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CGUNTEE) B Malaria is an important parasitic disease transmitted to humans mainly by the bite of anopheles mosquitoes

carrying plasmodium sporozoites,and harmful to human health. At present ,malaria widely transmits in tropical and sub-
tropical areas. Myanmar has the highest incidence of malaria in the Greater Mekong Subregion. This paper reviewed the

research progress of malaria epidemic characteristics in Myanmar in recent years, providing reference for the malaria eradi-

cation in Myanmar.

[Key words] malaria; epidemic characteristics; Myanmar; review

CUIERE S A LT A Y M A T e AR
T P 48 (1) — ol E P A e L A AR 41 4R
i AR AR S B ] 2. 16 42, FFdE AR 40 RTA
G W U 2 P v e
45 9°-28", ZR 48 92°-101°, J& T S AL A PG 22 KLU pe L 4R
PR 27 C AR R i 300-5 000 mm, B &
Tk e A A T S JE R A AR KB O T IR AR
DX 39S % 2 0 B I e I IR R 2015 4R BRI 4 )
JEPE AT R AL WHO il T 4 ) 2023 4531 B %
I 2030 AR BRITA A B G THR  AR SO T AR
Ok 4 ) JE W AT AR AE IF 5T R AT £ 34 L O 32 I 4 AR B
LM BRI TR 2 2%,
1 RITHER

i WHO #f#.2000-2020 45 . 4 1) 3 42 95 50
i 4 764 439 ], BET- 21 362 i, BET- U Hr 4L T Fe e
#.2000-2012 45 31 6] 45 55 i K 5 BT # L (H 2013-
2020 4391 [|] B R B (& 1D L AT RES 2012 48 LIk 4 )
S T M 25 45 i W H (the Myanmar Artemisi-
nin Resistance Containment, MARC) A 257 % T
FIJIr SR 3R =5 A8 it B 436 7 400 ) 50 I A7 3t DX R AL
P IR BRI AU L 12 BT B8 g 0 ik e 5 PR 2

K3 #) (rapid detection technology, RDT) i {#i i ,
FULHE 8 LB 47 i (artemisinin combination thera-

py s ACT) Jy FEE 25 i 7 e,

600000

500000
JE

= 400000
% 300000
Bl 200000

20

~* 100000

£E4y (2000-20204F)

1 404 2000-2020 EERFHHRIETHER
(B 48 5k I F WHO2018 £ 70 2020 £ fEHKIRE)
Fig. 1 Number of malaria cases and deaths in Vietnam from 2000
to 2020 (Data from the World Health Organization Malaria report
2018 and 2020)

x [ 5 SRR 3 430 H (No. U1602223) 5 25
4 P H K% T (No. 2017ZF007) 3 T 43/ % T 5 4 1350 H (No.
2020399) .

*x JH41 7 . E-mail : zhouhn66@163. com
SLHLBE (19940 4 A IOE A B R ko
TERRW L BF 5% Ak, 3 B A 0 ol A% Y o B 3R F 59X . E-mail:
823755238@qq. com



T E R RE Y F L

Journal of Pathogen Biology

202241 17T ES 1
Jan. 2022, Vol.17,No. 1

« 119 -

MR H 43 A R Mu %1 2013 4F 76 46 fa] o 3
(1% 22 [ 48 ) — 0 80 2 2 45 Bk 7R 2% L DX 9 ) i 0
FEEFTE 5-8 A, Thway %17 2016 4F % 4 fa) 75 %5
(18 S AR 5 6 52 5 191 B 4 BT ¢ B 2t DX 9 v 0 Oy
5-7 . 2016-2020 4 WHO 2 I8 . 40 ) 5= 95 s 191 s e
FEAERTE 5-8 A5 Geng 2N X 46 41 L 3K 1) v
BRI 6 175 B BB 58 87 - 2011-2016 4F 1% b X
JEBEIE ] et BRAE 57 A . R IE R ) A oA AR
SUATRE S 5-8 H R T4 fa) WY 2, DL K% B TR o 3 v
S S BE  IEAY H WCZE A EAT  BOT Fe OR R
WEREEEMETY . X 5 E = 2000-2009
A 5-T FLJESR R R 45 SR LA B

