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Anopeiae kstemie [0 TSE)
Spcerea compnition of mosenocs kkietified erphokpedty @ A, Anophela fuisir 1l ad B. Anephelcs Rohonss

PCR-RFLP used to verify morphological identifications




*Deep-forest vectors — raquire deep shade for breeding

@ Considered a main vector (dominant & widespread) throughout its range
# Non-forest or forest-fringe species are seldom, if ever, implicated in deep-
forest transmission

P 208,
EIR highest in transition/dry scason (Laos) & post monsoon/dry
season (Thailand)
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Role of An. minimus s/ in malaria transmission

1) Assam (India), 1990 - sporozoite infections ali year round except Aug/Sep
2) Yunnan province, China ~ main vector, sporozoite rate 7.05% (Dong, 1997)
3) Gia Lai, C VietNam — sporozoite rate 7.05% (Phan 1998)

4) Myanmar - main malaria vecter (Oo et al 2004)

Distribution of An. sundaicus complex
{after Dusfour et al 2004; Dash et al 2000)

Pt Chilika lake

. Coastal areas marked in black ~ currently recognized distribution
. Gray zones - sundaicus reportedly disappeared (red spot Chilika Lake}
. Uncolored areas — species is absent or has never been recorded
. Environmental changes — Peninsular Malaysia, India, $ Viet Nam

tndoct & cutdoor human landing rates snd %
parous An. sundsicus, Ven Duc A Wekong VNam

bpict! nge

+1950-1975: sporozoite rates of

+Low parity rate decreased
between Nov 1998 & Nov 2000
+Densify of sundaicus >50x* .. -
between Apr 1988 and Apr 2000, !
but subpictus (whose density was,
3x higher than sundaicus in Apr -,
1998) disappeared completely. . .

Observed sporozoite rate = 0/11 002;

Calculated sporozoite rate = 1/300 000
(using the entomological risk equal to the
malaria incidence).

Entomological risk = 0.0

Malaria incidence= 0.019
attacks/man/year
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1) An. sundaicus sp A formally named as An. epiroticus
2) Mekong delta, VietNam ~ changes in land use from rice cultivation to
shrimp farming favours sundaicus
3) Decreasing malaria icity -> reduction of fai vectorial
ity and to the di ance of An, dary vector.




s the main vec!or(s) ofmal
o ITN (orLLINs) and IRS?
sthe msechctde sensifivity status of the malaria v

t is the distribution, ecology and Auman-vecior contactof. S\Bllng
es of Ap group in Solomorils, VanuatiZIrian Jaya and Moluccas" |

7 '—Re Ap Iwathnasom et a[ 2002; J Med Ent 3 > 583'586 env‘ronmems eg deforesta onctors ceng
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Ld=20
middie 3 provinces

20064 53 3 BX R AR EE
Proportion of malaria cases in different parts of China in 2006
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B vivax malaria

B faciparum malaria :
O others i

T8.80%

20065E 2 BRI B - M AL

Proportion of different species of malaria cases in 2006

L4 7 10 I3 16 19 22 25 28 31 34 37 40 43 46 49 52N

Aahul yxrvvl‘r-ce malarin cases reported vookly 1n 2004-2006

aua

s M

43 46 49

No of malaria cases

EEHBIB

EARAC R SN S

1990-20064F & ElE e 3
National Malaria Situation trend from 1980-2006

&
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Mam Problems (2) Z?EH‘J&% ;a],@

: 4 Low coverage of vector control measures %
Bl RE i BB L '
= Bednets ownership: about 50% ﬁ?&ﬁ%@'&ﬁo%z‘ﬁ:ﬁ

2 ITN ownership: below 5% ﬂiﬁiﬁﬁz‘}%$ﬂ£?‘5%

s Weak survelllance and madequate capamty

- for outbreak response IR RN 2 4LTE AL 155
. 3 Less than 5% of outbreaks are properly controlled within 2
' weeks of onset §K&1§E2}ﬁ W&H&hﬂ$?‘§%% S

6. Low malaria awareness %9?293119%1%$ﬁ£
S Awareness relatad malarla L] residents: only 16%; & Eﬁlﬂ
MR R 18% .
> A\su‘greness ralated malarla in studants 36% e@wmﬁ%

Strategy ﬁ%ﬂ%ﬂ%

S a People in remote areas have better access v
to malaria preventlve measures. EJZ.&FJY!
B’Eﬁﬁﬂf ﬁﬂﬁ?ﬁ%’ﬁﬁf*ﬁ ;

: > Free provusnon of LLIN (long-a
bednets)ﬁﬁ&ﬁt-k&ﬁiﬁ%&ﬁ!&l&
9ITNs (retreatment for eXIstm

