "al. Clin.Diagn.Lab Immunol
2005;12:555-556.)

RIYRTE e 28 mEl FE = [ %A iag
Mo (NP2 H3 | selective medium (Ashdown medium) 5% o Ashdown medium
[‘Jﬁﬁbﬁ AT IS gram (+) 2 gram (-)REEFYE T B SRR
Ave # Ashdown medium F59 BEES SRS ST VAT o [ EZTET A I PTERERL »
F iz o (Wuthiekanun et al. J Med Microbiol1990 Oct; 33(2):121-6)

Latex agglutionation reaction: ] ®] monoclonal [
antibody [ > & [E R Hi— ‘[‘?El’% (sensitivity | \
100% ~ specificity >99%) » = 2 38 [ WEI 7% - (S ‘ .
(Wuthiekanun et.al Am J. Trop. Med. Hyg 2002; QRS mimen
66(6):759-761) —
Trimethoprim/sul famethoxazole resistance: *]disk
diffusion screen resistance > {FRLF"] Etest ’ﬁéd&_
’jﬁf"ﬁ%ﬂ‘j%ﬁ AR 1976 FEEWT I SRPAFRN | disk
diffusion test {IRHIFE 71%5 Hedll® > (17| Etset H]l
BEE R A 13%E -5 Pigk(%) - (Wathiekanun et al.
J.Antimicrob.Chemother 2005; 55:1029-1031 )

haemagglutionation test (IHA) ¢ ¥ cut-point 1:160 >
P B B4 sensitivity 73% ~ specificity 64% -
(11 THA 2SI 7 AL B~
T SR

D)~ o Ad sensitivity &3 79% > specificity RIfE 100% - SIRERLE 29
carrier iU, BIIFPF RS0 G E Fy2 e T e SR & EPRIRp -] p
’ﬁfii’% il ™| o P Mahidol MEPAVFHZM- 388 » [Z IR ¢t melioidosis
s~ S throat culture %ﬁ%ﬁ‘ﬁ'}”ﬁjﬁlﬁ o

- Urine culture: CEFHIFVEL - FHRESBEVHIN S melioidosis T * pugd FRL

EUHEIR - %) * PO B ri e - 5 SR80 300 o [EIRER I
B. pseudomallei PATRECRTIN -9y * pug=d Sl B - FRL>10°cfu/ml urine -
Fgd S FL 2 71% 0 N R« e S PORL > pUEES 249 B
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B IE]) - @ S RSOl S e BT ] Mahidol SR MR
W5~ o) S5t R o ) R R
(Limmathurotsakul et al. J Clin Micro., 2005 43:2274-2276 )

80%

0%

60%

50%

40%

30%

% of Mortaility Rate

20%

10%

0%
0 <1000 1000--10000 >100000
Count Number of B pseudomallei (CFlUyml) in Urine

AR
1011 # % 4 % g Melioidosis: ongoing and future works
=T

Alli,fjj':‘;ﬁ]'ag—p %7\ I“Fi“;‘lfj 1911

& ?R,%E' L\[ lf“ﬂﬁ . E'U ?F[ IR ~80% Conventional (Doxy+TMP-SMX+Chloram)
e B PR G i
Bl o T A SIS
R I Elgggch JiR Bl o 1R 2350 Ceftazidime .
Zj‘iﬁ S E»[ 1911 = Flfj 80% Conventional
2 2004 £ i 20%- 35% °

. g I Ceftazidime (+TMP-SMX)/Co-amoxiclav
[J"L }/T—'JJE[ 90s _,L_‘prl‘[, ‘ o 4_l—’ ;
. EL . MR 30-45%
s [35‘ RS R Conventional
i PR 1999

[ ] : l : 1 Ceftazidime (+TMP-SMX)/ Imipenem/Co-amoxiclav
tion Rx: Conventional/Co-amoxiclav

2004

m ' 2 Ceftazidime/Imipenem/Co-amoxiclav
_ Doxycycline-TMP-SMX/Co-amoxiclav
MD Acute phase RCT:

" Doxycycline-TMP-SMX vs TMP-SMX
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T?Jﬁlé}ilf'}l'?’( Initial treatment

Ceftazidime (120 mg/kg/day) vs conventional 4-drug (TMP-SMX, doxycycline and
chloramphenicol)

- Ceftazidime ?’ ’ﬁ*’ﬁ Eiwif[} F'FJﬂETE'JV conventional 4-drug (63% vs 26%) e
(White NJ, et al Lancet 1989; 11:697-700.)

Ceftazidime (100 me/kg/day) & TMP-SMX (8/40 me/kg/day) vs conventional 4-drug
> Ceftazidime + TMP-SMX i P ILJT;?F,}“JF‘F ﬂﬁf! ¥ conventional 4-drug
(69.2% vs. 17.6%) - (Sookpranee M, et al. Antimicrob Agents Chemother 1992;

36:158-62.)