A 151 b IX. 73 A oK 7 4 ) 9 0 01 e 4 L M
A1, oA DL 40 B8 09 5 I L s A8 R L B 4 i B 4K
H AT TEHS L o 4 0 5 0 v A A R S U b DX 1) bR
SRS Bl ™ &Y, Wongsrichanalai 2™ X} 2001
A 42 [EJE SR B 40 M & B, 4% 4 100 355 1) v IS 38 R0 ED 4
B R IR 9 B K 3 B e R R T 50/1000
A . 2003 F1 2005 4E WHO 38 . 40 f) 5= 9 40 T
N 6.3/100000 A, HeHp o 4 10 5% 1 s BB IE T % 5
ik 30.°3/100000 A » 2k 46 f) 3 B K - 1 5 A5,
Lee 25712010 45 X 4 f) 25 30 301 55 o X 9 BF 5 4%
75 2003-2004 AFHATE] , RAE S8 T 09 N H0 1% X
L #SE T8 45% . Nwe 50 BF 58 8 7%
2012 A Z& 40 103 355 19 T AR IR AR A8 JE 5 R I R 8K i (36.
9/1000 A), 2019 4F WHO i th #2785 . 2240 0 55 1)
SR FS A 32 55 1 S RS B A i B 0 A R
JERR R R XY L R A SRR b 4 L 2R 40 R ED 4
03358 b, DX 5 A T T Bl 8 ORE T H2 R e 44 f) T B R
R,

MAERS 43 4 bRk, 2013 4F Ghinai %7 %t 4 fi)
ARESH N E A 164 B9 5 9% B 43 A7 7, 0-5 4 [ 6-15
% 16-25 % .26-50 % . =>50 % NFHIEF IR R 509
0.6%.6.7%.6.0%.43.9%.42. 7% . Geng %" %}
2 ) AU 0 B T AR FB G 6 175 9 R 1 BIF 9T s . 5
& .6-14 % 15-24 % . >25 % NI B R4 5 N
9.3%.32.8%.33.7%.24. 2%, Huang %" X 4 fa)
Z 0 4 R R 40 ) G T Y SO 346 A4 JE R R A TR A
R <5 % .5-17 % . 18-40 % ,41-60 % . >60 % \F¥
B RSB N 14. 9% .50%,18. 1% ,11. 7% .5. 3%,
IR R IR L 40 ) A AR B A e R ) & R R
S LB AR R E P LU AR R X T e S L
D AR KA AR B G .

MHR AL 43 A K > Geng 4517 %6 4 ) AL 36 #) 7 4K
F 6 175 BB B BF 5% 57 o M= 2R AR RO AN 2 A
R B T AL A HE 43500 14 26(889/6175) il

46.5% (2875/6175) (P << 0. 01), 2013 4 Ghinai
25T St i ) 2 S A B [T 4 184 96 5 081 #F 9 S
N3 3 A IE | B o N AN £ - - o | S
78.8%(145/184)f1 21. 2%(39/184) (P<C0.01). 4i
]l AR 2014 41— IR 45 0 2 7 o 40 ) DA gl
AR T A8 9 1 XU T At B (P <<0.
05) 7, | 3R 45 3 v] R 15 4 f) M 25 Al s AR AR R L A
T 77 IS0 RN PR R = I (5 P 3R AR A R 3R O 4 s Al
RARTIRLE— 25 s iz 2 NHEJE B B R B3 5 8 L
(S

