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Edi tori al

cpciav;pm:&ylaom pmzwy&owrm&il

, cvr;0;umvrm usrwitaeEipmzworm; X
Ol iuzmag&mEiywouaon owi; toutvu
oprm;u T pmapmiwi az: jyay;om rmjzpyw , ?
TX;0)z1 adm*gmazowrwcurm; uoen;rm;
Eiu , Oeagmircirmwi jzpymaomi uzm;agm*|
Tauni;wu a&omwiyxmyw , ? Xtyi z, p
y&rr [ waom tjicmiuzma&n*rmEi 1uzm;
aémfuorwi ag;ywvnatniuor. tagyy
wiuvn; ag;aE;xmyw , ?

(ar-Ze 1997)vxXw apwreX;xwpmapmi
wi 1uzmagn*tauni;€ao;pw a&;om:y;
jzpaomvnl 13 jurarmu Tuzmaém*Nwvme
Tty,wi &&vmaon owi;tcutwvurmu
pmzworm, X ay;yEi&e usrwidE jutyr;rizpyw , ?
&uv iuzmadn*oawoetz (SMRU)tn;
vn; Ei;wi. Oawoeawgcurm;u pmzworm;
T alray;ci; €Ewu ©Xyl auiZwiky
aumi;Ei-

T pmapmirpmzworm; . iuzm,adém*Eiyw
ouaonAfowtn riwiEivrrn [ armvir
yion?

Dear Readers,

At the beginning of the rainy season this
issue will bring you some current
information on malaria, which will focuson
itsdiagnosis, treatment, malariain pregnant
women. Also discussed here is
non-fal ciparum malaria, and someimportant
issues on completing antimalarial treatment.

A specid edition of Saytaman (May-June,
1997), discussed Madariain detail. After the
Xl1llth Malaria Meeting in Mae Sot (27-28
November, 2001), we have continued our
efforts to add more information to enhance
the knowledge of our readers. We are
grateful to the Shoklo MalariaResearch Unit
(SMRU) for their contribution and sharing
of research findings with our readers.

We hope thisissue will bring up-to-date
knowledge on malariato our readers.

pmzwormaueyaym&i:uvrrn [ armvi Enjoy your reading.
viul
av;pm:pmzi/ Best regards.
a"juwmp&wenp , Dr. Seerat Nasir
T, "wn! Editor
Feal t h Messenger Magazi ne Program
117/9 Sukhunvit Soi 4, Soi Sanaharn, K ongtoey, Bangkok 10110 Thail and.
Tel: 02 656 9370, 02 656 7136, Tel/Fax: 02 656 8869, Enail: hness@oxinfo.co.th
Eitaor/t, "wn D. Seerat NASR
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vrtoi;t0i;taccaom iuzmadm* Xxe;clya&; twu
yoivyémrjzi avvmoi:uma&Eil vy&mrtptpl

*rp [ wuil ueei Tipwuy tng

Taqgmiy;on yoivyénnzi avvinokunas, tptpou tojyl boujr,usirw,wugeEl un axnuyge
1uzmaému qewiwuzuag, twu 0, €0i, tr; Tn%emtyEia& TtptpOtauni,uaz. jyxnomn?

tacct:umi;wam

urBmv;gién &burav;g; , mEEnbtr
(tuzmadm*wejyea&; €ppl)vyémron ,c
tca"oqi&nEl €méqu vyagmi&rn agm*
wpéy [ totrwyivnon? , i;aém*on wp
&mrwpén tu;€uws, jcmemon? rm;pmaomn
toutvu tritpmay:wi tyetve tu
ouagnurwiay:wi rwnon? Oyrm - p;yma&;
vrag; &&m , Oausrl ywOe;usiqi&n avvrEi
20giénwizpon? Xiaumi iuzma&m*em; X
aémuon xe;or;rtwu a'oqién tactae
u emvnéevtyonf? xa"owi a&n*jzpay.r
taunt;&iEi jzpymEe; tyi a&m*irm;Ei a&m*&
Xmaev X . y;ayiyl0rvmrivxtaeEr iuzmadm*|
unu , a&Ei xe;or;a&; tpepormwi yoiEiy;
Toi;t0eay:wi taccon tujzwrl ccr;pw
znrl pra&; vyagmicul apni:uy :uné&rki tu
jzwrwiy0iEion?

W N
vt iuzmagnm¥Eiywouaon ar;ce;rmar;&e
aumi;omi , rir jyiqiae:up0?
Students drafting questions to ask community
members about malaria.

orm&ustmjzi iuzma&m*pxe;or;a&;wnle
wion aegma&Eajymi;c&OEI "uQonpce;rmé&
tynjyn gi&nvrag; tzirmEi Eriawniuzm,
adm*ixe;or;a&; €ptplwiydion VvXuUe;
rma&; €m%myitzirm tay:.wi uagnuwviué
on? xauni tuzmag&my \.emon agm*cpm;
&ormEi ougionxu yiyrO0iaénuwvyui
ay,aom tzrmuonylouqion [aon tjrp

&bu rav;&; , m; (tuzmagm* wejyea&; €ptp0ELnbTr)

1998 cEp wm0e&\;wi uBmuie;rmaé; €z ("Avitwet) "™\ uwnclytop \ [ mvr

bé&r*pver tuzmadmon T tzju; twuxywe; ta&;u;q;aom a&m*irm; xr wpczpauni;/
tnbtru pwivyagmni:uée/ tnbtroniuzmadm*r xcur\aoneiirm/ uvor~tz
tpn;rm| Epzuoabnwzizia&atxiprm zizia&;b%rm/ €p,&r [ waontztpn;rm;
EiEiiawnm . p;yma&; €pwtyi;ponwiEl wpuBmv;qidn ayii;pyzipn;rjizpa:umi; Xwazn
ayrumomon? Ttnbtr. a, b&&n\, cumjynorm . vtycuu uunatmnivyci;
uie;rmaé; €yi; uEuttnjrict; pon:umOiagmi\ur rmjziuBnv;qi&n iuzm;a&m*|
0exwO0ey;tm; ooomom uiqi;omap&ejzpon? Tonuvyaqgniée tnbtr
-enAlL[mrmrma*oqi&n owi; tcutvul uyadn*pA*qi&n owi;tcutvurm
uie;rmag;pep - VEycurm) vritoi; €0LEicC\Itqgiqidn vy \m;rrm tay. taccxmon?
Té&né& , cuddseprue; . €"utpwyi;meii . vy&nrem elitqi yayi;vyaqmirrmr
wqi jriwiagni&uici;zi trmeiouqiaon&nre;cutn O;wnagni&uoméezpon?
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Particpaoy Learnng ad Action for
Gonmuni ty- Based Ml ari a Gontrol

James Hopkins, Kenan Institute Asia

This article describes a process for community empowerment using participatory
learning to develop and apply life skills for community action against malaria.

Rationale

The global movement for Roll Back
Malaria now recognizes malaria as a local
and focal disease that varies considerably
even from village to village, depending on
interactions of many types of factors, e.g.
economical, social, cultural, ecological, and
biological. Therefore, effective malaria
control requires understanding of the local
situation — the causes and incidence of
infection and disease of that particular area
— and emphasi zes participation of affected
popul ations. The popul ation can beinvolved
in community-based assessment, analysis,
planning, action, monitoring and evaluation
of malaria prevention and control
programmes.

Traditionally, the responsibility for
malariacontrol goesto public health authori-
tiesin national malariacontrol programmes
and to international humanitarian agencies

incampsfor refugeesand displaced persons.
This has resulted in the deep-rooted
perception that ownership of the malaria
problem lies with external intervening
agencies, rather than with the affected
populations themselves.

Malaria epidemiological information
systems typically compile, aggregate, and
communi cate datato servethe needs of those
external agencies in managing control
operations. People in communities and
camps affected by malaria usually lack

Roll Back Malaria

On assuming office in 1998, the new Director-General of WHO, Dr. Gro Harlem
Brundtland, identified malaria as one of the organization’s top priorities, and launched the
Roll Back Malariainitiative. RBM isaglobal partnership of malaria-affected countries, UN
organizations, bilateral development agencies, development banks, NGOs, and the private
sector. Its common purpose is to significantly reduce the global malaria burden through
interventions adapted to local needs and by reinforcement of the health sector. RBM strate-
giesarebased on regional, epidemiol ogical, and health system needs and focus on community
and district-level action. The principal mechanism for achieving thisisthrough intensified
national action by country-level partnershipsworking together towards common goals.
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W, aeyjzpon T, €tqu jzpay:vmapon?

Tuzmaén*uyab;Ei qigémowi;tcu
Ttvupeprmon omretmjzi owi;tcu
TV u ppn;rl ppayii; ta&twuEi owi;tcu
Ttvu quo, rwiujyluonrmxe;or;a&;vy
iermwi y0ion jyiytzZtpn,wi. vtycuu
jznpn;éezpon? tztpn;wiaexiormeEi
Tuzmraeorm;rm omretmjzi Towi;tcu
tvuwué, Eici;réonyi/ Eiwi.a*otac
taed tuzmadmrecutvurm tay. emvn
Eijci;vn;réay? Xaumiiuzm, adm*unu , a&;/
Xe;or;a&; Tppowwi wu:upnyliéetwu
E1;wi.priénwi tu;tus, uelow (wmq;)
c&on?

pmoiaumi;tay: tajccaom vrtoi;tle;
-y0ivy\mrizi avvnoi:uma&Ei vy \mr
Ttptpo

ueeetipwul tm&. e, pya"o 1uzm
admwuziuag; prue; vyémrtzon blou
&igiEirynm&yrm; jriwir azmia®;&i;Eivr
toi;t0e;tm tn%mtyEi;a&; pytptpo
wpdyu wnagnutaunitxn az.émwi tw
y;wvyagmiviuéon? - Xjyiy0ivyamrizi
avvm oi:uma&El vyémr €tptplu o;pvy
agmiaeon? ToicO;uyvyagniron b0
ulr;ustrynm&yjrirmyvmapéesné , 1 a*oqién
tauni;tocutvu ppn;rwizi &né,y;
Tuzmag;rw;ru tmép;puvyagni&ezpon?
tpY wu(c)c&iEi ra miagmie , py wavmué
&mayit; 25 &nrm jytvyagmi&uEicon?

b0u &iqiEirynm&y ?“\vwo; . aeip0
Julawiae&aom tcuterm; peac:rrm; €m;
az&r;aumvmEi&e vtyaom vuawvim
naxXusijuEir trewt”/ (WHO, 1993)?
pwyi;gi&n vra&;qidme&n tcijynOr
(ge;opwxiEirla0zeyi; jcmEirl y\em
rm:&iqiazé&i;Eirl g;zw cucrweiici;/
preceicEnjct; vErmEl aexiwijuEic;
&nre;cucrwei|c;?)
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pnoiaumi;u taccaom vitztpn;.
yi0ivyém; avvma&El vyemr (yv,at)
tptplon y0rvyem avvmoi:umr en;pep
wizi oi:um; rjylyiaymi;va&;u jzpay:ap , ru
pnotaumi;El vitztpn;um cwqujzpru
tnjznay,on? avwioiwe;qi;génrmon
rvwe:El tv,weaumni;omrmu bOEi
qutk ,aom twwynnrm;ziziw;wuée
tutnay,viuséon! Ei;mvrtztpn;qidn
jzp&ytay:wi avvnge;pprjyil iuzmeEi
ywouaon tauni;té&mrim;€m;, uie;rmag;
ynmbmon&yl vra&ynmbmnomdy ocm oy’|
TEynm X1;E1 €*vypmbmomé&yrim; €m;
oi& Yewr;wi aén , Uoi:umay;apci;jzpon’
tav;xmvyagnionrn atnuywtay:wi
jzpon? toutvuppn;éci; tactaetay.
cicr,0;0y avvmgci; a&m*cpm&orm;€:um
uyagdmrrtcutvu u;v,quo , &ci;wizpy;
E1,wiu g;zwcucdnYvn;aumi; yoemazéd,
&mYvn;auni; to;céezpon?

Ten;zi tzjyoentmu , wiaz&i;dnwi
vn;aumi; jzpEiz , &ntazu jzpxe;atmi vy
agmigmwivn;aumi; tuzma&m*ren; wu
zudnwi a"oqidntpdtzitpn; ue;rmas;
apmiaémurwvyie;rmEi tjcm;vyay;Eipr,éon
i grprm taxnutujzi vitztpn;tacce
vyie;rm; pwiEiap&e tcitn%m&vmaprn
jzpon?

aumi; - vritzZtpn;. yv,at vyie,
pOwpavimuv; a* oo;bmompumzi quo , r
&&ct;on atmijrirééde tag;ju,aomtcu jzp
on’vitztpn;twi; ui;,qiavvci; &v"
wiu wijyci; a&ci , p&mrm; €mEi; , 0aq;aE;ci;
Ei prourmtwuyaoen;rm; az.aqmi&nwi
E1;wi. ré&i;bmompumuo;pée aumi;om;
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access to and understanding of malaria
epidemiological information on their local
situation, thus severely limiting their ability
to actively participatein malariaprevention
and control programmes.

School-Based Community Participatory
L earning and Action Process

Kenan Institute Asia’s Border Action
Aganst MaariaProject iscollaborating with
TheLife Skills Devel opment Foundation on
pilot implementation to build a model
processfor empowering communitiesusing
a ‘participatory learning and action’
approach. Thisapproachaimstodevelop life
skillsand mobilizelocal resourcesto address
multi-drug resistant malaria, initialy in 25
villagesaong the Thai-Burmaborder in Tak
and Mae Hong Son Provinces.

Lifeskills: “Abilitiesfor adaptive
and positive behaviour, that enable
individualsto deal effectively with the
demands and challenges of everyday
life” (WHO, 1993). Psycho-social
competencies (creative and critical
thinking, problem-solving and
decision-making, planning and
management, setting goals, teamwork,
etc.).

vxtwiiuzmtac
tae prppouév”
tnvxtu, turn
xXo/ aumi;omi,
rim;r wijyaep0?
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The school-based community participa-
tory learning and action (PLA) process
promotes teaching reform by using
participatory learning methods and
strengthenslinkages between the school and
community. Trained teachers help primary
and middle school students to develop life
skills using a community case study
approach, infusing the malariatheme across
the curriculum in subjects including health
education, social studies, mathematics,
science, art, Thai and English languages.
The emphasis is on school-community
participation in data collection, situation
analysis, and communication of
epidemiological information among
members of the affected population for use
in decision-making and problem-solving.

Through this process, communities
become empowered to take ownership of
the malaria problem, generate locally
feasible solutions, and initiate community-
based actions against malaria with support
fromlocal government, health services, and
other enabling sources.

Throughout the school-community PLA
process, communication in local languages
is a critical success factor. Students are
encouraged to usetheir own languageswhen
conducting community surveys, presenting
resultsto the community, and for discussions

IHhI Sudents presenting
! results of community
malaria situation
#% analysis to commu-

T, Nity leaders.
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vyie, tptpiwiyliaont"utqirm

7aiau;xn0iorm€mn; vyie;p0El our;atmivyay;ci;?

27 aumi;gémrim; we;rma&;E iuzmvyomrm/ €zepn;gi&n ue;rma&;vytme&irmEi
a"oqién tyclya&; tzrmtwu tztpn;twi;iuzn tactaeo;oyr gidmwiylivysm,
apjci;jzi oiwe;ay;ci;?

3 tuzmEl ywouon upPwiwi vitztpn; . wiiplrm; ¢ , cuoabmwémrin/ A owEi
Tz tpn;xol aumi;omrmu&v "rmu wijyci; aqg;akE;ici;El aw&curm u cirmapjci;?
4 tuzmasén* E ue;rma&;0exr;El tztpn;tnjyivyon wuduut;,gi;avvnrr &&
ontcu tvuwu to;yiviu auni;omrmu Vitzitpn;wi; zpay:aeaomi uzm;adm*|
tactaetay. tao;pwavvnr? EL;wiatnuyrecurmylion?

« AAMTEE Wém , uadmuEiontyprm; (Vi touts, | €vytui/wigi;omE wi,wy;r
O1aémuaexio )l a&m*iu;purizpym:&ne" uaegnrm; (aus&m jicmausém v , X/ awmn
wi;wy; ) vpladm*&&rizpym:Ee;El aém*&&rejriq; umvEyre0i iuzmu;purtEWen,
avvmo,oycu’?

« a'0Qié&n tEzv;aém* 0 , agnion Auwn. oiyivuQ%rnEi trtuwirm;?

« VitzZtpn;twi; ciuucérem wpu , &NEiromptwvuunu , ci;El ywouaon
tytr/unu , en;rm; €O;rjyigjci; Caumnt;&i;rm;?

« Tuzmadmto , agniontauni(Auwmauni/ jci)tm; xe;uy&e vyagmicurmEi
y,ayi;agmi&urrésici; taumi;&i;crm?

« adm*&mazr@E uorftmc, aontrtwil ag;a&;c, o;pr/ apmviipm adm*i&maz
owrwici;el Xa¢émuaonuortwu twntqg;rm;

« Tuzmagm* . y*~\vci;tay: | romptay:Ei vitzitpn;tay: &ucwr (aiau;Ei ai
au;Elrywouontén)’

57 aumi;om;rm;uév " rinu Vitziepn; €mwijyrl awigcurm; €m; cirmatmijyivyr?

67 vitzitpn;taeziiuzmadn*jyoemn avimyiapa&,vyagmniéetwu jzpEiajc&
aomen;vr;rmu avvnclEl tujzwici;?

77aumi; - vritoi; €0i; tvyéaqg;aEyr tactaetm ge;ppavvirév ' u o;oywijyéel
btjri &&evyuirl tuzmasm*jyoemavimyiée vritztpn;u rnonvyagnicuon
tauni;g;a&;c, & en;vr;zponu q;zweéetmnv; oabmwncu & , ici;’?