Ceftazidime (120 meg/kg/day)vs Amoxicillin/clavulanate (160mg/kg/d:2.4g
loading, 1.2¢9 q 4hr)

> # overall mortality rate FF¥T(47 % vs 46% > p=0.4) > {E'kL AMC iF[’i"fEJ’F
g3 (25% of CAZ vs 44% of AMC) ﬁ‘/ifp@*#\ﬁ?} EJ?E%W“HE ( 36.0% of CAZ vs
50.7% of AMC, P=0.004) > T3 iy > PNIFBERE I > BT r’?[ﬁﬁﬂﬁjplﬁéﬁj AMC |
) ﬁ”ﬁjﬂ(?['ﬁ'}fﬁ’ T Ei“ﬁi H/i PRSI S BATESE ) o (Suputtamongkol Y, et al.
Trans Koy Soc Trop Med Hyg 1991; 85:672-5.)

Cef[azja’jme (120 mg/kg/day)vs Imipenem (50 mg/kg/day. lg [V 8 hourly)

?14 il :j’ﬁ Mvg=d S (38% vs 36% ,2=0.96) :@_U%Eij H ﬁ9if}”§35ilFlV3<(SO% Vs
38%, p=0.21)IEZGRGHE FAYE B o (Simpson A, et al. Clin Infect Dis 1999,
29:381-7.)

Cefoperazone/sulbactam (25/25mg/kg/d; 1g iv & hourly) vs ceftazidime
(100mg/ke/d),; plus TMP/SMX (8/40me/kg/d; Za‘mps J'V 8 hourly both arms)

D[ EE e b puyed S (18% vs 14%, p=0.585) JjF 1(10% vs 11%, p=0.857)
I L“&T'Er“'[ft 0 (10% vs 22%, p=0. 171)EJ%&&;§7% R FEES B B o
(Chetchotisakd P, et al. (C/in Infect Dis 2001;33:29-34.)

Ceftazidime (120 mg/kg/day) + TMP/SMX (8/40mg/ke/d; Zamps 1v & hourly) vs
cefz‘azidim@‘ 2-centre trial

,“iiff fY overall mortality rate (22% vs 20%, p= 0.70) ~ 48 *['[[’|
Fj }*( 8% vs 8%, p=0.87)FrF iR Hes (17% vs 11%, p=0. 29)*3%\\,1%%%‘3 ENES
£1(p>0.05) ° (Chierakul W, et al. Clin Infect Dis 2005;41:1105-1113.)

Meropenem (25mg/ke(up to 1g) 1v Shourly) vs ceftazidime (120mg/ke/d) + TMP/SHX
(in both arms). prospective observational experience
>R PRPVIE VR R > KRR meropenem M IR severe sepsis U
Effd F ] BHT ceftazidime + TMP/SMX (25% vs 76% > p<0.001) o [EIPRELIFFF
e B b (63 %) o 2P meropenem [V N pIUE] 319+ [T 7]
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granulocyte colony stimulating factor (G-CSF) - Al J {1 B{HI™] meropenem FY fH-
M| G-CSF if}@"z melioidosis ElfJEIELI'IEE?DTjJ}f‘“Y["'J%TELIi%— HRA BB (e
‘df o (Cheng A, et al. Antimicrob Agents Chemother 2004; 48:1763-5.)

ﬁ'%l?lﬁ : rmn_ LT - T FAIER Ejﬁ%‘ﬁﬁfmfﬂ?%ﬂ“ :

1) Ceftazidime (120mg/kg/day: 2gm IV 8 hourly) +
Trimethoprim-sulfamethoxazole (8:40mg/kg/day :6 Ampoules/day) ; OR

2) Amoxycillin-clavulanic acid 160mg/kg/day. (2.4gm IV stat, then
1.2gm IV 4 hourly) ; OR

3) Imipenem (50 mg/kg/day: lg IV 8 hourly)or Cefoperazone-salbactam
(60mg/kg/day :1gm IV 8 hourly)(+ Trimethoprim-sulfamethoxazole in
the latter drug)

#wa[f%il’E}l’i’z Eradication treatment

Amoxicillin/clavulanate (30/7.5mg/kg/d: 2 tabs Augmentin® 375mg+ 500mg
amoxicillin tds) vs conventional 4-drug (x 20 wks both arms)
9AMC$E"E‘*E"’FJka?BEEILJ*P%‘*fWﬁJ (LSRR o o BRI
ED f}52£ﬁjAEL§f¢”7t £}y PK/PD ﬁﬂ&g PR AM(?Eﬁﬁﬁ time-dependent XfifrusE
fPJ' . post- ant1b1ot1cs effect > ﬁyggﬁkFﬁT>MICEfF Lo} E 35 o pjb= R
Ei§w4\ﬂﬁﬁﬂ E'1nterva1*UTTfl?*ﬂig4v<(—~ D71 q6h Z[| q8h) ° (Raj chanuvong A,
et al. Trans Roy Soc Trop Med Hyg 1995; 89:546-9.)