MR 43 A bR, 2013 4F Ghinai 27 Xt 4 fi]
ARFB I [E 4 184 ] 95 52 9 191 43 A Sk 7 o 4 Ve A5 1k
RIRHAY N 32. 5% F1 67. 5%, BEm T otk (P <
0.05), Geng %" Xt 4l fa) JL A9 SEAK TR 6 175 38
3995 191 0 P 9 A S8 7S e MR 5 M R SR 4 i o 37, 4%
162. 6% ., Huang 25 X 4 fa) w6 i 8 55 A6 35 4
SUEKFR 346 4495 BB A I B 5E R B . 2 MR B 1 R
LA R 41, 5% Fi1 58. 5%, ItAh, Thway 267772016
AT 6T 4 ) T S 1 e AR TR 266 44 0 R AR A B OE WK
R PR R R Ay R 38, 9% A 61. 1%, k4
SARIR L i) 5 PR B R L R AT RS B
PN B A1 37 2 A5 R ke = A0 T B AP R O
2 EREN

DAHE B A A ke B i RDE R A MR £ .
TR KL LI (Anopheles dirus) /N (An.
minimus) BB (An. maculates) . B (An.
sinensis) e Fe WL (An. aconitus) I FE LS B (An.
culici facies) s Fo v IR 25 Fe ORI A0/ e 0 F 32 20
I

NI b 3153 A7 R o K 4 4 W0 53 A T 4 )
AR AR AR AR DX, /D 2 504 1 1 0 A AL e B s X
PR LY w S A e A A T AR R I 5T
R BN 78, 83 %6 (3810/4833) 4 £ BE #i I (5
5.55%(268/4833) , PEAHE WL (5 4. 0376 (195/4833),
2013 4F Kwansomboon 2% ¥E 28 4l 11 3% 40 f5) Hb X 11
WEIE B /NI 43, 5% (1873/4301) 4 K 45 2
7 0.7%(31/4301) , Z BEZ L5 18. 626 (754/4301),
2013-2015 4 Chaumeau 257" 7€ 4 fa) 75 38 09 7248 35 11
58 Bon s NI 53,14 % (4619/8692) , £ B 4%
W 11, 23% (976/8692) , K45 Fi s 2. 52% (219/
8692) , FEZASHE ML 1. 1026 (96/8692)

WA T B 2R 52 I P B R A . Ool 2551 (i
FER 7N » R 45 48 W T S ST ARl DX B AR AE I
10 2 H B0 i 0 I, W] g i 0 2228 18:00-20:00, 5
2 ) AL 208 110 28 [ A0 3 4 DR 4 e MO g g g B LT
0:00-02:00 F B A /] % s {0 5 M1 48 1 v [ = 76 1 5%



« 120 -

AR AW E R A

Journal of Pathogen Biology

2022 4E 1 H 4517 B4 1
Jan. 2022, Vol.17,No. 1

b DX K 45 2 e T g g 0BRSS AR Y. %
NI IS T A BT I L IX A YR BT A R L A
VD L 5-6 3 J2 HC B 285 BE g UG, A R T IE ey U hy
21:00-23:00 F1 01:00-03: 00" | 5 7 544 /e
U0 b R e O L TR e A S BRAE 00:00-01
00 FI4id 7 Fhiie 285 B e 8 J1 N g i iy 212 00-
23:00 A FE AR,