87 iuzmadm*jyoemavimen;ap&eEl yravvinrvyuiEi&e aumi; - vritzepn;. Vvyie,
Ttptplrmuyaoen;az:agmniée?
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Key stepsin the process include:

1. Orientation to the process for al stakeholders.

2. Training using active participatory learning methods in community malaria
situation assessment for teachers, health/malaria workers, community health
volunteers, and local government council members.

3. Collection of data by students on the general context of the community,
knowledge, attitudes, and practices of the community regarding malaria.

4. In-depth study of the community malaria situation by students using data from
mal aria/lhealth officialsand from direct surveys of the community which include:

« risk analysis of malariainfection including risk groups (sex, age, occupation,
residents/migrants), key sites of infection (village, other villages, farm huts,
forests, foreign countries), monthly occurrence of infection and transmission peaks.
« Characteristics and behaviour of local anopheline vectors.

« community behavior for personal/family protection against mosquito bitesand
reasons for lack of use of various methods.

« Vector control measures and reasons for lack of cooperation.

« diagnosis/treatment seeking behaviour, drug use practices, and barriersto early
diagnosisand rapid effective treatment.

« personal, family, and community impact of malaria (monetary and
non-monetary).

5. Presentation of results to the community by students, discussions, validation of
findings.

6. Study and assessment of feasible alternatives for action by the community to
reduce the malaria problem.

7. School-community workshopsto present and review resultsof thesituation analysis,
create acommon vision, and build consensusto decide on the best alternative actions
to be taken by the community to reduce the malaria problem.

8. Formulation of school-community action plans and projectsto reduce the malaria
problem and conduct further studies.

9. Meeting of civil society shareholders and local councilsto mobilize technical and
financial support for community-designed action plansand projects.

10. Implementation of school-community action plans and projects.

11. Participatory monitoring and evaluation of school-community action plans and
projects.
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rm;€m; €may;wuwe;ay;on? aumi;om;rm;
taekivn; Eiwi. avvim olumXmnru jyoée
aq;aémipyrm; pwOipmz , ypPn;ri;pu zew;
:uon? ErLjyi iuzmad&my *&yyrm;/ pwu;aryl
pnEyju;-i, rml yrm; aryrmvn;yoénwi
y0i:uon? vitztpn;taezi tarmutrm
yEyxwalaom pmeypmwr;rm;xu TypPn;rm;
u yrpwOipm :uon?

Vvritoi; t0i; tacc iuzmadm*pxe;ciyad;

emvnririwirtyiyv , atvyie;plon
reueaomA [ owu zjziatmivyici tocci;
tauni; jrioabnwamsatmivyct; jy \enrm;
uqe;ppéevtyon blen;ynmrim&atmi
agmi&uay;ci; toutvuwitay.:rwnaon
q;jzwaujyivyict; vyie; €ptporm,€m; a&;q
ici;Eipn;&;vyagnijci;ponwitm; agmi&u
ay;ci;jzi vritztpn;tm wnletyEiay,on’
vritztpn;Ea'oqgi&mrmu u , yiagmi&u
ic1; EmY%meyEi;ct; Eiy0ivydmjci;rm; pwi
vydmonwjylieul ylytztpn;rmon pr,én
jriwir/ en;pepEiatau;axnuyrem,)zi
pragmiEipr;& ywOe;wi€myr jriwi vyagni
ay;jci;zuo@aymi;v vyagmiay;Eirn? yv ,at
. atmijrirr aenutgiwi iuzm;u;puadn*|
ynnu vritzitpn;tqi v, uwnwern
eremcay;ici; aém*juiwioway;ci; owi; tcu
tvujuruyr tptplwiu az:agniéezpon?

taenzv,jci tagtwu en.y;ap&e en,vr,rimEi
vwop/ romp/ vrtzitpn, tay: ouagnuaon iuzn;
agm. Ty rm &, jyoaom ypwinrin; auimi;omi , rmr
yvycuon?

Sudent-made posters on methods for reducing den-
sity of Anopheles mosquito population and impact
of malaria on individual, family, and community.
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Teremyprmon jrege ta&yon owi;tcu
tvurmtwu tjye tvequo, r pepdée
von! vritztpn;mum quo , r uerm
a&pep A[ clyuirr ui;vwaprwiuvn; vty
onrm iuzmagm* umu , a&El xe;or;a;
vy&nwi a®oqién tyclyad; €zirm; taezi rr
u,u, tmu; pwévnéezpon? Taqmiy;
wi az; jyxmon vyie;p0rmwu(c)&i( r&mrwei
omagmi&e ) Eir a[ miagmijyne, ( rteki
agmriat; ) wwi , ctaumitxnazaeon
pr;oyprue;zpon?

Tvyie;plEiywoul tao;pw owi,
toutvurm Eitntaunitxn
az:&nr Xuay:vmon &v'rmu yro
&vyiu atmuyy*~vx quo , yi&e’?
*rpa [ mui;

prue;vuaxmureae*imn

e , py iuzmadmwuzuag;prue; vyém,
r -umee tipwul tné&

rEwqi - Auwmaumiayjuzmr a&mxe;
clya&;&; trw 2/ be&eép vr; trzmre
ci;ri 50200 X1EIT

W, Vze; - (053) 894-233 oir [ w 894-
271 zup - (053) 894-233

E-mail : jimh@kiasia.org,
Website : http://www.kiasia.org

" ..- - .5: . E
VX . iuzma&muod&e jupnagmi&u:uy ypwnri,
T aumi;om i, rmr jyivycuon?

Student-made poster on community behaviour in
seeking treatment for malaria.
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on comparing alternatives and formulating
plans and projects. Students create many
different types of colourful and interesting
materials to show their learning and
illustrate the local malaria situation,
including graphs, mind maps, big books,
small books, drawings, maps, etc.
Communitiesfind thesematerialsmuch more
interesting than mass-produced materials.

Community-Based Malaria Control

Inadditiontoraising awareness, the PLA
process empowers communities by
devel oping and applying correct knowledge,
positive attitudes, and life skills necessary
to analyze problems, make informed
decisions, plan and organizefor action. Once
community/local ownership, empowerment,
and participation have been activated,
external agencies can shift their role to
promote an enabling environment through
capacity building, technical and financial
support. Building onasuccessful PLA, the
next step is to develop simple and
sustainable models for community-level
malaria epidemiology, epidemic early
warning, and monitoring information

aumi;omI , rmwijyaon vXTwi; iuzma&n®
tactaeppwr;&v "tay: ynorn; r jyevnaq,akp0?
Community members discussing results of
community malaria situation assessment presented
by students
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ausmi;omi , rm; wijyaomiuzmagm*ppwr,&v’tn,
v Xrvmagmuen.axmi:up0?

Community members listening to student presenta-
tion in the community malaria situation assessment.

systems. To be useful, these models need a
network for two-way communication of key
site-specificinformation in atimely manner,
linking communities, decentralized health
systems, and local governmentsto enhance
self-reliance in prevention and control of
malaria.

The process described in this article is
now in pilot implementation in Tak
Province (Mae Ramat and Tha Song Yang)
and in Mae Hong Son Province (Muang and
Sop Moei).

Readerswho would like more detailed
information on the process and results
emerging from itsimplementation may
contact:

James Hopkins

Deputy Project Manager

Border Action Against Malaria
Project -Kenan Institute Asia

c/o Vector Borne Disease Control
Office No. 2, 18 Boonruangrit Rd.,
Amphoe Muang Chiang Mai 50200
THAILAND

Tel. (053) 894-233 or 894-271,
Fax:(053)894-233

E-mail: jimh@kiasia.org,

Website: http:/mww.kiasia.org
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2| Z,py&rrfwaomn iuzma&m*

a“luwn zéeaunp aempwi , SMIRU

Taqnmi,y;on z , py&riuzmrvaon gjcmiuzma&n*o,r; €aumni, €uo;,c,wijy Xmon?

Z , py&rr [ waomtjcm; iuzm;a&n*y;o;rirm
- P ALAU/P TaAEi P-rav;&agwijzpon?
XO;riteur tizprm,q;y;rm P Al,Auizpon?

X1 jrerme , py&a"ormwi P z, py&ry;,u
Ttrin,q;(70 E)awigdy; P Al Auy;tm (30 E)ce
awiéon? olaom 1994 ceprpwil z , py&riu
zZmagmgorm€mv;u ruzvuiEi wzul
O;&u tmwpewadq;zi uocgn ao;wi;&aon
&, a&mury;a&m*y;rm;€m; zuq;Ei1ojzi
aém*iu;puru ywawnuEicon? Tuoen;
tn, P AL Au/ P €aAEI P ravyg, , mwwi
to;rylayl xaumni ,ctcowi z, py&rr[w
aom tuzm;a&m*rm; acji;axmivmruon?

z, py&rr[waom iuzmy;rm; . toitjyi
vuQ%mrm;

uzmy;wri:pwi o;jcmvuQ%mwri:pé&
:uon? P AL AUEI P taAy,wion [pEZiu
tqi y;rmuxwwvy-uon? [pEZluwion
rnona&mrnvuQnr ryoy ton;xwi &u
owWywayi; vayii; (Ol) Epayi;rm;pm catmi;
aexi:uon? wceY roEiaom tauni;rm;
aumi [ pEZlurm; E;xxvnry; aumirm;ym:rm;
un fuzmaén* topwze jyevnjzpym.on?

z, pyé&rr[waom T iuzmagn* o;riwi
a&m v uQnmcm;em;jci;r&ayl Xyl tzm;
vuQ%nmréwax;aomn venrmwivn; z , py&r
TzmEi tiemiuzmrm;€m; ccmEi&e rv,
uvay! P Ar,Autzmwi z , py&rtznxu
car;prwe , iryl jzpymon touon uncmon’

venwo,wn;wi wiurxyY tuzmy,wri;, xuy|l
OtaénuEion?

Pz, py&reEiP AiAu (e , pywi awiéerc, 0;
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taenzviici?
Anopheles mosquito.

V) Pz, py&rEi P €aA; (Oir [w) P rav;&a&,
wiuw 1 awidwwon/ tcix;cmaom ven
rmwi yav;ri;u ao;zvi wrixY awi&on?
tuzm; y;wrir gjcmy;wri;, tay:rnoi tus
ouadnuréa:uni; ro&ao;aomvn; P Ai,Au
0;pm O1a&muxm;aom u , Oeagmircirm;, wi P
Z, py&r xyr0iadémuren; ypaumi; on"urm;
awié&on? P z,, py&rEi P Al Au Epripv; &aom
uav;rmwi P z, py&r wri;xEi Ei;pmvii
a&m*jyi;xer (*rwqueyiici; ao;tmen;r
yrn%en;yiict; ag;uorratnijrici;) eny;
auni; awicon? x@aumi P Ai;/Auon Pz,
pyé&ru ccwuzu Eib , éon[ , géaonvn;
rnoirny vyagmnionur rokiay’

uav;rmeiu , Oeaqmi€ri,or;rmwi z , py&r
r [ waom iuzm;a&m*jzpym;r

P AlAu (P taAEi P rav;&ag, tyt0i)
adém*on jyi;xeren;y;ojzi Ei;adm*y;rm;u
p&rz, &mr& , guon? ognwi P ArAu
on tvel,&,aomn uav;i, rmwi ao;
tmen;ryi;xeapEiozi touaog;apEion’
Xiaum At Autuzmagn*) zpon twvei,
& ,aom uav;i, rm;&m; ag;uoray;y;yxr

uie;rma&;apwre



Non- Fal ci parum Ml ari a ?

Dr. Francois Nosten, SVIRU

Thisarticle will describe briefly three kinds of malaria other than P.falciparum.

There are 3 non-falciparum malarial
parasites. Plasmodium vivax, P. ovale and
P. malariae. The most common of the 3
speciesis P.vivax.

Along the Thai-Burmese border,
P.fal ciparumwas the most common species
in the camps (70%) and P.vivax was less
common (30%). However, since 1994 all
cases of falciparum malaria have been
receiving a combination treatment of
mefloquine and 3 d artesunate, which
interruptsthe transmission of falciparum by
destroying the gametocytes. This treatment
isnot givento Pvivax, Pmalariaeor P.ovale
cases. As a result, the non-falciparum
infections have now become the dominant
Species.

Char acteristicsof non-faliparum malarial
parasites

Each maarial parasite specieshasitsown
characteristics. P.vivax and P. ovale are the
only ones that produce hypnozoites. The
hypnozoitescanremainintheliver for weeks,
monthsor yearswithout symptoms. Oneday,
for unknown reasons, the hypnozoites
(sleeping forms) wake up and multiply and
start anew malaria attack.

Clinically, thereare not much differences
among the 3 non-fal ciparum malariaspecies.
In uncomplicated casesit isalsoimpossible
to find the clinical difference between a
P.fal ciparum case and the others, except may
be for therigorsthat seem more frequent in
vivax thanin falciparuminfection.
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The various species of plasmodium can
infect the same patient at the sametime.

P rav,&a& a&m*ao,zvi - ao,e0wi,& vupyyoEne
X&Zutm jriawkion?

Blood film in P. malariae infection showing ring
form trophozoites in red cells

P.falciparumand P.vivax (not rare on the
border) or P.falciparum and P.ovale or
P.malariae. In exceptional cases all 4
speciesareseeninonedide. Weknow little
about the influence of one species on the
others, but we have evidence that during
pregnancy, thewomen who arefirst infected
by Pvivax have a lower risk of getting a
P.falciparum infection later. In children,
those with amixed infection (P.falciparum
and P.vivax) have a lower risk of getting a
severeinfection, havelessgametocytes, less
anaemiaand have alower risk of treatment
failurethan those who have aP. falciparum
only infection. It looks like P.vivax may be
protective against P.falciparum, but the
mechanisms of this protection, if it exists,
are unknown.
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Tuzmagm*y; av;ri;wi. €"uumcncurmu atnuyZ , mwi tulci; 1 az: jyxmyon?

Pz, py&r PAIAU P taA, Prav;&as;
adm¥yi.ce yir; 12 (9-14)&u 13 (12-17)&u 17 (16-18)&u 28 (18-40)&u
riumv r (6-12)v or[fwyrum  oir[fwyl

rion? umrion?

ao;elyiy 5E5-7 6-8 9 12-16
oo&n(&u)
touvypn; 4EWD 1000) 15EHD ZHD
wetwi;&
r&Ziu yrn%
aoe0twi; 48 42-48 49-50 12
oo¢&n (eng)
yrEpouon touton Ttoutaoed toukao;el touéiao;
ao;e0tritpm, aoedloiaon  (Auwuwvqu) (&uwuvqgu)  e0rm;

&, puvn;

Oragémuwucuon?
tceunr ré& & & ré
adm*jyeay: [CI;
tceretzm, r& 48 48 2
wur (emd)
zmenr 16-36 (O)) 8-12 8-12 8-10
:umrice (em&) yl:umrion?
yXrqg;a&m*  jyi;xeon ten;i, rjyi; ten;i, ten;i,
Téejyi;xer xeon
aq;tmeoi E E - -
uqi;r
(ag;rwici;)

av;qg , &pem&txx aojcmpm apmi:unoion?
Xz, py&rr[waom tuzmy;rmon u, Oe
ay:wi tuiqu ouadnuici;zi o, 0uaon
en;zi toutEWén, zpapon?p Al,Auon
u , Oeagmircirm€mn; ao;tmen;apjci;Ei
ar;puav; u, tav;ceen;ci;u jzpapon?’
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Tzmaumi vraprar;zmjict,El u , Oeyuici;wi
jzpEion? ar;pu , tav;ceavmen;ci;El
vrapr ar;zmjci; wion ar;puav;aoq;r.
T"utauni;éijzpon? Xaumni P AL AU
aém*u lu , Oeagmip0 Ewi; Xa&mupn tce
ruojci;on ar;puav; rm; toué&ioerke;u
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Selected Characteristics of the Four Speciesof Human Malaria

P.falciparum
I ncubation 12 (9-14)
days (range)
Exoerythrocytic 5.5-7
cycle (days)
No. of merozoites 40,000
per liver cell
Erythrocytic 48
cycle (hours)
Red blood younger cells,
cell preference but can invade
cellsof al ages
Relapses No
Fever periodicity  none

(hours)

Febrileparoxysm
length (hours)

16-36 or longer

severein
non-immune

Severity of
primary attack

Drug Resistance  ++

P. vivax P. ovale P.malariae
13 (12-17) 17 (16-18) 28 (18-40)
or up to or longer or longer
6-12 months

6-8 9 12-16
10,000 15,000 2,000
42-48 49-50 72
Reticulo- Reticulo- Older cdlls
cytes cytes

Yes Yes No

48 48 72

8-12 8-12 8-10

mild to mild mild
severe

+ - =

Non-falciparuminfection in children and
pregnant women

P.vivax (and also P.ovaleand Pmalariae)
are considered benign because they rarely
cause severedisease. However, P. vivax can
be fatal in very young infants, mainly
because of the severe anaemia it may
cause. Small babies with vivax malaria
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should be watched carefully in the first 48
hours following treatment. P.vivax (and
probably the other non-fal ciparum species)
are also indirect causes of death because of
their impact on pregnancy. During
pregnancy, P.vivax causes anaemia in the
mother and a reduction of the birthweight.
Fever can cause premature labour and
abortion. Low birthweight and prematurity
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atnuwiaz: yxmaon &yyon a&n*y;u vuconvonmEi y;u o,agniay;on Auwn
TE;zv;ciwwi zpay.on iuziny; . b0ooé&nu az: jyxmon?
Thegraphic below representsthe malaria parasite cyclein the host (human) and the

vector (anopheles mosquito)

Blood donor (or) pregnant .

woman with malaria FemaleA_r:ﬁph:es_mosqwto B Viesiufie &
iuzmaén*gaon ao;vi&i (o)) . Wé m tarla o | = J

u., Oeagymirci? iuzmy;&aon taenzv;cir?
Trophozoites x&zZiu | T
and Sporozoites py&Ziu Gametocytes*rwqu
MerozoitesréZiu
(Blood transfusian or (Mosquito hite) (Mosquito bite) —

—— through placenta)
(ao;oijci; (0) tci;rwqi)

Trophozoites x&zZiu

Sporozoites py&Ziu

(ciuugci,?) (ciuugci,?)