Ciprofloxacin (20mg/ke/d: 500mg bid) + Azithromycin (500mg qd) x [2wks vs
IMP/SMX (2 single tabs bid) + Doxycycline x 20wks

> 353! Ciprofloxacin + Azithromycin ﬁiﬁ9ﬁiﬁﬁik(22% vs 3%, ;:0.027)}9$ﬁ
e P (28% vs 9%, p=0. 048)EJF% iiﬁ (Chetchotisakd P, et al. Am J Trop
Med Hyg 2001; 64:24-7.)

IMP/SMX + Doxycycline vs Conventional 4-drug

'9ﬂﬁ’ﬁlﬂi conventional 4-drug F[1fY choramphenicol Z i > [1™] TMP/SMX +
doxycycline ’%ﬁﬁuéﬁfﬁﬁﬁﬁgﬁgﬁ35§§@%U—‘*iﬁl » = [HEL D7 choramphenicol RIf
Pl b =iy side-effect o (Chaowagul W, et al. Antimicrob Agents Chemother
2005; 49:4020-5.)

TMP/SMX (520/1600mg bid, x3mo) monotherapy

> FIpvASRR = 3230 DRALIREEE( 3/170 isolates, 1%) ip“ﬁt%ﬂ@é«“ﬁ%ﬂ
1.7%° (Jenney AWJ, et al. /nt J Antimicrob Agents 2001; 17:109-13; Currie BJ,
et al. C/in Infect Dis 2000; 31:981-6.)
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a’iﬁlﬁ : ﬁ‘éflrﬁfxi’ﬁl% > i AR - E‘Jﬁ%’ﬂaﬁﬂf@%ﬁ[” :
1) Doxycyline 4mg/kg/day (1x2-100mg) + TMP 10mg/kg/day + SMX
50-100mg/kg/day (Co-trimoxazole 2-4tabs x2); OR
2) Amoxycillin-clavulanic acid 60mg/kg/day + 15mg/kg/day.(2caps of
625mg co-amoxiclav f7/d or 2caps of 375mg co-amoxiclav 77/d + lcap of
500mg amoxycillin ¢id)

o ﬁ'%?ﬁ

FEEWE (P15 NR1 (Burkholderia pseudomaller) Yh= WG TR Tt ~ 15
AR BT DI BN T R B SOR[YAFRL W (I TEE g - [
5 @"—%ﬁﬁ”ﬁﬁ? ; Tﬁj{ %fj—“[‘ik E"f"?‘j‘\‘_(PMN) fﬁﬁzi\ E3 ?@ﬁﬁuﬁ"’fj’%ﬁﬁﬁwlﬂ/j o ]
ARk e B W Er Al I el ﬁ‘iji' ST A ARNEF 2
cephalosporin $% aminoglycoside Mipfuct S 2 fRgEfE '] Mt 4 =) B4 pu R = -

HRIT ~ T~ SRy B S FUOIRRURE o SIS 2 RS AR I o
AT ﬁ?‘%‘;?ﬁ%ﬁi‘éﬂ  Tsunami ‘Jfﬁfﬁ%’zﬁfﬁf B Phangnga #1 5 2005 &+ 7 £| 18 FNAHEG
ST ’F}?ﬁ: [IRIBRFL DT PR [ SRR~ R R S R AT RIFRY
2 PN RN o [NIP=s T B pseudomallei &’F}?ﬁﬁ I Siear sl J‘Ji%ﬁxjj
PR ﬂl“%ﬁ?”iﬂf? (ME TR Py (=

S RIF 350V antibiotics compound » #5¢tantibiotics resistance gene » %
tIt genes encoding surface-exposed products : virulence factors ~ pathogenesis
of disease ~ vaccine development » FEHPI{IE ~ Pgh &' RV R FeRIE#
fugElmelioidosis » 7 f T fﬁJ”‘J?“(PCR ~antigen detection)fEZ®rs » RiyE 7 iE
i B. pseudomallei vt BhflI57 > 2 5f- disease burden W1 —ghlik = = 5f(™
ﬁ—ﬁ%‘l"‘;‘ E‘@%J? SRR A R S A T () o RLES PR Sy lpEiE
£ o
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HRRPVECER o FH uﬁ[&
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MR R EIChloroquine 5! HRE]E - i JoRL P B A1 5] i e
T IFIFERG1ER 36 (YMefloquine ~ Malarone) f@fzﬁ{ﬁﬂﬁgrﬁ[]‘gfj o

P E ) R P SRR %Eﬁﬁﬂ (R [ 35 1) £ AR »
il ety 7 e [FIJW&_EB’B[fﬁﬁ'J%}‘F[l R

= 'ﬁig IS R G 7 S e R R TR B ZRERORRT <
E'ﬁ?xgilﬁlﬁ@i&lf'%ﬁuﬁ”ﬁEE " B. pseudomallei Tr{ fﬁw’ﬂﬁ”ﬁiw@*ﬂ + 1
ST AP B R [iﬁclf@iﬁﬁﬁiﬁﬁﬁ ST I R SEAL
R &[FEJE R T P

IR WS o R R R

B o SPRIETROT I REE R B RS EIR » SRR B o
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