TE BB A5 R D5 T, Yu 255 75 40 ) 63 Y
SRS SR S 2 PCR A I /N4 i & R, FL At 16
FRHK0.7%(1/150), 2013 4F Kwansomboon 2
TE 7 2 301 355 1 DX R P S fof 0 A 1000 W 9 I % R 2% b I
A e WA A I SR R0 0. 126(23/2323) , H
TN OSSR 1. 4%0(23/1641) (A £ BE
P USOR R 45 e 0 ¥ R & B TR 4l F . 2013-
2014 4F Phubeth 25" 7 28 4 i1 55 3 X % FH PCR J5 %
ARG T 58 A\ i W0 B 5 2 e DX A i I 85 A R L T
TN 0. 3% (123/47914) , H P /N2 50, K 45 4%
WCR 22 B e W5 A F 968 F 3 40 5 0. 2924 (104/
35177).,0. 46% (5/1071).0. 17% (12/7251), 2013-
2015 4 Chaumeau %) 75 4 fa] 45 36 14 52 1€ 76 % H
qPCR 77 15 45 0 45 A 42 050 & B i/ N H I L K 45 e Ui
22 B 4 W0 A IR He OS5 A HE R T A R0 0.2 %
(107/56872), S [E = B A e b B TR
9 00.2% (11/5154) , v /N4 0, 22 B 4 0 o 42
F AT T T R4 9 0. 2% (4/2180),0. 3% (3/
833).0.2% (4/1878) MM . R B ST 45 5 R L 4
) IE B Fh I A A, I v IR 45 e ISURN A/ e AT 4R
J& TR BB AR,

3 ERHAHM

PLAE B 5% 48 7 41 ) 98 R B F B 4 Bl /P
(Plasmodium falciparum), (Plasmodium vivax) .
= HY¥EJR H (Plasmodium malariae Laveran) 1 BPIE
JEJR B ((Plasmodium ovale Stephens) ., H %4 JE F
] e T4 3 DL R R L B WHO $i/E
2005.2014.2015.2018.2019 F1 2020 4F 45 f) 3% P4 9 He
B 533 A 80%6 .74 % .75 % .73 % .41 % . 26 Y% , 4l fa) [H]
HYE L B 43 9 o 20% ., 26% . 25% ., 27% . 59%.
TAYE R g AR R L B 40 )R] H O R L
9 _E Tb o IO o o e A G W AR
4 fk{EHR

2014 4F Linn %52 %t 4ii ) 6 328 J& [ 1 i 75
7N 1% b X bk i R 36 %-45% ., 2015-2016 4F
Min 87 %t giifa) 4597 41 5 2% LR L3 A5 & B, 1
IO i A Ny 19. 5%, 2014 4F Aung %54 % 4 fi)
FR 0 Hh DX WF 5 & B Ok i R R A R 110 16% .
2016 4F Maung % 36 4 fi) Jb 5 89 50 4 L v 36 9 0

[ 45 0 R R 1 SE A8 L B AEAGA IR 3 230 JE R
PR B WO %k 52, 1% . DA b BOHE 4R % L 40
2 SR A FH R ATE AR AR L T R 5 Il P ) A L 7S R
W 2 — o B A ok R 2 DR A e
5 FEFIxREmYE

2014-2015 4F Chaumeau Z£5°7 75 72 47 11 3% b X 1Y
WFFE 7 S 0 A X LB TR A T 3k = A T 2k
S ZAT Ry 80 % (2127/2647) o FH v 43 /)N ¢ i 35 BE
FN 929 (339/370) , 2 BE iz WU BUFE R Ky 85 % (239/
280), 2016 4F Chaumeau 25" £ 4 fa) 55 48 5 1 W )
B R A 2 MR DL A TR kA T 2
60 43 2 i 15 2k 86 % (381/441) o H 48 /N i i
1513 75/88(85%0) s KA He i 8132 1/1(100%6) 4
LB 45 W B % o 89/102 (87%), 2014-2015 4F
Chaumeau %7 1E 2240 11 55 Hb X (49 BF 5% 587« 9 8 B
AW 3 X DDT 7= A48 T Hi 2 1k, BB R 69 %
(902/1302) o AFL {80/ IN 22 W50 1 22 BE 42 B0 AT) 9K 0% B %
43510 100 %6 (295/295) F1 99%(236/239) ., HHE =
T HP A ISRl 42 KT 0 B HL 2 1 R AR P2 v L
i BIE <70 %, /N F e DDT 8 BaE 2Ry
100 Y6 9 W I 285 S AL . R, g ) 3 SR R A A
Xof I He 2 R 2 R O AR T Bt (A6 DDT R B R
TSR SO AL A T o 0 — 2 5 e ISORT 2% o ) R
PE 1 W
6 ERBHZAGH