Gametocytes*rwqu

MerozoitesréZiu

Ve

Primary

Liver cellstouwvypn; (qv)rm;

exoerythrocyticcycle

yXr ao;elyiyooé&mn?

S

Hypnozoites (does not occur
with falciparum and malariae)
pEZlu (z , py&rEi rav;&;a&;rm;
wi Ttqirjzpymay)

——— > MerozoitesréZiu

<N\

—

e

Merozoites

r&Ziu <

Trophozoitesin red blood
cells ao;e0wi;& x&zZiu

Gametocytesinred blood
cells ao;e0Ewi;&*rwqu

(Erythrocytic cycle)
(ao;e0008m)

Merozoites réZiu

Human infected with malaria
iuzmagn*gaomv

Y

aumi;reapon? (tao;pwm; pnrukm 22 wi
ZWaY)

Z , py&rr [ waom tuzma&m*€muor

Tadm*y; typon uvéuiag;Ei guvu
UOEIQgjzpon? caon ti“e&mEl jrernEil
armuyi;wi P A Auy,on aq;tmeoitn
cEi&nér jzpay:viudon?
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jrerm- Xie, pywi uvéuiag,on P
Al Auy;tay tneoié&gjzpon’? uoen;magq;
25 rv*&rl uveEe;zi o;&u:umaqg;ay;ci;
jzpon? vemtrmpwi 48 en&€wi; a0; €EwWi;&
aém*y;rm:El tzmadm*aymuui;on/ jyoemnrn
aq;uy; &uowW 9 ywtwi; 63Eaom ven
rmwi adm*jyeay: ici; (&wvuy) jzpon? TOi
a&m*jyeay: jci;on a&m*ly;r aq;€mcEi&n
&aejct;aumi r[wayl touwvypn;rmxXwi
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Giemsa - g,aq,Eijyivyxnaon ao,zviwi aém*y; . €qirmpmen, jriawEiy?
Appearance of parasite stages in Giemsa-stained film

are two mgjor factors of neonatal death. It
means that treating P.vivax early and
effectively during pregnancy canimprovethe
survival of theinfants (See page 22 or more
details).

Treatment of non-falciparum malaria

The non-falciparum parasites remain
sensitive to chloroquine in most areas, but
resistance to P.vivax has emerged in
Indonesiaand may beinthe north of Burma.

On the Thai Burmese border P.vivax
remains sensitive to chloroquine and the
treatment regimen consists of 25 mg base/
Health Messenger
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kg over 3 days. This treatment will clear
the fever and the parasites from the blood
within 48 hours in most patients. The
problem is that 63% of the patients have a
relapse of vivax within 9 weeks after
treatment with chloroquine. These relapses
do not mean that the parasite is resistant to
chloroquine. They are caused by the
hypnozoites in the liver. These are not
eliminated by chloroquine. Eighty-five per
cent of the cases of relapse are symptomatic
(fever and other signs of malaria) and
children have more frequent relapses than
adults. The only drug that can kill the
hypnozoitesis primaguine. If relapse cases
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cattmi;aeaon y;rim;( [ pyEZIU)rm:aumijzpy;
Ei;wiu uveui;aqg;zi rowolEiayl adm*jye
ay.0 85CEon fuzma&m . vuQ%onrm, (tzmEi
tiemvuQYonrm) yory uav;rmon viu;rm;
XU adm*jyeay:Ee; yrrmjymon? [ pyEZiurm;
tn;, owoliEiaomaq;rm y&irmui;ag;wrt;
ongon?aém*jyezpru uvéui;zi uornqy,
u ven 80 Eon 9 ywtwi; adm*jyeay:on’?
Xaumi uveuiagiEi yeirmuiaq; (0 E25
rv*&rluvi 1 &uEeEi 14 &u)u wuauljci;zi
ven 90 Eon &uowW dywtwi; a&mdjyejzp
ymijci;r&y aymuui;on?

y&irmut;aqg;u tojyici;zi yoen
trm; gym&on? Oyrm-

- ag;u 14 &uumaonuérnjzpojzi
Juzuyrrdyiu ag;ywwvnatni aonuo;
rvepmen;y,on’

- U, Oeagmircirm&m; ray;Eiy?

- Tag;on tqy&aomnauni
G6PD ciwaom venrm:wi ao;elyiu p;r
jzpapon? (e, py& v0;a&. 10 Eon
G6PD ciiwr agm*g:uon?

- Tag;on tpmtrEi tvrauni;
T, Xcuaomnab;xugq;uirm&on?

vuawwir Ta"owl; aexiovenrm:tn;
y&irmui;ag;pepwuaonuo;ge UEyw axmu
cavréay? Xyl z, py&riuzm; agén*on
rm;€m; wewé y&irmui;ag; wiur aufjci;jzi
uoen;rmvn; roiavimay? AL,Auiuzm,agmg
wi | r:umc%admn*jyeay.:aom vemrm;€m;
y&irnui; 14 &u wuauoion? y&irmui,
aqg;ray;r G-6-PD "\wu ppag;oion’ ciwr
&yu y&irmuiaqg;em; tx;owylay;y,/2&u
wjur ao;elyrm% ppaqg;&rn? ( fruvbi
or[wHct) tu, I ag,aonuy; 7 &uagrmu
aewi ao,elyrn%on tajccwez; xu 3 &nci
EeEitxu avimen, on; yiu (0) ao,e0 yrm%
30 Exu avimen,omyju aq,u cujci,
g&yqi;oion? Oyrm - Het . taccwez,on
‘0’aewi 35 E&y; 7 &u grmuaewi 33 E &yu
avimen;ron (35-3335) & 100 ] 5 & 7 jzpl
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aqg,aonujci;u g&yoion?

e*.clytaezil e, pywavimué €t ujzpym
aom iuzm; (z , py&rr [ waomjag&m*rm p Ai,Au
aumnizpon? vrinxirwonxu T a&m*y;
on zmenrEi (€X;0jz1 u, Oeagmirm,
ao;tmen;r)El aoq;rwiu yrjzpymapon?
Taém*iu uv&UIET uO&rn? aém*jyeay.yiu
y&irmuiaq;u o;oion’

u;umcu

1/Nosten F, McGready R Simpson
JA, Thwai KL, Balkan S, Cho T.
Ei tayi;tyrm/ p Al;Auiuzmagn*|.
u , Oeagmirtay. tuf,ouadénur Lan-
cet 1999; 354 (9178); 546-9

2/ Luxemburger C, Ricci F, Nosten
F, Bathet SWhite NJ.

XiEil . u;puyEymren;aoma*owi;&
Jyi;xeaom iuzma&n*|. jzppOta:umi;
&ty
tyyi;a"oaq;ynmEiuie;rma&;qiém
awm0iI€ztpn;. vyagmirrwwr,; 1997/
91 (3) 256-62

3 Luxembuyer C, —, VanVugt M,
Jonathan S, Mcgready R,
Looareesuwan S,White NJ Ei
tayii;tyirm?

Xi;Elitaemuzue, py& Al Auiuznm;
adm*rem; uor tyyi;a*o aq;ynnki
uie;rma&;q i&m awm0i€zitpn;.
vyagmirrwwr; 1999 ; 93 (4) ; 433-8

G-6-PD cililwaonm
xi;vemwO; y&irmui,
aonuty; q, twi,
aoe0"nw ([ r*v bi)
Yoici?("gWyHk/ D-A-
0év)

Haemoglobinuria in a
Thai patient with
G6PD deificiency who
took  primaquine.
(Photo: D.A. Warrell)
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PAiAuagm*.
Oovurjywu)?
Fully developed schizont of P.vivax. (\Wellcome
Museum of Medical Science).

&, adnuy; &iZel (ag;oy ynm -

aretreated with chloroquine again, 80% will
have another relapse in the following 9
weeks. If the relapse cases are treated with
chloroquine and primaguine (0.25 mg/kg/
day for 14 days), 90% will be cured without
relapsein thefollowing 9 weeks.

should be done before starting
primaquine. If the patient is G6PD
deficient, care should be taken for the use
of primaquine and the Hb or Hct of the
patient monitored every 2 days. Primaquine
should be interrupted immediately if the
Hct (Hb) on day 7 falls by more than 3%
of the baseline value or if it falls below
30%. For example, if the baseline Hct on
day 0is35% and the Hct on day 7 is 33%,
the reduction is (35-33/35)x100=5.7 and
the drug should be stopped.

In conclusion, it can be said that the main
non-falciparum malaria species along the
border is P.vivax. It causes more morbidity
(anaemia especially in pregancy) and
mortality than most peoplethink. It must be
treated with chloroquine. Primaquine should
be used if relapses are frequent.

The problemsof using primaguine
are many. For example:

It must be taken for 14 days and
adherenceisvery poor if thetreatment
isnot supervised.

It must not be given to pregnant
women.

Itistoxic and can cause haemolysis
in patientswith Glucose-6-phosphate
dehydrogenase (G6PD) deficiency
(10% of the population on the border
isG6PD deficient).

It also causes gastro-intestinal side
effects.

In practice we do not recommend the
systematic use of primaquine in patients
living inthe area. Certainly, the single dose
of primaguine given occassionally to patients
with falciparum malariaisnot justified. For
vivax infection, a 14-day course of
primaguine should be considered in patients
with frequent relapses. The G6PD test
Health Messenger
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o V0;a&a&Eaymi;rEi 1uzm;adm*

a“iuwmaeneiatr ,SMRU

VOaga&Eajymi;aeron tuzima&myEErei xe;clyrtay. tusi,ouaémuauni; az.xw/
em,vnoabnayujci,zi vué&vyagniviuéaon iuzmagm*wuzuag;, €pepormeEi
umu , a&,vyaqmicurmtn; yraumi;reap&e jyjyilEion?

uzmaén¥on tyyi;a* ot uasn*rm
teu wetyt0ijzpy; a&m*jzpym;rl aoq;r
Trmgymu jzpymapwviudon? a&n*y;&aom
taenz,vi;citruucgci;rwqi iuzmadm*
u;puzpymon? iuzmasmyEErwi tourmpn
y0ion? 0yrm- yaE;pwprrim;ve;aom &mnoow!
r,on;xepmémoe;r/ Ei ywO0e;usi tajctae
aumi;rm;- Oyrm- €yyi;a" oawntyrm €wi;o)
puyi.ar;jri&e vrm;tajcjcaexi vma&muici;
vamutrmtpvuayni;adr ("uQonrm)
X0zl e, pyaowi aexi:uorm;

Xi;Elittaenuarnue , pya*owavimnué

aq;u cEi&né&aeaon yvypr;*;, r; Z, py&ry;
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on iuzma&n*xe;ciyratnijriée [ewnm;
viuaon tauni;rm;teur €"u Oyrm wdy
jzpon? Xe , pywavinuwi vriE, ptrm;
tymaexiviudy; Ei,wion tajccpr aexi
ormr[w:uay? v0;a&aymi;aéron iuznm;
a&m*ju;purtnm; jzpymapon (oir[w) yr
apon? xXtauni;t&mon fuzmagn*xe;
clyrtm, €"u peac:viudy; , ctcwi aqg;cEi
&n aeaom Tuzm;y,yCEErtm; jzpymapaon €"'u
wém;ctjzpyOiaeayon?

Luzm;a&m*jyev naci;axmnivmapaon
tauni;werm vrm;aymi;a&0ia&nuwvnci;
aumi zpon? v0,aéa&Eaymi;ron taumniéi;

Pt
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Popul ati on Movenent and Ml aria| 7

Dr. Naw Nhai. M, SVIRU

I dentifying and understanding the effects of population movements
on the spread and control of malaria can improve prevention measures
and effectiveness of the existing malaria programmes!

Malaria is one of the major tropical
diseases, causing many deaths and
morbidity as well. Malaria is transmitted
through the bite of an infected female
Anopheline mosquito. Many factors can
affect the transmission of malaria. For
example, unusually warm and humid
weather, heavy rain, and favorable
environmental conditions such as
colonization of tropical jungle areas by
successive agricultural settlers, displacement
of large numbers of people, e.g., migrant
workers and refugees, especially those
living intheborder areas. The northwestern
border of Thailand that harbours the drug
resistant Plasmodium falciparum, can be
taken asatypical exampleof oneof themany
obstacles to successful malaria control.

Severd different ethnic groups resideaong
the border and they are usually a mobile
population. Population movement can
precipitate or increase malariatransmission.
It constitutes a major challenge to the
control of malariaand is now probably the
major factor contributing to the spread of
resistant strains of malaria.

One of the factors contributing to the
re-emergence of malariaishuman migration.
People move for a number of reasons,
including economic reasons, conflicts and
natural disasters. These factors are most
likely to affect the poor, many of whom live
in or near malaria prone areas. A large
number of people move along the Thai-
Myanmar border. There are approximately
480,000 living along the northwestern

‘uQonrompwe ("wyl raci iuzma&m*qi&n aujinpmwr; Tw 2/ar 1999)?
A refugee family (Photo from Mekong Malaria Forum, issue no. 2, May 1999)
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rm;pmaumi zpEion?O0yrm - p;ym:a&; [ ppy &ey
rm;/ obm0ab; €EWé&n , ponwijzpon? Xt
auni;rmon 1uzmadm* ayirmé&ma* oEi te;
temwiuwi aexi:uaon Er;y;ciworm€m;
yrxaémuon?

Xi;- jrerme , pywavimuwi v0;a&trm;
tjym; a&Eaymi;viug&uon? Xi; taemuarmu
e, pywi v0:a& 480E000 ceiaexi viugon’
xteur 400E000 rm Erwr; aexiaomn Xi;
vri;rmjzpy; ue 80E000m\v/riprimElawmiay:ae
xiormjzpuon? x“e , pyv0;a&” tm; , 0aus
r [ yx0ajrtaetxm paonwnrrimEi ayji;pn;
xXmaon vrtz tpn;i, rmjzp rikion’
ELwi XV (rmprm u&itri,omrm)l

jrermyynr tvyormmEi "uQonrm ydion?

Xadlaymi;vxon v , ui;rm;/ opawmrm;
wi tvyvyuon? EL,wion iuzma&m*.
€E W& , Ei tauni; €&nrmu rogonru qi;&
Eryi:ul jciaxmil jciErer;aqiEl tuzm;a&m* u
or ¢, &etwu aiau;wweiorm; r [w:u ay’?

bnompum/ , Oaus;rujymici; vuwvr;rr
Eijci; paomtaumi; €&nrmuvn; iuzmam*
Erer;a&; tptpltm aEmiakapwviudon? X
tauni;rmauni V0,a&trm €ymon iuzm;
wuzuagutyr;rrmr vuwvr;al;viugéon?
Xaumi v0;a&a&Eaymi;r . tus,qurmtm;
az:xXwl emvnici;jzi 1uzmagm*wuzuas;
TptpOrm;€m; yraumi;revmapée jyjlyiEion?

= Auwmaunixe;clyr?
= WU , adumu , rEi ciEiaq;rmojci;?

a&iaymi;v0;a&Ewi; Tuzmagmswuzugeen;vr;rm;
Apnp;pm aém*io&owrweir tnwrpeitypliaqg;rmy0iaom Xaémuaomad;rmwzuuor?

= Uie;rma&; Xmerm; €m; Vuwvr;rEiaom aedmrmwi jznwi;ci;?

«Uie;rma&;qién €ztpn;rmEi en;ynny;ayi;agni&uici;?

= Uig;rma&;ynmay;jci; ( umu , a&;/ uoa&;) aq;cEi&n&aom tuzma&m*pxe;cily&e
xagmuaon Eitawnr(* crwwsio;ée? tu , 1omadEaymi;v0.a&twi; iuzmadm* Xe;cly
Eirngyu vomtmv; . ue;rmaé twu atentuiqurmtoitwi &Eirnizpyon?
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border of Thailand. Among them 400,000
are Thai, who are permanent residents and
the other 80,000 are hill-tribe and ethnic
minority groups. The “border population”
can be seen as a mosaic of various
communities linked by cultural and/or
geographical similarities, including Thali
national s (the majority are Karen), migrant
workers from Myanmar and refugees.
Themobilepopulationlooksfor jobs, and
worksin the forests and farms. Not only do
they lack knowledge concerning the features
and dangersof malaria, but they are also poor
and have no money to buy mosquito nets,
repellents or seek antimalarial treatment.
This complicates the task of Malaria
Control Programmes because of language,
cultural differencesand inaccessibility. As
aresult, many individuasremain out of reach
of themalariacontrol efforts. Identifyingand
understanding the influence of these

y 171998 cEp/ x1;Ei1EWI;rwi;aexi:uaon
Eitjem v €rm; € jym; iuzm;a&m*jzpym; riyy?
Figure 1l Malaria Casesamong Foreign
Nationalsin Thailand, 1998.
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raci iuzmagn*qi&maujimpnwr; (€w 2/ ar 1999)?
Source: Mekong Malaria Forum (Issue no. 2, May
1999)

B fanmesss

population movements can improve
prevention measures and existing malaria
programmes.