: conventlonal nets) ﬂ!ﬁ&t#&ﬁﬁﬁi%&ﬁ

o private sectors: EWEEE&Q&Wﬁﬁﬂ;’E "fi"

"Strategy:' i%ﬂﬁ 4

‘m People ln remioté areas h

. dfagnosis and : ppr en ln the pubhc and

:QStrengthen mlcr op system In township hosprtals
i M§&ﬁ£$§%ﬂ&%ﬁ :

Strategy é’éﬁ%ﬂﬁm%

B Strengthen malana surve:llance and
_'epidemic preparédness and response i
MEBELEER, EEREL ﬁ&ﬁﬁﬂé‘s‘)ﬁ
-astrengthen survelllance and’ routme case .
reporting MBERMAPRFES -

2 Provide eqmpment RDTs and msectlclde -
for outbreak control m%&&ﬁﬁﬁﬁ%ﬁﬁﬁh
2EEh. ¢

-)Strengthen border checks and lmprove

cooperatlon with nelghbormg countnes 7m3§ .

ﬁ%lﬁﬁ‘]"ﬂiﬁﬁ

vy R

B lncrease commu tya areness and demands
for effective malana treatment and prevent:on
e@dz,eeaﬁﬁwﬁz;aﬁfﬁwmﬁ%x
-)Develop IECIBCC methodologles and
materials #Eﬁﬂ’l ﬁiﬁ it

'élmplement IE IB
range of playersv %f?f*ﬁ B ﬁﬁ%’ﬂ'%iﬁ\ _5
ﬂmasﬁﬁeaaﬁ i ’
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Entomological Factors

cting Vivax Malaria Ti’ansmissioh .

"~ inChina

Zhou Shui-sen
January 16, 2007

Vivax malaria in China

e Plasmodium vivax is the predominant
species in China, all the malaria areas
have vivax transmission. Only Yunnan
and Hainan provinces have falciparum
malaria transmission locally, even in
these two provinces the proportion of
vivax malaria is also up to 80%.

Vivax malaria in China

m In recent years the re-emergence and
epidemic of vivax malaria is the crucial
problem in China especially in central
provinces. The reasons of malaria
coming- back are complicated, besides
the existence of Plasmodium vivax with
long incubation period, vectors play very
important roles in malaria transmission.

Main vectors transmitting vivax
malaria in China

m Currently 4 species of mosquitoes are
the major transmitting vectors in China,
they are:

--—-Anopheles sinensis

---Anopheles anthropophagus (lesteri)
---Anopheles minimus

---Anopheles dirus

Geographical distribution of different
vectors in China

u Generally An. anthropophagus and An.
sinensis are the major transmitting
vectors in the central provinces, while An.
minimus and An. dirus are key malaria
vectors in Yunnan and Hainan provinces.

Geographical distribution of different
vectors in China

m An. sinensis extensively distribute in the
country except for a few provinces such as
Xinjiang Autonomous Region and Qinghai
Province.

& An. minimus mainly distribute in Southern
parts of 33°CNorth latitude, especial in parts of
25°C North latitude, it is the major vector in
Southern provinces.

a An. dirus limitedly distribute in hilly and forest
areas in Hainan and Yunnan Provinces.
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L)

Need to be spectally Feeding and resting behavior
geographical distribution PETAZRANE (45)

. of An. anthropophagus,

. newly researches find that
the scope of this mosquito
has extend northward from
South 33°C to 42°C of North
latitude partially because
of the global warming.
From the this map we can
see An. anthropophagus
was found in Liaoning
Province, while In the past

= It has been found that An.sinensis can
rest in both animal sheds and human
house. Regarding feeding and resting
behaviour, it seems that An.sinensis is
neither a typical exophagic and exophilic
nor typical endophagic and endophilic
malaria vector.

we thought no this ’ a Indoor and outdoor human biting rate of
mosquito exist In these An.sinensis is about equal in China.
I " Feedi d resting behavi
Feeding and resting behavior eeding and resting be avior
m The endophilic and anthropophilic habits of 8 An.minimus is
An. anthropophagus are very typical in the considered to be
past, but latest findings showed that the highly anthropophilic.
resting behaviors of An. anthropophagus in From this map we can
different areas are distinctly different. In the see the proportion of
Southern and central parts they are endophitic, biting humanismuch
while in the Western and North parts they are higher than that of .An. dirus is also
exophilic. biting cattle, but in . anthropophilic but
# The human blood index is up to 0.677~0.892 recentyearsitwas . typical exophagic, it
in Southern and central parts while only 0.125 found that the _normally be found in
in the North provinces (such as Liaoning). proportion of biting :stone holes and small
cattle increased. ‘forest.
L
Vectorial capacity
This slide
a It has been proven that the vectorial capacity showed the
of An. anthropophagus is 11-20 times higher ‘éi;?c'}'g,l of An
than that of An. sinensis. Need to be Dirus based on
mentioned, although the vectorial capacity of studies in
An. sinensis is relatively low, they still play an Hainan, its N
important roles in recent re-emergence of ;aopa‘-:t';yt:,s, near rraese s wnn
vivax malaria in central provinces because of séagén pe:ks.
its big population.
Vectorial Capacity of An. dirus
in Hainan
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Entomological factors affecting vivax
malaria transmission