2002 ALK g ) BRI M R E BRI E
BEMHE / H %M (artesunate /mefloquine, AS/MQ) . & H
ik / 7% 2 B Cartemether/lumefantrine, ATM/LF) £ XX
H B Z/UK ¥ (artemether/lumefantrine, DHA/
PPQ)"™ ., 1999-2011 4F Carrara 2% 75 25 4 ¥ 55 1
2 ) R R A B AT R % X R AT R RE 3
FIE R U BR R A 72% (21/29), 2013 4F Kyaw
25T R A ) R AR R A L R Y
P IR AT 2N 73, 1% (38/52), 2009-2013 4 Nyunt
LU A 2 ) R N S AR TR BB S R L R KA
BRI EPEIE I AT R N 79. 3% (65/82), 45 B4R,
A 2 ) 5 b X AT B BT R X T R K2
BRI TR 245 1 o B rb i 300 855 XA o B R O PR X
FRGY R BUR TR AR 99. 200 (241/243 )1
ipil e N R

%t 1] B JE B0 25 J5 167 . Smithuis 55 ¢ 1970
AT YRR T 46 ) BT () H R A P2 . 2001
4F Wongsrichanalai 25" 15 4 fa) B 35 7 bR 35 4K 45 1 BF
FAWE R FERITE HIE.3 dIERRFEMN R 57%.
2009-2012 4F Nyunt %% 76 15 3 18 Hok 1K 4 19 BF 58
BoREMERIT R HIERIR B ER 702 (42/60), Ik



TR R RE S FRE 021 1T EE W
Journal of Pathogen Biology Jan. 2022, Vol.17,No. 1

« 121 -

41,2004 4F Smithuis %5 76 40 ) A6 F 49 55 K 19 B
FEE N MR T A HOJE IR R 4620 (34/76)
BRI BR L 46 f) bR M X 18] H O AT AE X S
AT 20 i R 46 5 2 R AR D) H O T S TR
ST SR U IA ARl 100 %6 (594/594) fih W I 45 SR
[

RS IRAER 4 ) R B AL B X AT BE T
AR T R 1] ] U 25 2 0 1 T 2 1 L
FH DGR ] 1 — A5 T Ji 3 26 b X Ji H 096 245 4 10 Wi
N0 Sy 2 4] 3 B3 9 95 24 et D SR s 4 I AK 0
7T RE

2 ) A Ry YA 2 VAT R IR R K 2R i e T TR
JE PR TE S G H 5 % [ L N v Y i
5% 1 DX A O T E 5 i X R s ] R A
G+ A B s 4 il DX I A 6 5 2% 300 7 2R T P2
FOE T HUTE I DR VA 9T 25 90 16 7 880 R B IR 45 ) A
O, UL ) R SR 1T 2 — 25 T R A DG BIF g s T
S HH A R T B3R % SR e 5 e

(5% ]

(1] e, M. JEZR I By 1 BUR S HE R[], $il B 2 A i, 2010,
10(2) ;218-220.

[2] WHO. Issues new guidance for research on genetically modified
mosquitoes to fight malaria and other vector-borne diseases[ R].
Geneva; World Health Organization,2021.

[3] WHO. Life expectancy has increased by five years since 2000, but
health inequalities remain[ R]. Geneva: World Health Organiza-
tion,2021.

(4] k. HE—REAEEIML JLat. hELR AR . 2004

[5] WHO. World Malaria Report 2015[ R]. Geneva: World Health
Organization, 2015,

[6] Hay SI,Okiro EA,Gething PW,et al. Estimating the global clini-
cal burden of Plasmodium falciparum malaria in 2007[J]. PLoS
Med,2010,7(6) :e1000290.