If control of malaria can be achieved in
this mobile population, this will offer
considerable and sustainable health benefits
toall.

y 271993-98 cEp/ XT;ETIEWI; XT;EIETijcm;om;rm;€m; 1uzm; jzpr awi&cujyy?
Figure2 Thai and Foreign Malaria Cases Detected in Thailand, 1993-1998.
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(Issueno. 2, May 1999)
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treatment.
= Vector control measures.

Thereare many strategiesto combat malariain mobile populations, such as
=Early diagnosis and providing effective artemisinin containing combination

= Personal protection and use of mosquito repellents.

= Strengthening accessible sites for health care services.

= Technical collaboration with all organizationsinvolved in people’s health.
= Health education concerning prevention and treatment of malaria.
=Adoption of effective national policy for control of resistant malaria.
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u , Jeagmirmwi jzpym;aom fuzm;a&m* -
tad;juaontcutwvurm,

a“iuwngpru*gp” , SMRU

Taqnmi,y;on u , Oeaqmirmwi Zpymaomniuzmagn* . aemuquwaq, us,rmEI agn*on
rciki or. uav;tn, jypapmiagnuen,rimu € uxm wijyxmnyion?

vecaon 15 Eptwi; | X1 jrerme, py
wawvimué "uQonpce;rm€wi; aunu , caonm
u&iomzm,g&mrrm; . ppwr;aumu , curm;
on u, Oeagmicetwi; tuzma&m*jzpymrEi
Ei;witm; ylpapmiaémuru yraumi;revmapée
rm;pm €uljyicylon? Tagmi;y;zwéy;cewi
pmzwotaeEl atmuytcutvurmyr
o&vmayrn?

« ICIEl uav;tay.uaénuaon t"uqg;
us; rm;?

« U, Oeagmicetwi; tuzmagm*jzpym;
aom rciEi &rI;. uav;i , tm; ylpapmiadmuy?

u , OeagmipOiuzm;ag&n*jzpym rEi pywvo;
aom urBmwOr;r owi; tcutvurm té (tou
tvuten;i, rongaonvn;) u, Oeagmi
ron trior;rm€m; tuzmadn*jzp ym.cyul
adm*yrq;&m:apa:umi; awié&on?

u , OeagmipOiuzmadm*jzpym;r . €uy;
qurm;tm; typ 2 p owrwEion?

U cE<mu , €z tpn;twi; a&m*y;0ijci;aumi

jzpymaon tul,gurmon tjcmjyi;xe

aomzmemrrm; . €u;qurmEi Ei; , Oyju

(Oyrm- ao;vewwau; aumuuyynwmnen)

rci (O) oaE<omaoq;r omavmomyuict;

taoar;zmci; vraprar;zmjci;?

2/ aém*y;w , uyraunmi jzpymaon €tui;

qurm; - ar;zmpOu , tav;ceen;yict; rci

(Ol) uav;ao;tmen;ci; ar;puav;wi

1uzmjzpymé&e tvmtvn tytiAEi tye

tvetuljyir?

X ECuEpcpv;tm atmuywi; O;0e wijy
xXmyon?
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rciCE oak<om; aoq;r

1980 cEpueyi;umv/ X1; jrermtaenu
zue , pywavmuwi tywp0 u, Oeaqmip0
ppaq;rrm;riytvyr tcetwi; iuzmadm*a-umi
rcirmaoq;ron rciavmi;wémv:i wa, nu
XuyaornkEeEi zpymcon/ rciavni;rmaoq;r
vepmrirmcon?

Oyrm- ( aex100;a& 40E000 cel&aom
r,vpce;twi; Eppotrior; 1200 ce|
u , Oeagmiaeon)? tu, lon ,aeuo]
tywplu , OeagmipOppaq;rrm; rjyivycyiul
wEpVi Tuzmauni aoq;&on rcil;ad 12
a, MUEI t>xuéayrn? oaonmr , vpce, twi,
Tauni;trinauni aoq;éaomn rcilagppayi;
on vecaon 10 Eptwi; 12 0;xu enyy;
cyon? tywplu , Oeagmippag;ronl/aq;ce;
o/ tywplvmadémujyoaom trior;rmwi
Tuzmagm*a:umi aoq;rem, z, &m&i;vi;
ay,yon?

uie;rma&;apwre




Ml aria in Pregnancy :
I rm)or t a'nt I Ssue§ Rose McGready, SVIRU

This article will focus on the complications of malaria in pregnancy and care of the
pregnant women infected with malaria and their babies.

Studies conducted by Karen midwivesin
different refugee camps along the Thai—
Burmese border over the past 15 yearshave
helped us understand a lot more about
malaria in pregnancy and how to improve
our care of pregnant women. After reading
this article, you should know more about:

« Themain complicationsfor the mother
and baby.

« Thecareof themother and child when
the woman is infected with malaria

during pregnancy.

Fromthelimited availableinformation on
malariain pregnancy, we can deduce that a
pregnancy makes a woman more likely to
be severely affected by malaria.

Effectsof malariain pregnancy can be shared
in 2groups:

1. Effects caused by the systemic

infection, comparableto the effectsof any

Lk O aiftral
aD | SfaTe
ajp
(r,fvxd,) "o
SVIRU.
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severefebrileillness (such as pye onephri-
tis or dengue) in pregnancy: maternal/
fetal mortality, abortion, stillbirth and
prematuredelivery.

2. Effects caused by the parasitization
itself: birthweight reduction, mater nal/
foetal anaemia, interaction with HIV,
susceptibility of theinfant to malaria.

These effects are discussed separately
below:

M ater nal/foetal mortality

In the late 1980’s on the western border
of Thailand with Burma prior to the
introduction of weekly antenatal screening,
death from maternal malaria occurred in
more than one in every one hundred
pregnant women?. Thisfigure for maternal
mortality isvery high. For example, today if

Pregnant woman
having smear in
Maela Camp.
(Photo: SMRU).
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X1jjrerme , py& u , eagmi€ri,or;rmon
oué , wonretri;or;rmXxu jyi;xeaon
Tuzmagm*jzpym&e 3 qcelyrrm;jymayon?
rcirmaoq;éjci;on z, py&r iuzm; . yi;xe
aom q;udrm; (O;aEmuiuzmy;Oijct; €qy
a&0ijci; ao;tm tveeyci; ao;aumrm; €wi;
aedmEEjymao;cici; aumuuyyup;ci;)
aumizpéon? &Euv uQonpce;& 0;aEmu
1uzm y,0iaom u , Oeagmitri,or; 80Ea0q;
con’?z, vpyéry,daom ton;toevenrmEi
u, Oeagmircirmon rumc% ao;twi;
o:um;"wttveeny;rizpymwwon? XiEii
twi; ytvyaom O;aEmuiuzmy;0ijci;qiém
avvnourm €& u, leagmitri;or; 50E Y
ao;wi o:um;"wavimen;rawié&y; Ei;teu
50E aoqg;réon? T oliuzmadm wi o:um;" " w
en;yigci;rm uel;aq; u, Oevéijci; a&m*y;
tadtwurmymici; aumuuy tvytmen;
jci;l Eitigvi"iwxwaon tpmac*vi;
bwngwvrm;, yrevywvyci;Ei wpé&;rmwi
tigvi'wu vurcici;rmaumni jzpayon?

uav;q;&;&r -u , Oeyujci;Etao ar;zm
jci;Evraprar;znjci;Ear;y,wvwi; aoq;r

1899 cEpoe;usicewi €U " e [ac:aom
vwO;u 1uzmadm*gaon tri;or;rmwi tao
ar;zmjci;on u , tycewuici;auni trmq;
jzpon [gcon? XiEiiravvmawigcu €&
u, ycerirmron omtruici, tur ta&
twuljyi;xerwEl quE , viudon? ppwr;
aumuaoma“owil g;vr;aumiy,0ijci;] €qyy
[ci;l iuzmpaonrnonagém*rrg u , ycejrirm
jci;on vrapciar;zmjci;Eiu, 0e*w, Ovyw
TV, wi yuuici;rmEl qupyon? jzpymy
jzpymen;urod&yl Tuzmasn*aumi aoq;cé
aom tri;or;rm& uav;i, rmtmn aoq;y;
ppaqg;curm €& tciaomoak<omi , rmwi
yvipr;* , r; Z , Vpy&ry,u awigéon?

P z, vpy&ry,01adénu I a&m*jzpymyju
vrapruav,ar;zmjci;u jzpapon? xXwvrapr
ar;zmaonuav;rmwi aoq;ree;jrirmvon?
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P AiAuaumi jzpym;aom iuzmwivn;
vrapruav;ar;znijci;u zpapEion? Xaumiyi
u, Oeagmircirmwi €zmwuyu u, yce
uiqi;apé&eEi a&"wu xe;or;xmEi&e y&mpw
armEi adznuojci;wijyivyée tagju;vayon’
tywpliuzmy;&mazppaq;ci;on uznm;
a&m*jzpjci;r rumu , Eiy? olaom tri:or;rm;
taeEi tzmpwircpmérl ao; €wi; iuzmy;
ten;i, &pluyi a&mtju awigEion? Xaumi
tywpOiuzmy; &mazppaq;ci;zi apmp;pm
aémgmazuo Elontwu tuzmadn*. q;us,
"%&mrm;u avinen;om;apon’?

ar;pu , tav;ceavmen;ci;’

apmp;pmémazawi& 1 uojci;c&raumi u , Oe
ysujcl; vrapcir;zmjci;Ei taoar;zmjci;rm;
rizpEtawmapumr P z, py&ry;aumi ar;p
u , tav;cerynaomuav;i , rmar;zm&e jzp
Eiyao,on? Ta‘o& P z, py&ryauni
uav;rm; . ar,pu, tav,ceon yr;r: "w,
u , Oewi 151 *&rEi ww, u, Oermwi 185
*arxuigi;wwon? P Al Auy,on yir;r 108
*¢ruigi;apeion?

T témon bmaumni ta&ju;oen;?

ar;puav;rmEi 1 Epatmuuav;rmaoq;
gjci;. wewniaomtag; tyiq; tauni;&i;rm
ar;pu , tav,ceen;y;ci;zpayon? r, v/
&uvl r, pvpl AEETwavmo;pce;rm; €wi;
ar;zmcaom uav;i, 1500 €m; quwvu

uie;rma&;apwre



wedid not do weekly antenatal screeningin
MaelaCamp (about 1,200 women of around
40,000 inhabitants, get pregnant every year),
malariawould be responsiblefor morethan
12 maternal deaths in a year. Overall,
maternal deathinthelast 10 yearsin Maela
Camp from ALL causes is less than 12.
Weekly antenatal screening has
eliminated mater nal death from malaria
in women who attend clinic every week.

Pregnant women along the Thai-Burmese
border are 3 times more likely to develop
severe malariathan non-pregnant women of
thesameage. Maternal mortality can come
from the severe complications of
Plasmodium falciparum infection, such as
cerebral malaria, pulmonary oedema,
profound anaemia and disseminated
intravascular coagulation (DIC) or renal
failure. In Shoklo Refugee Camp 80% of
pregnant women with cerebral malariadied.
Pregnant women and patients with severe
lifethreatening disease dueto P. falciparum
infections are at particular risk of
hypoglycaemia, which may be profound and
recurrent. Studies of cerebral malaria
conducted in Thailand found that 50% of
pregnant women devel oped hypoglycaemia,
with a fatality rate of 50%. The factors
relating to hypoglycaemia in malaria are
quinine therapy, late pregnancy, a high
parasite count and poor renal function and
duetoincreased activity of pancreatic 3 cells
(that produces insulin) function and
peripheral insulin resistance.

Foetal loss - abortion / stillbirth /
premature labour / perinatal death

A long time ago in 1899, a man called
EDMONDS said fever was responsible for
alarge number of stillbirthsinwomen with
malaria. Another study from Thailand
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showed that the height of the fever was
related to the intensity and frequency of
contractions of the uterus. In the study area
fever from any illness such as urinary tract
infection, pneumonia, or malaria is
associated with premature labour and
mid-trimester abortion. The mechanism of
foetal death is unknown. Autopsies
performed on foetuses of women who died
from severe malariafound somefoetusesto
be infected with P. falciparum.

A symptomatic P. falciparum infection
can cause premature labour. The highest
mortality in babiesin the campsisin those
born prematurely. Fever from P. vivax
infection in pregnancy can also cause
premature labour. This is why it is
important to treat fever in pregnant
women with paracetamol and fluids, to
bring the temperature down and main-
tain hydration. Weekly malaria screening
cannot prevent malaria, but it can pick up
the parasitaemia at low levels often before
the woman starts to complain of fever. So,
weekly malaria screening reduces the
injurious effects of malaria because it
allows early detection and treatment of
malaria.

ayiicerrar;zmaon b , zuuuav,(1E8 uv) nnzuu
uav;on (2E7 uv) yr,r: uéiuav;rtwu ?

On the left a low birth weight baby (1.8 kg), on the
right the baby is average for Karen infants (2.7kg).
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apmi:uy:uné&curmté ar;pu , tav,ce
en;aomuav;i, rm; ( 2500 *&ratmu) wi
zmenr/ ao;Emer ju;Xmrey;rponrm; yr
jzpym:a:umi; awigon?

TtywpOiuzmy;&mazppaqg;jci;on iuzm;
adm*@:umi jzpymaom u , tav;ceavimen;cl;
. g;uf;rmu en;yrapElaomvn; v;0aymuuti;
omapEipr;réyy

rciEi oaE<omwi ao;tmen;cl;

P z, vpyér (P Ai,Autyrt0i)asm*y;0i
aémuyju rciwi ao;tmen;ru jzpapon?’
rciavmi;wi ao;tmtveeyjci;onar;pu,
tav;ceen;yijci;ar;ul;pté , aoq;r rciwi
aém*@0"emOia&murrm;El ar;zm:y;p aO;0€[Cl;
paom tactaermEl quUE , viu &on?

u, Oeagmirciwi iuzmagm*gyiu oat<om,
wi ao;tmen;cl;u zpapElaomvn; ziz,gEi
Irmé& rciavmi;rm;. ao;tmen;ci;on

1-Epatnuuav;i, rim; ao;tmen;jci;tm,
aé&nrnortusouadnuauni; r&i;viEiay?
Ta"or rumao;ru wijycuts tywp0
u , Oeapmiaémurc , iy ao;tmen;ci; (ao;e
0&mcike; 30E Xxueyu) tmpepwusLOrC
,aon trior;rmwi qg;&npm ao;tmen;r
jzpymavréayl xXtri;or;rm;. 17Eononm
q;&maomao;tmen;r jzpay:y; Ei;witeur
91Eon ao;eléncike; 20 - 25CE txXuql,
aeormjzpon? TErlor;€ypwi rci.
ao;tmeronuav;i, - arpu, tav;celar;
y;puav;rinaoq;ray:.wi tuiouainuon’

TywpOiuzmadm*gmazppaq;ci;zi q;&m;
aomao;tmeru wqi;apkiy; u , 0eagmi
trior;rm€mwv;u z&ygmvzw (200 rv*&rl
wae] 3jur)ei zvptuqp (5 rv*&rwael LJur)
wuau(jci;on rci. ao;tmeraumni uav;
1, rm;€ay:uagémuaom g;uirm; (aém*jzpEe;l
aoq;Ee;)u unu , Eion?

TyctiA adn*El tyetvelyir

pce; €wi& u , Oeagmircirmwi tyctiA jzpymEeen;yrvaonvnjrermEiitwi;é
tri,or;rmwi jzpymrEe; yrjrirmz , &néon?

tmz&uY Pz, vpyérei tyctiAy,awiédaon u , Oeagmiri;or;rmwi yrq;&m.aonm
tulqgurmjzpon y;ta&twurmjymr/ 1uzmadn*&o0;a& uvéui; zep“jpaonm
umnu , ag;rm;€m; welyertmen;ci; u , Oeagmicetwi; ao; tmen;ci;El uav;aoq;
Ee;rm;jymici; ponwijzpymauni; tcitrmawigton?

wEpatnuuav;i , rmwi tuzmadm*jzpymEir€wvm €wvn

tyyi;a*ormwi uav;i , rm; . zmenrEi aoq;rwitwu tacctaumi;&i; armurm
pmwi y0lywouaeuon? Xiaumi rci . tuzmadm*El uav;i , rmaog;rwi qupyaeaunmi;
avvmée cucvon?u , Oewi; ju;xmrEe;aE;au;caonuav;i , rm; (\Vrapar;zmaomvn;
u, tav;cerynici;) wi gqvrwgi vyagmiaom u , ctmpep (W-qv)tm; en;auni;
r-umc%awiéon? xioiaomn uav;i, rmon agm*y;0i&e yrevmtvn éontwu
toudioetetcitvr,u enyyapon? (Oyrm- tuzmy;0ijci;)) Ta"owi awikcuts/
u, leyxro;vywtwi; P z, vpy&ry&aon rcirmr ar;zm; aonuav;i , rmon/
u , Oeaenmuyi; (O)) tuzma&m*réaom rcirmr ar;znaom uav; i, rmxuyr;ri2 E8 (L E5
-5E1) gke; 1 Epatmuts , wi tuzmasn*jzpymeeyl tvmtwvneon?
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Birth weight reduction

Even if P. falciparum does not cause
abortion, premature labour or stillbirth
because it is detected and treated early, a
woman can still expect her infant to be born
with low birth weight. P.falciparumin this
areacausesamean of 151 ginprimigravida
and 185 g in women in their 2™ and 3™
pregnancies. P. vivax causes a mean
reduction in birth weight of 108 grams. So
what? The greatest single factor related to
neonatal and early infant mortality is low
birth weight. Theresults of thefollow-up of
1,500 babies born to women from Maela,
Shoklo, Mae Salit, Bono and Tee Law Thee
Campsshowsthat babiesbornwithlow birth
weight (less than 2500 grams) had higher
morbidity, anaemia and impaired growth.
Weekly malariascreening can help reduce

but cannot eliminate the harmful side
effect of low birth weight caused by
malaria.