s Different malaria vectors distributing in the similar
areas made vector control measures more difficult
and less effective.

a An. sinensis is still a very important vector
transmitting vivax malaria in central provinces
because of its extensive distribution and big
population. In recent years according to annual
reporting system, most of malaria cases are found in
areas where An. sinensis is only vector.

Entomological factors affecting vivax

malaria transmission

e Change of ecological environment and
global warming made northward spread of
An. anthropophagus, the density of the
vector mosquito increased obviously and
the mosquito was found in many new
areas (such as Liaoning, Shandong),
which posed higher risk for malaria
transmission and epidemic.

Entomological factors affecting vivax
malaria transmission

m Genetic variation of mosquitoes made
malaria vector more complicated.
Studies have confirmed that a
particular malaria vector is not a single
species but a complex or group with
different biological characters and
behaviors. For example:

Entomological factors affecting vivax
malaria transmission

= Molecular biology researches have found
that An. ninimus is a complex consists of
sibling species A and C in China, and their
importance and differentiations in malaria
transmission need further studies.

m An. dirus was also found different sup-
species including species A, B,C, D.

Entomological factors affecting vivax
malaria transmission

a Changes in feeding and resting behavior
make some measures such as indoor
residual spray less effective in some
areas.

& Although no enough evidence showed
resistance of malaria vectors to existing
insecticides, small scale investigation
found An. sinensis exist resistant to
permithrin.

Thank you for your attention
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Vivax malaria

treatment in Chma
: "Prof.Gao Q| o

) Jlangsu Inst'tute of Pal

There were many operatxonal tests
for vivax malana treatment W|th

C/P carried out’ during 1970’s and
1980’5 and different dosages of
anaqume were tested at that tlme

Areas Dosage/day | No. of .Survey. Clinioal | Relapse with

period |~ relapse parasite

.- .| {month) . . S

L o4 5 No.:of
Shanghat iz‘lt;:ng/nd : 53 . . 5 (XJ’* ‘
Shanghai |15778mer7a| 31| 8 | © o 1.1 The results shown that the treated
Shanghal [TaEmarE [ 39 |8 5 : time was not less than 5 day and’ the
Sranghat [sesmarsa | 3 | 5 |0 . total dosages of anaqume was not
Shanghai |somg/3a . | 15 Py 1 _ ‘1‘ IESS than 135 mg. .
Shanghai |7sma/sd | 8. | 8 1 [ 1 | 3 A 1.2 However, even thé same dosage
Hainan  |210mg/6d | 63 4 o pe 2 |3 ’ (210mg/14d) used in dxfferent malana
Guizhou [210mg/14d | 13 | 12 o [ o | 2 |5 " endemic areas the results were
Guiyzhou |100mg/5d 102 12 ). 1 1] 15 15 d‘fferent

“'Hirﬁ’ﬁ“““?m F¥- 2 e ©3 g 1T 36

o

reducmg relapse ‘of vivax
malaria with dlfferent dosage
" of Primaquine -

Areas posag,/d.yb No. of Survey Relapse with Dosage/d In.terval No. of Survey -, Relap_n 5 Side-reaction
: cagses - |period - | parasite(%) Treated times | cases period (%) -
A . ) . | Normal | Cyanosis
. i . {month) | - times (month) . - {month) IS Bt P
- - - 210mg/7d | - 4 71 3 | .o-. 19.° |, 26
Hainan 210mg/14d - 210 3 27 2 times . Bt - . - :
high epidemi . - N - -
( QA p( mic) 180mg/8d 1 192 3 0.5 .1 15
- - - 2times . o IR IR L
Shanghai 210mg/14d 106 3 ¢} T20ma/ad os ’91 - '5' ‘33 2 o‘ = 3
‘ mg, L 05 . . X
(low endemic) 2 times TN P E o
210mg/7d i 83 4.5 6.0 L33 17
Single time . . . - - o

WEFHAr Side-reaction: Anorexm,ﬂau:an,\lom“tong‘é‘€ I S
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2.1 The results shown that the 2 times
treatment of Primaquine were better
than single treatment.