[7] Aung T,White C,Montagu D,et al. Improving uptake and use of
malaria rapid diagnostic tests in the context of artemisinin drug
resistance containment in eastern Myanmar: an evaluation of in-
centive schemes among informal private healthcare providers[]].
Malaria J,2015,14:105.

[8] WHO. Countries of the Greater Mekong ready for the "last mile"
of malaria elimination[ R]. Geneva; World Health Organization,
2015.

[9] National Malaria Control Program. Proceedings of annual review
meeting 2013[R]. Republic of the Union of Myanmar; National
Malaria Control Program,2014.

[10] Kyaw TT,Hlaing T, Thimasarn K,et al. Containing artemisinin
resistance of Plasmodium falciparum in Myanmar: achieve-
ments, challenges and the way forward[ J]. WHO South-East A-
sia J Public Health,2014,3(1):90-94.

[11] Nyunt MH, Aye KM, Kyaw MP, et al. Challenges in universal

coverage and utilization of insecticide-treated bed nets in migrant

[12]

(13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

plantation workers in Myanmar[J]. Malaria J,2014,13(1):1-7.
13.
Aung T,White C, Montagu D, et al. Improving uptake and use
of malaria rapid diagnostic tests in the context of artemisinin
drug resistance containment in eastern Myanmar: an evaluation
of incentive schemes among informal private healthcare providers
[JJ. Malaria J.2015(14) :105.

WHO. Strategic framework for artemisinin resistance contain-
ment in Myanmar (MARC) 2011 2015[R]. World Health Or-
ganization, South-East Asia Regional Office,2011.
Mu TT,Sein AA,Kyi TT,et al. Malaria incidence in Myanmar
2005 2014 ;steady but fragile progress towards elimination[]].
Malaria J,2016,15(1) :503.

Thway AM, Rotejanaprasert C, Sattabongkot J, et al. Bayesian
spatiotemporal analysis of malaria infection along an internation-
al border: Hlaingbwe Township in Myanmar and Tha-Song-Yang
District in Thailand[J]. Malaria J,2018,17(1) :428.

WHO. Mekong Malaria Elimination Epidemiology summary
[R]. Geneva;World Health Organization,2015.
Geng J,Malla P,Zhang J,et al. Increasing trends of malaria in a
border area of the Greater Mekong Subregion[ J]. Malaria J,
2019,18(1):309.

Feng J,Xia ZG,Vong S,et al. Preparedness for malaria resur-
gence in China;case study on imported cases in 2000-2012[]J].
Adv Parasitol,2014(86) :231-265.
World Health Organization. Malaria situation in SEAR countries
[R]. New Delhi: World Health Organization Regional Office of
South-East Asia,2006.
Wongsrichanalai C,Lin K,Pang LW ,et al. In vitro susceptibili-
ty of Plasmodium falciparum isolates from Myanmar to antima-
larial drugs[J]. Am J Trop Med Hyg,2001,65(5) :450-455.
World Health Organization. Malaria profiles of SEA region[ R].
New Delhi: World Health Organization Regional Office for
South-East Asia,2003.
World Health Organization. Malaria; Disease burden in SEA re-
gion[ R]. New Delhi: World Health Organization Regional Office
for South-East Asia,2005.
Lee TJ,Mullany LC,Richards AK,et al. Mortality rates in con-
flict zones in Karen, Karenni, and Mon states in eastern Burma
[J]. Trop Med Inter Health,2010,11(7):1119-1127.
Maung C. Annual report 2004 R]. Mae Sot (Tak): Mae Tao
Clinic,2005.
Nwe TW.,Oo T.Wai KT,et al. Malaria profiles and challenges
in artemisinin resistance containment in Myanmar[ J]. Infect Dis
Poverty,2017,6(1) . 76.
WHO. Countries of the Greater Mekong zero in on falciparum
malaria[ R]. World Health Organization,2019
Ghinai I,Cook J.Hla TT,et al. Malaria epidemiology in central
Myanmar: identification of a multi-species asymptomatic reser-
voir of infection[ J]. Malar J,2017,16(1):16.