M ater nal and foetal anaemia

Plasmodium falciparum (and also
P.vivax) parasitization in pregnancy
commonly produces maternal anaemia.
Severe maternal anaemiaisassociated with
low birthweight and perinatal mortality,
maternal morbidity and increased danger of
fatal post-partum haemorrhage.

Maternal malaria contributes to foetal
anaemia, but in developing countriesthelong
term effects of anaemiaduring pregnancy on
anaemiaininfancy are unknown. Inarecent
report from thisareawherewomen followed
weekly ANC and were systematically treated
for anaemiaif their haematocrit fell below

| nteraction with HI'V

Although the prevalence of HIV in pregnant women in the camps is low, the
situation for women in Burmaislikely to be much higher. In Africa, worse outcomes
such as higher malaria prevalence and parasite density, poor response to routine
prophylaxis such as chloroquine or Fansidar, increased severity and prevalence of
anaemiain pregnancy and increased infant mortality have been confirmed in pregnant
women infected with P. falciparumand HIV.

Susceptibility of infantsto malaria

Many factors interplay on infant morbidity and mortality in the tropics and
assessing the associations of the effects of maternal malaria on infant mortality is
difficult. Infants with intrauterine growth retardation (term babies with low birth
weight) frequently haveimpaired (defective) cell-mediated immunity (the T-cell side
of theimmune system), which can lower their chances of survival by increasing their
susceptibility toinfection, including malaria. Inthisarea, infants born to motherswho
had P. falciparum during the first trimester were 2.8 (1.5-5.1) times more likely to
develop malariaininfancy, than infants born to motherswho had malariaduring later
pregnancy or no malaria.
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1uzma&n*yy;&aomn rciavmi;m; jylpapmi
aémuict;?

Tpmapmi& Ejcmaomagmiy;rmwi yi&
ouoyi/ t"utaguaony\enmP z, wvp
y&ryr Ei;tm;, wucuaomag;rm;pmu cEi&n
&vmaegjci; jzpon? , ctc Ei;Em; Xagmuaom
ag;rmen;yrv1 €x0opzi u, Oeagmircirm
twu yren)y;ayon? tb , aumi gaom oak<
on;tm; tgytawnujzpapEiaoma:umi
jzpon?

u , Oeagmirm€wu pwcikaomad;rn
uei,wri;omzpl Xaq;rmvn;aq;"%u cEi&e
rv, uvay Xityiwciaon tadEawmnitn
a'ormwi aq;. tneoixujrur ugi;viu
&on? ,ctcewi u, Oeagmirci 3 0)Y wo;
Eejzi uel;. ag;ywvn 7 &uu :uyrwon
UM ryl yuuu:uon? wicm; aomagq;rm;rm
vn,; to;yi&e roiawnci;] oaE<omtm; tqy
oijci; Ei tmeoi rxaému jci;rim; &aeuon?
tu, | ueiaqg;rw;aon yi;xXeaomiuzn;
agm*wi tmwrpei typ0i (tmwpew!
tmwron) aqg;rim,on taumi;q; a&;c , p&mzp
aomvn; u, Oeagmircirm€mn, wuaulr
en;y,ao;on’

Xiaumiu , OeagniEiaom €&, €twi;é
tri;or;rm€n; iuzmaén*uoyu u , Oe
&Eréppaq;ée tvetasjuyon! triortn
&mowvmceu ar; Ivn;auni;j oo , &u u, Oe
aqmippaq;cujzivn;auni; yiwvyEion? Tu
Ol uoénwi tecutermauni tcmen;vr;
rm;jzpaom ciElaq;o;ci; aq;ciaxmi O;pici;
rmon tagywvncon? ojaomn en;ynn
tcutc ueupdwEl xaémuren;yici; pon
tourmauni tyyi,a"ormwi Ten;vr,rm;
u taumitxnaz:ée cucvayon’

ar;ut;puawv;i , rm€m; jyipci;?

ar;ut;puav;i , rm€m; jypici;on u, Oe
agmipOunvcerpwion? iuzma&m*&aom
tri;or;rmon auni;reaom u , Oeagmi apmi
aémurvtyon? vavmuaon z;vptuqpl
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z&yqmvzwEl wicm;&Eiaom Auwmririm;
Auwnri b-1(oi , nri;) rm; vtyon? tu,
I oiapmiaémuaeaom iuzmagmgon u , 0e
agmircion ar;zmcie;tcex ao;tmen;
ici;réaomu , Oeagmiapmiadmur atmijrion?
ar;zm.ce;tcewi iuzmag&mon rciadm uav;
I, uy €EWen , yEion? Xtc riwi iuzmaq;
wuauljcijzi rciErwqgi aq;ten;i , uav;
go agmuéEion? iuzm ag;wuau;p0 uav;
T rciBl wuauljci;on €EWa&m, &Eiaunt;
riulawiz;ay? uer;El uvéui;u Exxwi ten;
I, awid&aomvn; yrmo%tveen;y,on? r-um
C%E1 apmp;pm Ewuauljci;on uav;i , taé&
criacmurEl o:um;iwawvimen;rr umu ,
ay;on’ar;&my tuzmadm*ion jzpymren;yl
aemuyi;wi quwvuaz: jyyirn?

e*;cly

u , Jeagmiron iuzmag&m*jzpymEirEi
tus,ouadnurrmu yrapon (P z, py&rti
P Ai;Auy)! tywp0iuzmy;ppag;ci;on
Xi;taenuzue, pywi tuzma&m*a-umni
rcirmaoq;rr umu , & wewn;aoncirmon
en;vr;jzpon? tywpOppaq;ici; apmp;pm
O&rEi uorwion ar;ptav;cerynici;
ao;tmen;ci;witm; avinen;apaonvn;

toEioguulu;ci;on ter, ma&n*jzpapEi
aoma:umi u , Oeagmitri;or,€n; iuzmeré
ppaq.&rn? (“wy SMRU)

Big spleen and liver (hepatosplenomegaly) can
cause sever anaemia and the women must be
screened for malaria. (Photo : SVIRU)
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30%, severe anaemiawas uncommon. Only
17% of women devel oped severeanaemia
and 91% of these women had a haematocrit
between 20-25%. In this group maternal
anaemia had no independent effect on
birthweight or neonatal and post-natal death.
Weekly malariascreeningreducessevere
anaemiaand provision of ferroussulphate
(200mgTID) and folicacid (5mg OD) to
all pregnant women may prevent poor
long-term effectsof mater nal anaemiaon
infant mor bidity and mortality.

Care of the pregnant woman infected
with malaria

Assome of theother articlesinthisissue
point out, the major concern is the
increasing resistance of P. falciparumto the
drugs used against it. P. falciparum is
becoming increasingly resistant to all drugs
used against it. The number of effective
compoundsis limited and even more so for
use in pregnancy because of the concerns
over teratogenicity and embryotoxicity.

Quinine is the only antimalarial
considered to be safein pregnancy, but it is
not well-tolerated and in some areas of
Southeast Asig, itsefficacy isdeclining. We
now have one in 3 pregnant women fail a
supervised 7 day course of quinine. All the
other drugs are either contraindicated,
ineffective or of unknown toxicity to the
foetus. For severe malaria and for women
with a failure of quinine, the artemisinin
derivatives (artesunate, artemether) are
probably the best therapeutic options, but
the experience with these compounds in
pregnancy islimited. It isvery important
to check whether any woman of
child-bearing age that you are treating
for malaria is pregnant or not. This can
be done by asking about menstrual history
but if there is any doubt, a pregnancy test
should be offered to the woman.

Thedifficultiesin treatment underlinethe
importance of other methods of prevention
such asmosquito repellentsand impregnated
bed nets. However, these options are diffi-
cult to employ in the tropics because of the
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u , Oeagmircirm;€m; yipuoé&mwi ta&yaom tourm;
1/ &yax;rr&aom uzm;adm*)

« Uel;,o;rngyu apni:uy:un&oion’

« Uelag;to;ylyiu ventn, Tuoron u , Oettm; €E W&, riyilaumi; &i;vijyy(u,
Oeryiuapy) olaom Tuor ratmijriy P z, pyéry; Ejrpriywici;jzpEion? aq;uoty;
Tzmwuict; acii;uucidyiu Tuzmy;yevnppaq;oion? yraumi;reonrm tywpo0
u , Oeagmiapmiaémuici;jzpon?

« aQ;pwiuocewi ao;tmen;ci; réao;aomvn; aemuyi;wi ao; tmen;&e tvmtwvn
rirmon? u, 0eagmiaém*jon 1000 aumwi 15 Eom aq;uoty; ao;tmen;ci;réay’
tu, | trior,on ao;zviyY y;rawigyiu z&ygmvzw 250 rv*&ru 1 ael 3 jurl z;vp
tuqp 5 rv*éru 1 ae 1 jurtm ar;znontcex aepOwuaulérn? T ojyivyci;zi
rciaoq;Eejrirmapaomao;tmtveen;y;rtm avmen;apon’?

« Ueiag;ratnijriaomvn; &yax;raemuquwréaon iuzmagmonrmwi tmwpew
T (1&uwvi 2 nv*&rl uv) 7 &uum yrewuau&rn? owyige ?a"pquuviEi ruzvui;
T, u, Oeaqmirm;u ray;Eiyy?

« tu, I wuru,Oeagnip0twi; P z, py&r iuzmaén* 3-4 jurcejzpymyilu uor
en;vr;rm a&c , Eicien;y;von? tmwpewwri, xtn; 7-&uxyrwuaulEion?0, ,
&EIrngyu uvi'ripiaqg; (5 rv*&rl uviwjurteEi wael 3 jur)tm; tmwpew yrekeEi
wzuayEion’

« U, 0eagmip0 ruzvui;tmray;oly/ tb , aunigaon Ei; . uoron uav;tao
ar;zmEe;rirmrEl qUE , aeon? X@aunmi u , OeagmiEiaon & , €wi;é tri;or;rm; tm,
uo&nwi ruzvul; (uav;taoar;zmr)Ei tmwpew (yXro;vywwi; ay;yiu TEWénm , &ré&
raocmy| ) witm; rm; , i;pm ray;rap&e rmpngijcioion? tri;or,w0;tm u, 0eé r&
ar;jre;rriylyl xaq;rm; €m, wuauyjci;on uorrnm; , 1;ci;yijzpon’

v;0rz , &mypEiac? uei;ag;Ei uoron apmi
:uyuorc , aontri;or;rm;. 3y 1 ycewi
ratmijriaomaumi tactaerm €m juwidi;
Vijyxmy; €zmwuici; acii;uuict;rm; jizpym;
VIylu ao;zviyevnppée rmumérn? aém*|
&wax;rréaom iuzmadn*& u , Oeagmirm;
twu tnwpewag;on "w, téaq;zpon’
aq;u 7-&u wuaul&rn? u , Oeagmi rmwi
Luzmagm*jzpymyiu ao;tmen;ci;&ré&
apmi:unoi I &yju xaémupnuoé&rn?

Taqnmi,y;on xwaly,onm; aqmi,y; 10
apmirowli; tcutvurmu ppn 1 wijy
xmjcijzpon? T tauniEi ywoul tao;
pwowvyu &uviuzmoawoetziwi ppr,
Eiyjon?

32 trwi6 arv 2002 cE?  Uie;rma&,apwre



I mportant management points specific to pregnant women
1) Uncomplicated malaria

« If quinineisused, then it should be supervised.

« If quinine is used, then the pregnant woman needs an explanation that this
treatment is safe in pregnancy (i.e. it does not cause abortions), but it can fail and
P. falciparummay not be completely killed. If awoman getsfever or headache after
treatment, she should get a repeat malaria smear. Better still, she should follow
weekly antenatal screening.

« |f awoman with malariais not anaemic at the time she starts treatment, she hasa
very high risk of becoming anaemic. In over 1,000 treated cases of malaria in
pregnancy, only 15% of women did not become anaemic. When awoman is smear
negative, ferrous sulphate 250 mg TID and folic acid 5 mg OD can be given to the
woman daily until shedelivers. Thisreducesthelevelsof severe anaemiawhich are
associated with increased maternal mortality rates.

« Artesunate for 7 days (2 mg/kg/day) is the usual treatment for women who have
failed a course of quinine and still have uncomplicated malaria. Remember,
doxycycline and mefloquine cannot be given to pregnant women.

« When awoman has her 3 or 4" P. falciparum episode in the same pregnancy,
treatment options are limited. Artesunate alone can be repeated and a full 7day
treatment should be given. If it can be purchased, clindamycin (5 mg/kg/per dose
TID) can be used in combination with artesunate (at the usual dose).

« Mefloquine treatment should not be given in pregnancy, as its use in treatment
doses has been associated with an increased risk of stillbirth. Please be diligent
when treating women of child-bearing age so that they arenot mistakenly given
mefloquine (becauseit causesstillbirth) and artesunate (becausewedon’t know
if itissafein thefirst trimester). Giving these drugsto a woman without even
asking her whether she could be pregnant isa medical mistake.

logisticsinvolved and their high cost and low
effectiveness.

Care of the neonate

Care of the neonate begins during
pregnancy. A woman who has had malaria
needs good antenatal care. Adequate
supplements of ferrous sulphate and folic
acid and possibly other vitamins, including
B: (thiamine) may be needed. If you can get

Health Messenger

ISSUE 16, MAY, 2002

apregnant woman who had malariato term
without her being anaemic, then your
antenatal care hasdoneagood job. Malaria
around the time of delivery can be
particularly dangerous for the mother and
newborn. Antimalarialsshould begivenand
small amounts may crossinto the milk. We
have not found breast-feeding while taking
antimalarial treatment to be a problem for
the newborn. Quinine and chloroquine
definitely can befoundinthemilk butinlow
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2l y1;xeaomiuzim;adm*|

yi;xXeaomiuzmagn*jon uoéecucy; U, Oeagnircirmwi yrl jyoemrmjymon/
ao;xXwi o:um;"wawvimen;jci; tqywiag0il azma , mijci; y;rmao;€wi; yEECI; (a0;
re;wuici;)Ei ao;tmen;ci;ponwion u , Oeagmircirmwi yl jyi;xeon?

yi;Xe aom iuzmagm*ewu tauni;q;uoen;m tmwpewtaumnaq;zpl uei;taumnag;
mvn; quvuto;liviucon? tnwpewon o;pée yrv , uy; aemuquwdg;us; rim\v
eny;on? ag;u (taunwi; 2 € 4 N*&EE uvEe)zi yrm%ijril ay;y; 12 en&€umwi
yreym% (1 €& 2 nE uvEeiEl) ay,&rn? TEeEi 24 em&wjurEe;ay;y; venr yipyjzi
aomuEicewi aomuaq;oi aymi; lay;&rn? (ppayii; €nwpewaq;yrm% 18 rv*&Euv)?

aemuquwaq;us,rm;

» 20 XY oum"wuigisr

Tiyoemon P z, py&ry0iaom u , Oeagmircirmwi ( €X;0jzi uei;aq;zi uoyu)
yl jyi;Xepmjzpym:on?aq;uojci; rcéyiu (0l Vavnupn uojci; reéyiu touq;é; Eion?
ventaeEi tyaymaeoa , ni(O)) ararmaeoa , mi X1jri&ojzi aq;0exr;rm; taeki *&)yil
ppag;oion? xtcwi 50E "upx&oumu 1 rn*&EuvEeE taunwi;oi;l vijrepn
uoy; 10 &mcike; *upx&Eo:umu quvuoi;ay;&rn?ao;wi; o:um  wu rumc%azul
ppaqyyy

« Egywi a&0il aza , mijci;?

ta&oi;l uojci;on u, eagmirmwi a0;xXxXNyrm%_Ei ao;zel01&n ae&mrm;aymi;v
uejci;aumi &wax;rrmjzpapon? Xaumi jyi;Xeaomiuzmagéngon rnon trior;u
rq g;clyuki a& €0i-txujyZ , m; yivyxn: 1 Ei;wi. tactaeu avvmaede vty on’
Jyi;xXeaomiuzmadn*&on u , Oeagmitri;or;rmwi tqya&liaza, mijci;zpyiu
tagay. tactaetjzp owrwérn/ tb , aunigaon 80E touq;&Ei I zpon? wewéawi
a&yrm%rwewdqgrm;jymjci;aumi r[wy venrmwi toué&cucradn*nvuQ%m
pzpymwwon? Tuo! zpymyu g;aq;zi uodnwivn; xXadnurré&ay? Xtcriwi
toudpujzi uoevtyon? (&&&erv , uay) Xaumi aoq;Ee;jrirmyvon?

« a0;rewuici; (agmy.rm:y«EEici:)

u , Deagmitrior;rmwi ticmbuw:g; , my;xyr0iaémuici; jzpym:Ee;rirmon? Xiaunmi
tzmwnénaeaomtcirmwi aq;0exr;rm;taeEiq;vr;auni;y;0ijci;] toudvr;
aumi;y,0ici;paomaumi;rmél réppaq;y, l «onqyiu yEZaq;rm;El apmviipn uo oion?
« 20 tmen;ci;?

yi;xeaoniuzmagm*gon u , Oeagmirmwi ao;Emen;ryryyi;xeav&on? uorapn
viipm vEyy; ao;wp , epoi;ay;oion? Xiaenu av;gp (g;aq;) 40 rv*&ru taumr
wqi oir[w tomX;aqg;ay;&rn (ao;oi;rnqyiu a&m*y;aocmpn ppaq;ci; ao;typ
cemjct;rmyi&rn)?
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2) Severe malaria

Severe malariais difficult to treat and the problems are compounded in pregnant
women. Thereareafew disordersthat are more apparent in pregnant women
with severe malaria and they include hypoglycaemia, pulmonary oedema,
septicaemia and anaemia.