2.2 Comparison with relapse and side-
reaction, 180mg/8 days and 120 mg/
4 days 2 times treatment were better
than others. It would be suitable for a
large scales performance in endemic
areas.

: The operational test carried out in
Jiangsu province from 1990 ~-1993.

- The C/P 8 days treatment:

" The double C/P 4 days treatment:

__days).within 1_month

' comparison with different 8
days treatments of Primaquine

Chloroquine: 1.2 g( 3 days)
Primaquine: 180mg(8 days)

Chloroquine: 1. 2 g( 3 days)
Primaquine: 90mg(4 days) plus 90mg(4

Double C/P 4 days Single C/P 8 days

No.of
cases

No.of
cases

No.of
relapse

No.of
relapse

Relapse
rate(%)

Relapse
rate(%)

125 4 3.2 88 3 3.4

3.1 There were no different for relapse
rate between the C/ P 8 days
treatment and C/ P double 4 days
treatment.

+ The side-reaction of C/ P double 4
days treatment were less than C/ P 8
days treatment.

*“““'"‘*«», 4. The: I?rmgplean”d Scheme..ﬁ
' for vivax malarla treatment in
China
4.1 Eight days regimen of chloroquine
plus primaquine
« Total dosage of 1.2g Chloroquine plus
180mg Primagquine:
« 0.6g chloroquine for the first day,
s 0.3g chloroquine daily for the next 2 days.
¢ 22.5mg Primaquine daily for 8 consecutive
days administered with  chloroguine
simultaneously from the first day.

4
2\

. P
6‘%54“‘

—560—

4.2Different dosage of chloroquine
between China and WHO recommendation

WHO (150mg/table)
Total| D1 D2 D3
10 4 4 2
(1.5g){(0.6g)| (0.6g) | (0.3g)

China (150mg/table)
Total} D1 | D2 | D3
8 4 2 2

(1.29)) (0.6g) (0.3g) (0.3g)




P

#ur_ R s g
HEAY e g e
=74 4.3Different dosage of primaquine

TES”  hetween China and WHO recommendation

WHO (7.5mg/table) China (7,.5mg/table)
Total |- Days(14) Total Days(8) -

28tables | 2 tablets (15mg) / | 24table |3 tablets (22.5mg)
(210mg)| -~ day s | T ./day .
for 14 days (180mg) for 8 days -

S
Y T e

/5 7. Chemoprophylaxis in
transmission season

“Piperaquine has been used for
Chemoprophylaxis in target group
or target areas in transmission
season
"Piperaquine: 4 tables for one
month

6.2 Appropriate dosage and time for vivas
malaria treatment in temperate areas

+ Although 8 days ¢/p treatment carried
out in China for many years, there is
no scientific documentation to compare
8 days ¢/p treatment with 14 days C/P
for efficacy and side-effects of
primaquine
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5. Radical cure of vivax malaria

-"Due to the frequent relapse of vivax
malaria, there are a Radical cure( 8
days of primaquine)for vivax malaria
cases in next spring season(no-
transmission period) in China.

- The dosage of Radical cure in next
spring season is primaquine

22.5mg/day for 8 days.

"~ o ML

ed operational research
6.1 chloroguine resistant on vivax malaria

~There is no laboratory data of vivax
malaria resistant with chloroquine
in China before 2005.

-~ One research carried out in 2005-
2006 and some suspected
chloroquine resistant vivax malaria
were found in middle part of China

e e,

6.3 New RDT suitable for vivax
malaria diagnosis

- Also many RDT products on the
market most of them for falciparum
malaria

- Few of RDT products is suitable for
vivax .

It is need for develop the New RDT
suitable for vivax malaria diagnosis




el
6.4 New technique for detection of
G6PD absence

.~ GHPD absence is the major problem for
implement mass chemoprophylaxis with
primaquine in vivax malaria areas

" The ratio of G6PD absence is very low in
major vivax malaria areas in China as well
as in POK and DPRK

.~ So, It is needed to develop the new
technique for detection of G6PD absence

D sy G

Thank you
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Proportion of different species of malaria cases in 2006

In 1985-2000
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IN VITRQ P. FALCIPARUM DRUG REBISTANCE
YUINNAN SORDER 1891 - 1995
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~% S BORDER POFPULATION MOVEMENT
“Yunnan-Myanmar-l.ao PDR-Viot Nam

Flgura 24.
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“Abol proviecs malnrla eas ted verkly fn 2004-2005.
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