Huang F,Takala-Harrison S,Liu H,et al. Prevalence of clinical
and subclinical Plasmodium falciparum and Plasmodium vivax
malaria in two remote rural communities on the Myanmar China
Border[J]. Am J Trop Med Hyg,2017,97(5):1524-1531.
MOH. Union of Myanmar: National Strategic Plan for Malaria



122 -

TR R R EHFRE 020E1H H17ESLY
Journal of Pathogen Biology Jan. 2022, Vol.17,No. 1

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[46]

Control in Myanmar, 2016 2020[ R]. Yangon, Myanmar: Minis-
try of Health,2014.

Ool TT,Storch V,Becker N . Review of the anopheline mosqui-
toes of Myanmar[J]. J Vector Ecol,2004,29(1):21-40.
Chaumeau V,Kajeechiwa L, Kulabkeeree T,et al. Impact of out-
door residual spraying on the biting rate of malaria vectors: A pi-
lot study in four villages in Kayin state, Myanmar[ ]J]. PLoS
ONE,2020,15(10) :e0240598.

Yu G,Yan G,Zhang N,et al. The Anopheles community and the
role of Anopheles minimus on malaria transmission on the Chi-
na-Myanmar border[ J]. Parasit Vectors,2013,6(1):264-264.
Kwansomboon N, Chaumeau V, Kittiphanakun P, et al. Vector
bionomics and malaria transmission along the Thailand - Myan-
mar border:a baseline entomological survey[ ]J]. ] Vector Ecol,
2017,42(1) .84-93.

Chatchai T, Rungarun T, Waraporn J,et al. Species diversity and
biting activity of Anopheles dirus and Anopheles baimaii (Dip-
tera;Culicidae) in a malaria prone area of western Thailand[]].
Bio Med Central,2012,5(1):211.

Vythi LI,Phet SR,Keoken CK,et al. The prevalence of Anoph-
eles (Diptera: Culicidae) mosquitoes in Sekong Province, Lao
PDR in relation to malaria transmission[ J]. Trop. Med. Int.
Health,2010,8(6) :525-535.

JALT TR SRS A 2T B A A FAE AR T
WFoELT ], o E A A 5 R 44 75, 1998,9(6) :455-459.
Walton C, Handley JM, Willoughby TL.,et al. Population struc-
ture and population history of Anopheles dirus mosquitoes in
Southeast Asia[J]. Bell,2000,17(6):962-974.

FAE L KRR AL TR LS R R AR MR R 2 2 R AR IEAE
JARFFELT ). o E A AW R il 44 75, 1999, 10(5) : 343-346.
FE L E A ST 4. BB AC AR R R T 4 R B AR A T A
LI PR AP R 27,2016, 27(6) :549-554.
AR Eon A 2R AL i -4 ) i 55 DX R/ i s
W RMHAS IR AL P RSN AYF RS A&, 2017,
28(3):216-219.

Vythilingam I,Phetsouvanh R,Keokenchanh K,et al. The prev-
alence of Anopheles (Diptera: Culicidae) mosquitoes in Sekong
Province, Lao PDR in relation to malaria transmission[ J]. Trop.
Med. Int. Health,2010,8(6):525-535.

Phubeth YU, Dominique C,Parker DM, et al. Use of an Anophe-
les Salivary Biomarker to Assess Malaria Transmission Risk A-
long the Thailand-Myanmar Border[J]. J Infect Dis, 2017 (3):
396-404.

Chaumeau V,Benedicte F, Hsel SN, et al. Entomological deter-
minants of malaria transmission in Kayin state, Eastern Myan-
mar: A 24-month longitudinal study in four villages[J]. Well-
come Open Res.2018,3:109.