The treatment of choice for severe malaria is intravenous artesunate, but
intravenousquinineisstill effective. There arelesscomplicationswhen using artesunate,
which makesit easier to use. Again artesunate should be given with aloading dose
(2.4 mg/kg 1V) followed 12 hours later with aroutine dose (1.2 mg/kg 1V), whichis
then given every 24 hours and changed to oral when the patient can tolerate fluids by
mouth (total dose of artesunate=18 mg/kg).

Complications
« Hypoglycaemia

This can be profound in pregnant women with P. fal ciparum infection especially
when treated with quinine. Untreated or inadequately treated it can lead to death.
The medic has to be aware of it and actively detect it as it may just look like the
woman has coma or is sleeping. It should be managed aggressively and promptly
with 50% dextrose 1 mg/kg IV and 10% dextrose should be infused continuously.
Repeated blood glucose measurements are required.
« Pulmonary oedema

Fluid management can be complicated by the changes in blood volume and
distribution that occur in pregnancy. All women with severe malaria will need a
urinary catheter and fluid balance chartsto assesstheir fluid status. Pulmonary oedema
in pregnant women with severe malariais amedical emergency asthe mortality rate
can be ashigh as 80%. Sometimes the patient devel ops an acute respiratory distress
syndrome (ARDS) that is not caused by fluid overload and does not respond to
diuretics. The management includes artificial ventilation (often impossible) and the
mortality isvery high.
« Septicaemia

Thereisahigher incidence of secondary bacterial infection in pregnant women, so
slow fever clearance times should alert the medic to search for other causes of fever
such as urinary tract infection or lower respiratory tract infection and to treat these
promptly with antibiotics.
« Anaemia

Anaemia may also be profound in pregnant women with severe malaria. It will
need prompt management and aunit of blood should be given withlasix 40mg 1V or
IM (after appropriate screening and cross-matching).
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3l admigwax;rréaomvn; ao;Xwi y;tverm;jymci;’

. tnwpewaq;wuaujjci;on olawmaon uorjzpon? (aq;u 4 rv*&EuvEeEi pwi
wuauly; aemuyi;wi 2 rv*&fEuv/iwduEeEi 7- &u quvuwuauérn)? Tag,on
(uer;El EL;pmvil) a0, Xwi o:um;"wuiqi;rizpymé&e en;yscl; adm*y;aymuui;r jregejci;/
tri;or;rmtaeki aq;ce;wi wixmgervy aeplaqg;ce;ol vnEi I ouonr regeon?

« M gwax;rréaom iuzmagm rmEi Ei; , Oviiao;tmen;&e yrizpEionjyi ao;oi;
uorvtyEion? tnwpewaq;pwiaomaewi z,vptugppwiwuaulEiy; ao;zvi
ppag;cuwi aém*y;ui;piomceY z&ygmvzwu pwioion?ao;xwi y;tvermjym aeaon
venrm€m; 6 em&-12 em& jcm;wc) ao;zvippaq;cl;zi uorxadnuici; &r&Ei ag&m*yy;
ui;piomici; &ré& ppaq;Eion?
= A0, XWI y;Evermjymiy; adm*nvuQ%nyoaeaomtri;OR;rmwi \raprar;zmjci;u
*¢yloionl tu, | vrapruawv;ar;zmée jzpvmyu (10 reptwi; 2-3 jurr: Auenuil
weemruirwi 20 puUexuumriic;)? ag;0exr; €aeki “upnroZe; (8 emcmwc, 8 nv*&rtm;
3jur)ay;ci; Aewwvi (aomuaq; 8 rv*&ru 3jurl 1 aeEl pwiay;y; enuiir avimvmcewi
aq;u avincgel Oaomao;w,asém*El Ev;admiréa:umi; ppag;&rn) ag;rmay;ci;zi tcerwirl
r;zmjci;u unu , oion?

3) Uncomplicated hyperparasitaemia (>4% RBC infected with P. falciparum)

« Oral artesunateisthe preferred treatment (starting with aloading dose of 4 mg/kg
and followed by 2 mg/kg per day for a total of 7 days treatment) because there is
much lessrisk of hypoglycaemiathan when quinineisused, parasite clearanceisrapid
and the woman feel s better quickly and can walk to the clinic daily rather than being
kept as an inpatient (as with quinine).

« The risk of anaemia is greater than for uncomplicated malaria and blood
transfusion may be required. Folate treatment can commence on the same day
artesunate is started and ferrous sulphate can commence when the patient becomes
malaria smear negative. As with al patients with hyperparasitaemia, 6-12 hourly
smears should be done to make sure the patient is responding to the treatment and
that they become smear negative.

« [f awoman issymptomatic with her hyperparasitaemiabe prepared for premature
labour. If awoman isgenuinely in premature labour, (2-3 contractionsin 10 minutes
lasting > 20 seconds), then the medic should consider the use of dexamethosone (8
mg every 8 hours for 3 doses) and ventolin (start with 8 mg oral TID, reducing the
dose by half if the contractions are decreasing, if there is no hypertension or cardiac
abnormalities) to try and prevent the labour.
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P AL AU/P rav;&,a&,Ei PEaA;

Xy,rmon vetoutEWan, rpérél
vrmaunuwvejci;ré&uay? u , Oe
agmirmwi (P z, py&rEi Ei;pmvil
en;y,aonvn;) ar;pttav;cerjynict;
ao;tmen;ci;El vrapr ar;zmici;wijzpym,
Eion? Taeénwivn; tzmu wiijre
pnEi ynppm uoé&evon ( y&mpwarn
ténjznuofci;)u , Oeagmircirmwi
uvéui;tm apniuy I wuaulyiu vu
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P. vivax, P. malariae and P. ovale
Many people do not worry about
P. vivax. P. malariae and P. ovale
infections because they do not kill
them. In pregnant women, besides
causing low birth weight and anaemia
(less than P. falciparum),
symptomatic infections can cause
premature labour. Again, fever
should be treated quickly and
adequately: paracetamol and fluids.
Chloroquine can be supervised in
pregnancy to increase compliance and
reduce the risk of recurrent P. vivax
infection. Be wary of premature
labour in pregnant women with
symptomatic P. vivax infection.

concentrations. Early and frequent breast-
feeding keeps the baby well-hydrated and
lowers the risk of hypoglycaemia.
Congenital malariais arare event and will
be discussed in alater issue.

Pregnancy
increases the
susceptibility
to, and the
effects of
malaria
infections; this
being true for
P. falciparum
and P. vivax
parasites.
Weekly maaria
screeningisthe
only proven
tool we have on the western border of
Thailand to prevent maternal death from ma-
laria. Weekly screening and early detection
and treatment reduces but cannot eliminate
the adverse effects of low birth weight and
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anaemia. Treatment with quinine fails for
one third of supervised treatments, so
women need to be explained thisrisk and to
return for a smear if they have fever or
headache. Artesunate is the 2" line
treatment for
uncomplicated
malaria in
pregnancy. It
needs to be
givenfor 7 days.
Anaemiashould
be suspected in
all pregnant
women with
malaria in
pregnancy and
needs adequate
treatment.
This article is a combination of
information from more than 10 published
articles. If you want to know more about
thissubject, thereferencescan be provided
by Shoklo Malaria Research Unit (SMRU).
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Quest i ons and AnsSwers

Case 1. A 17 year old, 7-month pregnant woman came to the clinic. She was not
unconscious. As she could not stand or walk, so her relatives carried her to the
clinic. She could not drink by herself and did not respond to questions clearly.
The relatives told you that the patient had been suffering from fever for 7 days.
She had already received one quinine drip at home but they could not bring her
earlier asthey lived too far from the clinic. Moreover, the patient was too weak to
walk to the clinic all by herself. A malaria smear was done. The result showed
PFT 78/1000 RBC with PFS1/1000 RBC and PFG 50/500 WBC.

Q1.1 What would be the diagnosis? What malaria treatment would you give
this pregnant woman?

Al.1l. Severemaaria

Treatment: Artesunate 2.4 mg/kg (followed by 1.2 mg/kg at 12 hrsand every 24 hrs
after that) OR, artemether IM 3.2 mg/kg, then 1.6 mg/kg once daily (OD) at 12 hrs
and every 24 hrs after that) OR, IV quinine 20 mg/kg over 4 hours followed by 10
mg/kg every 8 hrs, until she can take oral treatment.

Q1.2. What IV fluid should be given to thiswoman and why?

Al.2. 10% Dextrose IV. Due to the risk of hypoglycaemia in pregnant women.
Pregnancy & falciparum infection induces hypoglycaemia and 1V quinine causes
hypoglycaemiain 50% of pregnant women.

Q1.3. Isthereany risk for the foetuswith artesunate treatment?

A1.3. Morethan 500 treatmentsin pregnant women with artesunate to date have not
shown any adverse effects on the foetus. The primary focus of treatment in severe
malaria is to save the mother’s life. Artesunate and artemether do not induce
hypoglycaemialike IV quinine. The patient with severe malariaisaready difficult to
manage. So artesunate or artemether is a much less complicated regimen than IV
quinine.

Q1.4. Onthe2" day of treatment thewoman had a RR of 40. BP 90/50 and PR
of 120 and temp of 36.7°C. What would be your two main differential diag-
noses?

Al.4. Severe anaemiaor pulmonary oedema.

Q1.5. When you checked her Hb (hct) you found HB=4.5 (hct 15.5%). Her
lungsareclear and she hasno peripheral oedema. What would you need to do?
A1.5. Transfusion of 350 cc blood with compatible donor screened for HIV, HEPB,
MS, Hct and cross-match.
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Q1.6. On the 4" day of treatment the woman’'s malaria smear is negative for
trophozoitesbut there are still alarge number of PFG 250/500WBC. Onthe morning
of the 4" day the woman was able to take oral artesunate and had a small meal and
said she felt better. At 3 pm in the afternoon the woman spikes a fever of 39.5°C.
Her lungs were found to be clear. Urine stick test yielded positive for blood and
protein. The had woman had no burning urination or loin pain. She said shewas only
feeling thefever. A laboratory test of the urine sediment found 3+ bacteriaand WBC
20/ HPF. What would be the diagnosis?

A1.6. Urinary tract infection — possibly pyelonephritis.

Discussion: Pregnant women with severe malaria are at increased risk of bacterial
infection particularly gram negativeinfection. Untreated infection can be asource of
ongoing fever in pregnant women with severe malaria and can cause death from
septicaemia. Fever clearance with artemether after severe malariaisusually around
2-3 days (compared to 82 hours (3 1/2 days) with IV quinine).

QL1.7. What would be the treatment?
A1.7. 1V ampicillin and gentamicin.

Case 2. A 36 year old pregnant woman came to the antenatal clinic on a routine
ANC visit. It was her her 3" consultation. She complained of fever for one day
and joint pain but could eat and drink well and her malaria smear was PFT 43/
1000RBC and PVT 36/500WBC.

Q2.1. What would be the diagnosis?
A2.1. Uncomplicated hyperparasitaemiawith mixed infection.

Q2.2. After taking her consent you checked for the fundal height. The uterus
was not palpable. A pregnancy test wasdone. It waspositive. What would be
the treatment?

A2.2. Supervised artesunate 4mg/kg on day 0 with 2mg/kg for the remaining 6 days
of treatment (total dose 16mg/kg).

Q2.3. Why would you use artesunate and not quininein thefirst trimester?
A2.3. Theadvantages of artesunate outweigh the disadvantages of quininelV. There
isa3% mortality of patients (non-pregnant) who initially present with uncomplicated
hyperparasitaemia. Therisk in pregnant women has not been studied but is probably
greater than 3%. Artesunate has better fever clearance, parasite clearance and cure
rates,and ischeaper than 1V quinine, and does not have the added risk of hypoglycaemia
The treatment should be supervised. If you give an artemisinin in pregnancy it is
important to examine the baby at birth.
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Heavy infection with P. falciparum in a thick blood
film stained by Giemsa-Romanowsky. (\Wellcome
Museum of Medical Science).
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O agnosi s of

Sarika Pattanasin. Lab technician, SM.R.U.

M ari a

This article reviews the main methods used for diagnosing malaria in the field.

Clinical Diagnosis

Malaria symptoms are non-specific and
overlap with those of other febrileillnesses.
A diagnosis of malaria based on clinica
symptoms alone isunreliable. Therefore, a
biological diagnosis is needed to diagnose
malaria. The most commonly used methods
in the field are microscopy and/or rapid
diagnostic tests (RDTS).

A) Microscopic Diagnosis

It is considered as “gold standard” and
offers many advantages when done by
skilled persons.

« Itissensitive when used by skilled
technicians: parasitaemiaof 50-parasites/
pl (3/ 500 WBC or 3to 6/ 100 fields of
a standard thick smear) are detected.

« Itisinformative. Parasites can be
characterized in terms of species

SMIRU "wecee)/
rvpce;?
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(P.falciparum, P.vivax, P.ovale, and/or
P.malariae) and of the stage of
development (e.g. trophozoites,
schizonts, gametocytes). In addition, the
parasite density can be quantified. Such
guantification is needed to assess
hyperparasitaemia (> 4 % of RBCs
parasitised), which requires a different
treatment.

« Microscopy can be used to diagnose
other diseases such as tuberculosis,
intestinal parasites, S.T.D, filariasis,
urinary tract infections...etc.

« It isrelatively inexpensive. Cost
estimates for endemic countries range
from about US$ 0.12 to US$ 0.40 per
dideexamined.

Microscopy hasthefollowing disadvantages:

. It requires well-trained and
experienced technicians. proper training

S M R U
laboratory at
Maela Camp.
(Photo: SMIRU)
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(about 5 weeks), followed by 1 year of
close supervision, is needed to get a
reliablelaboratory technician.

« Itislogistically demanding: aregular
supply of reagents and good maintenance
of materials and microscopeis needed.

« Proper and regular quality control
(QC) must be organized.

« It is labour-intensive and time-
consuming.

Therefore, reliable microscopy is very
difficult to implement in remote areas with
difficulty of access. Quick turnover of the
staff also has a negative impact on the
quality of microscopy.

B) Rapid Diagnostic Tests (RDTYS)

These tests are based on the detection of
“Antigen” substance derived from malaria
parasitesin lysed blood. Thesetestscan be
performed in about 15 minutes and the
development of a coloured test line
indicates a positive result. Several
commercial test kitsareavailable.

There are two antigens detected by
currently available RDTSs.

« Histidine-rich protein 2 (HRP-2) e.g.
Paracheck Pf (Orchid Biomedical
Systems, India).

Comments. Since only P .falciparum

releases HRP-2, these tests will give

negative results with patients infected
with P. vivax, P. ovale, or P. malariae.

« Parasite Lactate Dehydrogenase
(pLDH) e.g. OptiMAL (Diamed,
Switzerland). This RDT can detect
P.falciparum and non-falciparum
(P.vivax, Pmalariae and P.ovale) but
cannot detect mixed infections or distin-
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guish between P. vivax, P. ovale and
P. malariae.

Comments: Unlicensed productswith the
name OptiMAL (one produced in India
and one in Australia) have been found
in the market. These products have very
poor sensitivity.

Test performance of RDTs
1. Sensitivity

Test performance of RDTs has been
conducted in many areas. The sensitivity of
the RDTs has been thouroughly studied for
P. falciparum because HRP-2 detected
commercia kits have been available for a
longer time.

Theserapid tests normally giveaglobal
sensitivity of over 90% in the detection
of P. falciparum compared to microscopy;
this means that the test will give about 10
negative results (false negative) for 100
P.falciparummicroscopically confirmed.

The sensitivity of OptiMAL for the
detection of non-P.falciparum species is
between 80% and 95 %.

False negative results are
associated with low parasitaemia
under 100 parasites/pl; often these
patients are asymptomatic.

Important note: False negative
results have been reported in patients
with severe condition and very high
parasitaemia (> 20 % of RBC
parasitized). Thisphenomenonisrare,
but severe malaria should not be
excludedonthesolebassofa nega
tive test.
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Paracheck for P.F. (Photo: SMIRU)
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2. Specificity

The specificity of RDTs targeting
HRP-2 is high (> 90%): this means that the
test will giveabout 10 positiveresults (false
positive) for 100 negative patients
microscopically confirmed.

Falsepositiveresultsare partly explained
by the fact that the body slowly eliminates
HRP-2 after parasite clearance: HRP-2tests
can remain positive for up to one month
after parasite clearance.

As a result, patient history is important
when diagnosis is based on HRP-2; if
possible, al patientswith apositivetest and
a history of P.falciparum infection
ADEQUATELY TREATED intheprevious
month should have a malaria smear for
confirmation.

Note: Pregnant women may remain
HRP-2 positive after parasite clearancefor
a much longer time than non-pregnant
patients.

False positive HRP-2 results are also
reported in patients with autoimmune
diseaseslikerheumatoid factor.

The specificity of RDTstargeting pLDH
(OptiMAL) is reportedly higher (> 95 %).
Thisisprobably becausethe body eliminates
pLDH quicker (within a week) than
HRP-2.

Advantages of RDTsover microscopy

« Simpler to perform. Health workers
with minimal skills can perform RDTs
within a short time, as they require less
training.

Table: Comparison of methods for diagnosis of Plasmodium infection in blood.

Parameter Microscopy Dipstick HRP-2 Dipstick pLDH

Sengitivity 50 > 100 > 100

(parasited- L)*

Diagnosis All malariaspecies | P.falciparumonly P.falciparumand
Other diseases. non-falciparum

Parasitaemiaor | Yes Crude estimation Crude estimation

parasite density

Parasitestages | Yes No No

Timefor result 30-60 min. 15min. 15min.

Skill level High Low Low

Equipment Microscope Kitonly Kitonly
Reagents... etc

Cost/test Low Moderate Moderate

* The lowest level of parasitesin blood that can be detected.
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i, xeaomiuzmadn* - a0,zvitxyYp. z,, pyérvu
pyui,yEi tagmiyaom x&zZiuoujuaumirm; awi &y?
(K. pvre/ Ovur;tzj Xi;)

Severe Malaria. PF. ring forms and | ate trophozoi-
tes with pigment seen in a thick smear. (Photo: K.
Slamut, Wellcome unit, Thailand).

agm*igon [ taztayi;&&y; Pz, pyi&r
u;pucér &mZ0i&y; I veconvtwi; yjyn
pvavnuon uorcéy;on aénfon tm\v;
Tuzmasgmtwu t%unué , matnu ao;
gvowvr,; aén*y;&nazy; twnjyloion?

rwp? ?u, Oeagmircirmon uyy,y.z,
&myaemu €wetny-2 ppaq, rtaz ayi,&é
ru u, Oeagqmircir[ wormxu yl ueé
Eion?

rm; , 1;aom twcrtmy-2 taztayi; &&r
rmu €& tqpElywouon ao;capon adm*|
rm;uoiaon tvtavnu agn*y;apon agm*|
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owiyiréon?
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« Quick to perform. They are the tools
of choicein malariaoutbreaksbecause a
large number of people can be diagnosed
and treated within ashort period of time.

« Logistically easy to implement and
maintain.

« Microscope cannot detect less than
10 8 parasites in the body; RDTs can if

« Interpretation of the result can be
difficult.

« Thecurrent pricerangeis US$ 0.5-3
per test; even at US$0.30-0.50 per test,
these assays would not be affordable for
most malaria control programmes
without external assistance.

As any other diagnostic tools,

HRP-2 or pLDH isstill remaining in the
circulation.

microscopy and malariarapid testsoffer both
advantages and disadvantages in different
perspectives. It is necessary to understand
the characteristics and limitations of any
RDTs in order to set up a proper protocol
of use.

Disadvantagesof RDTs

» RDTs are not quantitative (unlike
microscopy): they cannot provide
information regarding parasite density
and stages of development of parasites.
Therefore, RDTs are not suitable for
antimalarial drug studies (follow-up
studies).

« RDTsthat detect both P. falciparum
and non-Pfal ciparum cannot distinguish
between P.vivax, P.ovaleand Pmalariae
and cannot diagnose mixed infection as
well.
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/| tuzmaém*jzpon | XIijricukl
A dq;uoici; gié&my\en jzpéyre on"u

vpziye ,.SMRU

Tagni,y;on tri;or;i , W0, . iuzmaén*zpon [ Xijricuti aq,uojctauni con&aon
Qa0 emtauni, zp&yreu wijyxmon?

aemat;ap;rm 5 Ept& , re;uav;wo;zpy;-
rijrp. wzuur;& re&cii;ac: u&iénwi Ei; .
tztzn rmEItw aexiviuéon? oron
Tzmgici; aci;uuici; yirtect;El Auemci;wiu
&utwe:umcpmaedojzi Ei;. tztzmrmu
e, pyu zwauml vxuse;rma&;vyonmrm;x
oma&nu jyocon? use;rma&;vyomrm;u
tuzma&én* zpon [ , gowrwy; UEi (qui-
ning) ag; O;&upmay;vuon? Ei;wi. ae&nEl
rep 20 rrom uma0;onae&nwi P. falciparum
aém*y:u Wi jrepm ppag;jci;Ei uojci;u
wywV:i CEp&u Ecr ppag;uoay;viuéon’

o&uvearnucewi aemat;ap; . tactae
rm w; Wuwvmci;r&Oojzi jrpwzuur;ol u;y;
Parachedkjzi aO;ppapcén agmly;&aumi; tajzu
viijrepm Ei civpmawigéc&on? Xia:umi reem;
tnwpew aomuad;uay;cén or . tz;u acm
armwuaulf,ojzi atmtejci;r&y aq;u aonu
Eicon?

aemat;ap;,on vecaonm 24 en&Ewi; g; wp
Jurom omcojzi wnlewsgénru pwyyecon?
E1; gémron Paracheck en;jzi iuzmadm*ju
Viljrecirmpn awidyiu ao;zvi (malariasmear)
jzI Xyqippag;en;u ol:umwwarmu Xm;
Ojzpon? uav; . aém*rtacttaeu yr e;uypm
avvmu;uyEi&etwu armumxi;ven aq;ce;
olycon?

Tjzp&yonagm*wetem; Xijricutay:r
wnl aq;uojci;aumni jzpymaon jy\.emu
Xi&mapon on"u wceizpon? Xijri , qcu
OonN reueaomvn; aén*juoyen; oiavm
rr&ojzi uav;,on tougq;veyy; jzpcon?
UET (quinine) aomuaq;. *%u cEi&né&o
enyy;ontjyi venatnter&yu aq;u py,
Eiren;yici;wiaumi ao;wi a&m*y;ajrmujrm;pm
&aomnvn; wicm,giym; a&m*iréaom vemrm €
Wu ag&ci, & olavmaon ux;rway? X
aumi Tag;u vuenaonuo;ci; tveeny;

ppaq;prioyrrim;

aém*uoict;

yXr ao;zvi (HO). tazrm PFT 170000 RBC Ei ta&ni"mwjyly0ir?
acmuené (H6) :umaomtctazrm PFT 167E1000 RBC Ei ta&mi"mwijylyl0ir?
q , Epemé& (12) :umaomtc) tajzrm PFT 168000 RBC Ei tagmi"'mwjylyl0irEi
Epq , av;en& (H24) :umaomtc tazrm PFT 25@000 RBC Ei ta&mi"nwiyly0ir jzpon’

d , Epem&umao;zvi ppaqg;cuwi a&m*ly; oompm avimen;omjci;réon tajz
ay:wirwn |l aemat;ap;m q , Ep rv*&rEuwv*&rke;zi tmwpewta:umaqg;oi;cém - 48
em& :umaomtc; €zmuil pwiaeauni;vmcon?

aemat;ap;tm, tmwpewEl melfloquine aq;zi (7) &u :um :uyrwuocém a&m*n;0
aymuui; omcon? wywtwi;wi ao;Y aém*y;yl0ir uiqi,con? or . ao;tmen;rtwu
O"nwEi zvptupp (folic acid) aonuaq;ay;,con?
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The Probl em of Presunptive DO agnosis Py
and Treatnent of Ml aria

Lucy Phaipun, SMRU

Thisarticleisatrue story of a little girl who suffered dueto
presumptive treatment of malaria.

Naw Eh Say was a 5-year old girl, who
lived just acrossthe M oel river, onthe Karen
sidein Mun Ru Chai, with her grandparents.
As she had been suffering from fever,
headache, and vomiting and stomach pain
for some days, her grandparentstook her to
the cross-border team community health
workers. They made a presumptive
diagnosis of malaria and gave her quinine
for 3 days. Lessthan 20 minutes away from
this place, a rapid test for checking
P. falciparumaswell asfreetreatment were
available 7 days aweek.

After 3 days, when Naw Eh Say’s
condition did not improve, they made the
short trip across the river to have a blood
test by Paracheck. The result of the
Paracheck was quickly and strongly
positive. Naw Eh Say was given oral
artesunate, which she took with her

grandfather’s help and luckily she did not
vomit.

The nurse on duty wasworried about the
condition of the child because she had passed
urine only once in the last 24 hours. The
nurse had been trained to double check the
PF result with a malaria smear when the
Paracheck was quickly and strongly
positive. The child was sent to Maw Ker

Tests done

Treatment given

The first smear (HO) result was PFT 170/1000RBC with pigment present. Six
(H6) hours later the smear result was PFT 169/1000RBC with pigment. At hour 12
(H12) the smear result was PFT 168/1000RBC with pigment and at 24 hours (H24)
the smear result was PFT 25/1000RBC with pigment.

Onthe basis of the hour 12 smear with no significant decreasein the parasitaemia,
the child was given an |V dose of artesunate of 1.2 mg/kg. After 48 hours her fever
went down and Naw Eh Say started to feel better.

Naw Eh Say was given atotal of 7 days of supervised artesunate and mefloquine
and made a compl ete recovery. Her blood count dropped during the week and oral
iron and folic acid were given to treat her anaemia.
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on’aqg;ywvnatni ruokiyu aqg;tmeoi
Xadmuru wgi;apontyi venwi uzm
a&m* aymuui;r r&ojzi vemtwu ue;rmas;
Jy\enrim; jzpay:apon? EI;venrm; . aO;wi
&aon €& , aémury; aén*y;on jcm; Vrimoj
yrv , upnjyeymEiojzi vxtwi; iuzmadm*|
uadmureE Wam,, yr rmjym: apavon’

aém*wcu Xijri , gcurizi owrwl ag;uo
[CI;u guvu vyagnioiylovn;?

aém*. vuQ%neyrmuon:unl tuzm
a&m*jzpon [ aumucucizi;on wurBmv,wi
jzpymwviuéaonm jy \emngyjzpy; reuexagmnu
aomaq;uoru avmen;uigi;apon? iuzm
adm*jzpym;rrim:aom ae&ma“ ormwi uawv;rm;
zmenrjzpwi; tuzma&| [ , qcujzi agq;uo
[cl; 0N vtyonxu yveaon uoen;u to;
Jyl&m aémuayon? ta&Eawnitméa*owi
Tuzmagm u;purEe;on en;yry; zmenaon
vN; luzmadm*réon uav;0;aé tci tpmon
jrirmz , &n&on?

tzma&n*gkaomnvn; Or;avinrrizpon
uav;rm; (94E) (o)) aci;uualdenrcpméon
uav;rm; (83E)m;, Xijri , gcujzi aém*jow
rwici;Ei ag;uoru yivyyiu vtyonxuy
aomn uoen;u tojyénaémuon? iuzmagm|
r&onwvenrm; . 58 r 87€E u iuzmadmtiuo
aq; rmay;aeou ol jzpayrn? Toitm;)zi

1993 cEpwi &uv (Shoklo) pce;é
uav; 1527 a , nutm; avvnrweyyivy
con? aq;ce; ola&nu&vmaon €zme
uav;venreoru Eiw . admnuQYon
rm;u ar;re; I pepwus rwwr;yipcon?
uav;ventmv;u iuzmagmy; &ré ofi
&e ao;zvijzi pr;oyppag;con?

aci;uuijci; :uuonm; (oir [w) €&,
Ttqp enuiijci; r;aljci; atmtejci; Or;
avimci; ponag&m*a0*enwcpEi u , ty
cel ao;w;Ee; touéke; ao;tmen;rl
O&U&UEI toju;vnrpon a&n*|
VvuQ%nrmu cpmaeéon uav;0aé tcl,
Ttpmu uav;typ (3)p (yxr tprm -
P. falciparumaém*y;& [ “w , €yprm -
P. vivax ag&m*y;&y; ww , €yprm tuzm,
a&m*y; r&ay)jzi Ei; , Ocon? Tavwvnrr
&&aom tazrm rnon a&n*adem
(oir [ w) a&m*vuQ%m wewn;uaom
vn;auni; aém*a0®emEl vuQ%mtyp
wewn;uaomvn;auni; to;yil tuzm;
aém*jzpon [ cirmpm owrwaymgée
rizpElonu awig &ayon? tzma&m*|
tmv;. av,ywpy (1E4) ceion
Tuzmagm*a:umijzpy; 12% (I&0)ce/
omv P. falciparum (jcm;u;purnm;
Tyrt0i) aumi jzpayon?
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Thai patient house, where she could be more
closely observed by amedical team.

This story highlights the problem of
presumptive diagnosis and treatment.
Although the presumption was correct, the
treatment was not appropriate - it almost
killed the child. Oral quinine is not
well-tolerated, poorly absorbed when there
isvomiting and not the treatment of choice
for patients with uncomplicated
hyperparasitaemia. Compliance with this
regimen is poor. Incomplete treatment
increases the chance of drug resistance and
creates health problems for the patients as
the malaria is not cured. Gametocytes
produced by these patients are more
transmissible and hencethe community isput
to further risk of malariaasthey continueto
be the source of the host to vector
transmission.

Should we be using presumptive diagno-
sisand treatment?

The problem worldwidefor diagnosis of
malariaisthat relying on clinical signsand
symptoms results in low levels of correct
treatment. The current practice of giving
presumptive antimalarial treatment to febrile
children living in malarious areas resultsin
considerable over-treatment. In Southeast
Asiatherate of malariatransmissionislow
and the proportion of children who present
with fever but who do not have malariais
likely to be high.

The use of presumptive treatment for all
children with signsof the highest sensitivity,
i.e., history of fever in the absence of
diarrhoea (94%) or headache (83%) —would
lead to considerabl e over-treatment; 58-87%
of our non-malaria patients would have
received antimalarial drugs. This would
increase the unnecessary side-effects and
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A study was conducted in Shoklo
Camp in 1993 among 1,527 children.
Any childwho cameto theclinic with
fever was asked what their symptoms
were and the signs & symptomswere
recorded systematically. All children
had a malaria smear. The proportion
of children with each symptoms
(headache, muscle or joint pain,
nausea, vomiting, diarrhoea etc) and
signs (temperature, pulse rate,
respiratory rate, clinical anaemia,
spleen and liver rates etc) were
compared with 3 categories of
children - infected with P. falciparum
or P. vivax or no malaria. The
outcome of the study was that there
was no single symptom or sign or
group of symptoms and signs that
could be used to reliably predict
malaria. Only about one-fourth (- )
of the feverswere due to malariaand
only 12% or about one-tenth (1/10)
were due to P. falciparum (including
mixed infections).

costs and could result in inadequate
management of other infections. Using drugs
unnecessarily and having antimalarial drugs
present in the blood (often at subtherapeutic
levels, i.e., at aconcentration of drug which
does not kill the parasites) for prolonged
periods creates “drug pressure” which
accelerates the spread of drug resistance.

On the other hand using more specific
algorithms — such as history of fever with
anaemia (specificity 99%), palpable spleen
or liver (97%), or nausea (82%) —to reduce
over-treatment, would result in a large
number of patients not receiving treatment
when they arein fact positive.

If we tried using the clinical features of
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rvvnm, tyaon tujiouadnurrmEi ueus
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tpéon yrwu@aon agm*gmazen;pepwiu
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avon’
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&mzZ0i&jct; oir [w tzméjci;aocmon tzm;
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Tuzmagmon r[won wvenrm; . av;ywy
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Ty iuzmadn*Ei tjcn;, toutEWen , g;&;
apavmuona&m*rim; cpmae&o uawv;rm; .
xuluceiur uoémradémujzpayrn? zqyér
1uzimadn*| jzpaea:umi; owrwaunuciu
cEijci; r&yju Tae&ma"owia&n*jzpym;r
Ee;w;ymvnEiy; Tuzmaém*aumi aoq;rEe;
vN; W,VnEl z, &on? Xjyiaq;tneoi X
adémuru xagmupm we;veEion P. znqyér
adm*y;ri; yriyeymapEion?

Tavvnrr &&ontaé;ju;aom oice;pm
aemuwcrm a&m*pnvQ%nriyoaomntcrmwi
aq;0exr;rin;taeki P AiruyEiEL;pnvii P
z , py&ryl jzpEiaumi; owrwEion? Xauni
Pz, py&ry;tay. tneoiouasénuaomaq;zi
aé;ci, uojci;onyl olawnon? tmwpewki
ruzvutaq;uwzul ay;ci;onao;zvipp
aqg;cu (o) tjreppag;curmEi twnjyixm
aon 1uzmadmonrmtwuon to;yl&e
jzpici;aumi/ €nwrpeilaq;typ. theoiuqi;
rem unu , & wcwn;aom ag;rm uei;aq;
(8 Eptxuuav;rmwi wuxenqiuvi;) zp
on? oaomtxuwi az: yxmontwi; cEp
&UUMaom agm*iux;u vuenréée eny; v
on’
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Jyi; xeaomiuzm; ytuzti ao,tmen;ald’enu
cpmaeaon uegeauniav; ("at-0ja&'v)

Profound anaemia in a young Kenyan boy with
heavy PF. infection. (D.A. Warrell).

Tuzmagm*u;puren;y,aon ta&Eawni
tné&a"ormwi , qcujzi aém*jowrwict;
riyloiayl a&m*nuQY%omrm; tay: tacrcy *wcce;
ppaq;curmEl yraocmapé&e ppaq;oion’
tu, | rebv; ppaq;cuEi ao;zvippaq;r
ryivyEiyiu tjreppaq;ci;en; on tuzmadm|
&mazrtwu XxXagémureuer twvedyon?
(gjreppag;jci;en;taumi; Lcmagmi;y;rmwi
zwe&y) Xppag,en;on to;yé&e v, ul
O, agniomEion’

P z, vpyéry;,on tnwrpeiaq;typ
(€mwpewEi tmwrom) ag;rim;rty tjemiu
zmaq;tmwv;u cEiprijzpay:viuéon? gvon
rm iuzmaém*u wuzuEidern €pr;tneoi
XUujruvaonag;wri;wn;on ueséawnon?
Xiaumi apmp;pm a&m*&mazeiy; €mwrpeiaq;
wzuuxXx;tm wuaulEiaom vaertypwi
Tuzmagm u;pur wqi;apEiaunt; om"ujy
viuéon? Tuol yivyElyu ynovx.
uie;rma&;Ei p;yma&;ay:wi vepn tus;rmayrn?

e*.clytaejzi tuzmadm*jzpon|[ , qow
rwici;on vy&vypOrjzpoiy &zeé ¢ cji;cuon
jzpoiayon? "\wcce;rebwv;to;rjyEiaon
ae&mrm;wi jreppaq;ci;en;on vepn
tqgiayl v, uvyon?ppag;cu . ueupéw
rmvn; taxmuttyrmr &&Ei I jyoemr&Eiay?