JALL T RTENS B A Z0rg YA T I S b i A b DX
WA 92 AR A 58 (38 30 [ . v [/ 25 A BUJR B 1R 2% 35 5 2005
(6):407-411.

WHO. World Malaria Report 2015[R]. Geneva: World Health
Organization,2015.

WHO. Malaria;Disease burden in SEA region[ R]. New Delhi:
World Health Organization Regional Office for South-East Asia,
2005.

[47]

[48]

[49]

[50]

[53]

[56]

[57]

[60]

[61]

[62]

[63]

WHO. World malaria report 2005 R]. Geneva; World Health
Organization, 2005.
WHO. World Malaria Report[ R]. Geneva: World Health Or-
ganization, 2014,
WHO. World malaria report_ R]. Geneva:World Health Organ-
ization,2015.
WHO. Mekong malaria elimination epidemiology summary[ R].
Geneva; World Health Organization,2018.
WHO. Mekong malaria elimination epidemiology summary[ R].
Geneva: World Health Organization,2020.
Linn SY, Maung TM, Tripathy JP, et al. Barriers in distribu-
tion, ownership and utilization of insecticide-treated mosquito
nets among migrant population in Myanmar, 2016: a mixed
methods study[J]. Malaria J,2019(18):172.
Min KT, Maung TM, Oo MM, et al. Utilization of insecticide-
treated bed nets and care-seeking for fever and its associated so-
cio-demographic and geographical factors among under-five chil-
dren in different regions: evidence from the Myanmar Demo-
graphic and Health Survey,2015 2016[J]. Malaria J,2020(19) ;
7.
Aung T, Wei C,Mcfarland W, et al. Ownership and use of insec-
ticide-treated nets among people living in malaria endemic areas
of Eastern Myanmar[J]. Plos One.2016,11(9) ;¢0162292.
Maung TM, Oo T, Wai KT, et al. Assessment of household
ownership of bed nets in areas with and without artemisinin re-
sistance containment measures in Myanmar[ J]. Infect Dis Pov-
erty,2018,7(1):19.
Nyunt MH, Aye KM,Kyaw MP,et al. Evaluation of the behav-
iour change communication and community mobilization activi-
ties in Myanmar artemisinin resistance containment zones. Ma-
lar J,2015(14) :522.
Chaumeau V, Cerqueira D, Zadrozny J, et al. Insecticide resist-
ance in malaria vectors along the Thailand-Myanmar border[ ] ].
Parasites Vectors,2017,10(1) :165.
A AR, 2 IR A O R R B 2 R D], R
5 ,2012.
Carrara VI, Lwin KM,Phyo AP,et al. Malaria burden and arte-
misinin resistance in the mobile and migrant population on the
Thai-Myanmar border, 1999-2011: An observational study[ ] ].
PLoS Medicine,2013,10(3) :e1001398.
Kyaw MP,Nyunt MH, Khin C,et al. Reduced susceptibility of
Plasmodium falciparum to artesunate in southern Myanmar
[J]. Plos One,2013,8(3):e57689.
Nyunt MH, Soe MT, Myint HW, et al. Clinical and molecular
surveillance of artemisinin resistant falciparum malaria in Myan-
mar (2009 2013)[J]. Malaria J,2017,16(1) :333.
Liu H,Yang HL, Tang LH,et al. In vivo monitoring of dihydro-
artemisinin-piperaquine sensitivity in Plasmodium falciparum a-
long the China-Myanmar border of Yunnan Province, China from
2007 to 2013[J]. Malaria J,2015,14(1) :47.
Smithuis FM, Monti F, Grundl M, et al. In vivo sensitivity of
Plasmodium  falciparumto chloroquine, sulfadoxine/pyrime-
thamine and mefloquine in Rakhine State, Western Myanmar

[J]. Trans R Soc Trop Med Hyg,1997,91:468 472.
(F #3 R



	内文