T priapmion jZp&yreu wijyXm,ci,jzpon?
aqmi.y; . aemuyi,wi wijyxmaontcu
Tvurim Xi,-jrerme , pywavimujynvycaonm
avvirppwr,Ep&yr xwjyecurmay.wi tajcc
xmyon?
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history of fever with headache, in the
absence of cough or history of fever, with
fever confirmed — there would be
prescription of antimalarials to over a
guarter of the non- malariafebrile episodes
and nearly half of the children withmalaria,
including potentially life threatening
infections that would NOT be treated.
Undiagnosed falciparum malariainthisarea
would increase morbidity and possibly
mortality from malaria and would increase
the spread of highly drug-resistant strains of
P. falciparum.

The other important lesson to belearned
from this study was that no symptoms or
signs could help the clinician predict
P. falciparum infections compared to
P. vivax infections. A safe choice for
presumptive treatment hasto includeadrug
that covers P. falciparum infection. As
artesunate and mefloquine combination
treatment is reserved for dlide or rapid test
confirmed cases of malaria, in an effort to
prevent developing resistance to the
artemisinins, quinine (and teteracycline in
children over 8 years) isthe only available
option. Asmentioned before complianceto
the 7-day regimen required for cureis poor.

For Southeast Asia, where malaria
transmission islow, we should not be using
presumptive diagnosis. Clinical criteria
cannot be relied on and malaria should be
confirmed by laboratory methods such as

'-'ir.

.u——.,"
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microscopy or rapid tests. If amicroscope
and malariasmear isnot available, then the
rapid tests (see other article on rapid tests)
offer a high sensitivity and specificity for
reliably diagnosing malaria. They are also
portable and simple to use.

P. falciparum has managed to develop
resistance to every antimalarial apart from
the artemisinins (artesunate, artemether). In
other words, we have one highly effective
drug | eft before weface untreatable malaria.
It has been shown that providing
communitieswith theability to provideearly
diagnosisand treatment with an artemisinin
combination therapy, can reduce malaria
transmission in this part of the world. This
has an enormous impact on the health and
economics of the community. Although
initial outlay for provision of this service
may seem expensive, the long-term benefit
to the community by decreasing malariafar
outweighsthat initial cost.

In conclusion, presumptive treatment for
mal aria should be the exception and not the
rule. The rapid tests are very convenient
where microscopes cannot be used. The cost
of the test should not be a problem as
funding may be availablefor their purchase.

This article is a true story and the
information given later in the article is
based on published information from two
studies conducted on the Thai-Burmese
border.

*"--"é.-'iix.
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5 tadlawmitmné& tmwpewaq;twta, mirm
- TOUtEWEN, jzpapaom ueo , r

paw;zezw SMRU

Taqni,y;on taeEawni t&Y Tnwpewq, Twrm; &&EITET Tuzma&n*a0 “engirm, tay.wi
xaq,rm, . tus,ouaénuyu tuo;c,wijyxmny,on?

twta,niag;rmon 2000 cEptwi;
wurBmv;Y admi;0 , azuumviusaomnag;ypPn;
rm; wez; tar&uea”:vm 317€000 oe;. SETr
15 E txylion? yEZ0y;,owaq;rm; &i-uy
aém*aq;rm/ €ema , miuaq;rmrtp atti”
tuaqg;0; Algm*&m Tuzmaq;0;rm€X aq;
triarmurmpnten, twywvyviud&uon?
xaq;rm; . aéni;0 , ron tEN, yne , Ei tre;
cia®orm) wéyynl tadEawnitméa“ ormwi
xe;umviu &./ Ten;vr,on Oiaitarmu
trmé&Eiaomvn; adm*rem; aq;rw;rEitw
radwukiaom vrm;pmm; aoapon’

Tiyoen. yrm%u oé&&e|jrerm uarBm®; , m/
A, uer/ vmEEi Xi;ETirmr tmwpew aqg;jym;
rm;&m; paqmi; 1 pprejci; & r& u pr;oyppaq;
en; Epr{;0; 1 ppaq;cuon?

(1) wen;rm &i;vi;v, ul ap;ouonl
wém,0iaom teaéni TR g;aq; tjreen;’

teaémi TR g;aq; tjreen;-Tppaqg;cu
on tmwpew. €, vunv'weEi teaéni TR
"wamwi. tagmiaymi; "wjylru rwnxm;
ici;jzpon? tlagmion tmwpewtppu i
rnontTagnir: r&yu aq,wizpon?

(2) lyiyo,oeppaq;or (g;ag;ppag;ciu -
tazu roapy) aq;Vv; - toitjyilaq;xyy;r
ypu :uné&l tpp/ twcjcmici;?

awidcu

thwpewykon [ , q&on ag;u‘ayi;
104 u*u &&con?jrermr 51/ uarBm®; , mr 26/
A, uerr 11/ vmtr 8§ xi;taemuzur 8 u*jzp
on’aq;u” 95 u” (91 &ncike;)on wayjyn
*Tviag;urR%r xwwvyon pmwe;yi&y; Xi;Eli
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tadEawni tn&El 1 €awnrm rm:wi
yvypr,*:, r; Z, py&riuzmagm*em;
uoé&ny tmwpewad;Ei ticm; tmeoiak;
aom iuzmaqg;wri:u wzul ay;ci;on
pylux;zpon? , ctc tmwpewaq;
twrmjzeicrauni ventrmtouq;
&&y;l v Xue;rma&; €wu Ju;rm;pm aicnu
vewviugon’

beaunurri €twWwewp aq;urR%r jyevn
XWy;Xmjci;zpon?

(1) g;aqg;ppag;cuty; ag; 39 u* (38
&ncike;) on tmwpeww;0rygy? Xaq; wrm;
tmv;,on *iviag;Xmer xwvyon| , g&
on? Eii 5 cpv;wi ag;wrmu awidon?’
(@rytm :unéée)

(2) aqg;xyy;rypu :unl ppag;cu taz
on g;ag;ppag;cutazEi wnonlag;xyy;,

avm 38E
a FIH
=

------

W, uenr 64E
ahd Cuy | [c;ri;
[ —— :zErye;

i | Qrey
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Fake Artesunate | n Sout heast Asi a:
A Mirderous Trade

Sephane Proux, SM.R.U

Thisarticle will discuss briefly the availability of fake artesunate
and its effect on malaria patients in Southeast Asia.

Fake drugs accounted for 5 % to 15 %
of the US$317 billion worldwide sales of
pharmaceutical products in the year 2000.
All kind of drugssuch asantibiotics, asthma
medicine, and anti-inflammatories are
counterfeited; AIDS drugs, Viagra and
antimalarialsare no exception. Thistradeis
especially flourishing in the Indian
subcontinent, Chinaand in Southeast Asia.
Although it generates a large amount of
money, it also encourages drug resistance
and kills an unknown number of people.

Artesunate, in combination
with slower acting antimalarials,
isthe recommended treatment for
Plasmodium falciparum malariain
several countries of Southeast
Asia. The recent distribution of
counterfeit artesunate tablets in
the region has killed patients and
caused great public health
concern.

In order to assess the extent of the
problem, artesunate tablets were collected
in Burma(Myanmar), Cambodia, Viet Nam,
Lao PDR and Thailand. Tablets were tested
for authenticity (genuineness) intwo ways:

(1) Using a validated, simple and
inexpensive Fast Red TR dyetechnique.

Fast Red TR dyetechnique: Thetestis
based on a coloured reaction between an
alkali-decomposition product of artesunate
and the Fast Red TR salt: a yellow color
Health Messenger
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indicates genuine artesunate, no color
indicates fake drug.

(2) Anindependent observer (unaware of
the dye test results) examined tablets
appearance and their packaging to classify
the sample as"genuine" or "fake".

Findings

A total of 104 samples of blisterpacks
supposedly containing artesunate were
obtained - 51 from Myanmar, 26 from
Cambodia, 11 from Vietnam, 8 from Laos
and 8 from Western Thailand. Ninety-five
samples(91%) werelabel ed asmanufactured
by Guilin Pharma(China) or repackaged by
Atlantic Pharmaceuticals (Bangkok,
Thailand).

(1) After the dye test, thirty-nine
(38%) of the artesunate samples bought
from phar maciesand shopscontained no

twpewtw  tnwpewtpp

iEsunrt
tnwpewaq,tn; tagmiki ppaq,cu - wuir ("wy/
ruu, "-*¢i))

Artesunate colorometric assay specificity. (Photo:
Michael D. Green)

1
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ru:uné&l tpp twcereElyon? caonvn;
aemiwcewi aq;Ewrm; . Xyy;r yraunmi;re
vinyiu Tppag;en;on reuekirn r[wy?
awigcurm;rm-

« ag;€wWEI tppon aq;ym €& , tpmEi
tagmigiwaomvn; ag;ym tppon twxu
yrl cliz&v , uon?

« *IViwqgyyaq;twrin,on tppaq;ym;
rm;Xu ap;ouonyon?aq; twon ag;tpp
apsEe; . 30 & (uarBm®; , mwi)Ei 45 CE (rermEii)
on&on?’

«A, uerEi uarBn®; , mré&&aomaq;u” t
wrin;Eay:.wi avgnEijyivyxm.aomn agmijyejym;
1, rm; Eyxmonu awig&on/ wicmEiirmr
aq;u’rmwi a&mijyejym1 , rm; Eyrxmyy?

« XCyEyxm:aom a&mijyejym;rm;rmvn;; €
pp*1viadmijyelymrm;uo; admip €VI; jyerrm;
réyl vuEiypa&,gxmaon raooyon *Zi;
rm:El ujymjcmemEiayon? ("wywi :unéy)

T ppwr; €& tmwpewaq; twrmon tadE
awmitméa’ o . [ynovxue;rmag; yoenwsy
jzpon?triomiuzmwuzuaé; tzirm taekl
Tuzmaq;rm; . ppreru iuzmwuzuas;vyie,
rm;rEi; aq;girm/ armicap;uurm ol wudu

twta, ni *iviag;Xmer tnwpewrm

qi; 1Eijjuyuyoion?

Tnwpewaq, rm; pr;0yaomyPn; ;.. Ueus
pewon ag,wymvi a*:vim 0E02 on ueus
aonvn,/viu,wa , nutwu tnwpew aq;u
oron wa":vice ueuson?

g;aq;ppag;&er&aom tcermwi ag;ymEi
aq;xyy;rypu :uné&l ag;twrmu ppaqg;Ei
on’o@onaq;twrm; . toityion ayni;
vonmEiozilaq;ym; . y;0|aom ypPN;rm;u r-um
c% ppaq;ae&rn?

uarBm®; , mEituolyi/aqg; €wrm€m; yiy
toityiu unl cemen;tmn ynovxo
ynmay;ci; g;ag;en;Ei pr;oyiciEi t&ntao;
xe;clyron rim;pm €ug,ouagénur &on?’

Tuol wémr0iaom p;ym:a&;vyie;rm€m
wuzuée tn%mnyirm yorvyagniron t"'u
tcujzpl ,cryi pwioion? on"utnmzi
uarBm®; , mwi tmwpewEi ruzvuiag; tw
rm; guwvurawicawmay?

Tpmapnion Lancet, Trwp0 35E Zev
16/ 2001 wi yi&aom Paul Newton Ei
tayi, Tty . “tadEawmi tnés Tnwpewaq,
Twrm;’” aqmi,y;u rnrxmnyon?

;. uymcutuO;cly

(tceEivul ayni;v omEiauni; owroion)

uarBm®; , mE1 A, uerErirmwi

llavqg ma&mijyejym i,
ag;wu"vi (uarBm®; , mai) -1500 &i& ,,
2/*AS wqytrwtomtm aq;ym .

Jrermeiiwi

1
2l
3l
4 aqjym; .
5laq;u*ay:& eywauraeici; -
|

rm;Eyxmr - aq;jym€w? (“wyu :unyj)
- agf;ymew?
nUEmwzuwion awiédyiu - twijzp Eiaci& on?

avgma&nijyeym;r& 1998 cEpaemuyi; Xwwvywvi - aq;ym€tw?
aq;xway: Y jrermEiiaq;0;rwywi eyw ryv
aq;ymwu"vi (jrermai) - 200 uyy - aq;€wjzpEiac&on?

nuEuwzuwion ‘AS wqgytrwawidyiu - twijzpEiacéon?’
twjzpEiac&on?

6/ *%e; 6 Wyl XW\yr aelpEi ouwr;ue aejpu ag;u "ay:wi awigdyiu - tw jzpEiacé.?

i -tw?
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artesunate. All these counterfeits were
supposedly manufactured by Guilin
Pharma. Fakes were found in all five
countries (see map).

(2) The result of examining the
packagingwasin agreement with thedye
test. By looking at the packaging one can
predict fake from genuine, but thismight not
be areliable examination as the counterfeit
(false) packaging might improve in the
future..Thefollowing werethefindings:

» Fake and genuine artesunate tablets
weresimilar in size and colour, but genuine
artesunate tablets were morefriable (easily
broken into pieces) than the fakes.

» Fakeslabeled as Guilin Pharmawere
cheaper than the genuine counterparts:. fakes
cost about 30 % and 45 % of thelocal price
of the genuine artesunate in Cambodia and
Myanmar, respectively.

« Therewereforged hologramson fake
artesunate blisterpacks bought in Vietnam
and Cambodia; thosefrom elsewhere had no
hologram.

« Forged holograms were distinctive

with acrude, hand-tooled design lacking the
multicoloured, refractile appearance of the
genuine Guilin holograms (see photos).

Thissurvey suggeststhat fake artesunate
isapublic health problemin Southeast Asia
National malariaprogrammes must monitor
the authenticity of antimalarial drugs
available through malaria programmes and
directly from pharmacies, shops and the
black market. The ingredients for the
artesunate testing kit cost about US$ 0.02
per tablet compared with about 1 USS$ for
an adult treatment course of artesunate.

In the absence of the dye test,
examination of thetabletsand packaging can
be used as markers for counterfeit
artesunate. However, the characteristics of
fakearelikely to change and theingredients
of antimalarials must be monitored
frequently.

Public education with posters on how to
detect fakes by their external appearance, as
in Cambodia, backed by dye testing and
quality assurance could have amajor impact.

Intervention of the authorities in

Summary of current predictor sof counterfeit Guilin Phar maartesunate.

(Keep in mind thesemight changewith time)

In Cambodia and Vietnam:

In Myanmar:

1. Hologram forged (see picture): FAKE.
If costs < 1500 riels (Cambodian currency) per blisterpack: FAKE.
2.'AS logo on only onetablet face: PROBABLY FAKE.

1. If no hologram and manufactured after 1998: FAKE.

2. No Myanmar registration number on packet: FAKE.

3. If costs < 200 Kyats (Myanmar currency) per blisterpack: PROBABLY FAKE.
4.'AS logo on only onetablet face: PROBABLY FAKE.

5. Crimped code on blisterpack: PROBABLY FAKE.

6. Six-digit manufacturing and expiry date codes on blisterpack: PROBABLY FAKE.

Health Messenger
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ta&mipviaona&mi
yaymi , uyxmaon
twpewaq,u "tpp
Tt Teuyrigy’
Close-up of real
artesunate with
colourful hologram
sticker.

(u) avgma&mijyejymi , uyxnaomn tmwpewaq,u "tpptn; aq;u "twr ciemEi on? ("wy - "ikeurbv)
(a) Real Artesunate blister pack with hologram sticker on foil to distinguish it from fakes. (Photo: Dareen
Campbell).

aw ]
tppxuttagmipvir ey,aoma&mijyejymi , Ei (c) twpepaq,u”"twy?
aq,u"twtn; te:uyridy’ (b) Fake artesunate.

Close-up of fake artesunate with hologram sticker
but less colourful than the original

(*) tnwpewaq,u “twY owWaémijyeymi , ry&aomaumiaqg,u "tpprgenEion? ("wy *eadnpi ;) (raciiuzin
az.&r/ tw 7 "Zibm 2000)?

(c) Fake artesunate blister packs distinguished fromthe real artesunate because it does not have a metallic
hologram sticker (Photo: Jan Rozendaal) [ Source: Mekong Malaria Forum, issue no. 7, Dec 2000]

u;umcu?

1 "aq;xrm bmawy\? ta&Ezm;a* op;ym; a&;pmapmil azaz:0i& 21/ 2002?

2l Green MD Ei tayji;yirm;/ iuzm; aén*u tmwpewad;tjzp admi;caeaomn aqj;rim;
pprer pr;oyé&e ta&nijzi ppag;en; "waq;0;Ei Z0aq;ynmpr;ppr *me , 2000/ 24 ; 65- 70?
3l&Ze"a*at/ uarBm®; , m:& tuzmaq; twta, mirm/ Lancet 2001/ €w 375/ pmriukm 8907
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ne LA
BEWARE

OF GOUNTERFEIT MALARIA MEDICINE

An example of

ury,cmEiir iu
zmaq, tw aum
Jimypwi? (raciiiu
zmaz.gr/ €w 7
"Zibm 2000)?

Bf8 ara 2 Kinds of malaria
gigine in the market
e d kind does not have a
packll sticker and costs 1,200 rial
h&hew kind has a special sticker
(Bl =sis 1,500 riel

DO NOT SELL COUNTERFEIT
MEDICINE

combating thisillegal businessiscrucial and
can work for now, for example, in
Cambodia fake artesunate and mefloquine
are no longer seen.

A poster for fake
anitmalarial
drugs in Cambo-
dia. (Source:
Mekong Malaria
Forum, issue no.
7, Dec 2000)

This paper is adapted from an article
published in the Lancet, Vol 357 June 16,
2001: “Fake Artesunate in Southeast
Asia’, by Paul Newton et al.
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< | uavii,

rmwi Tuzma&n*juoémy
tagyaon toutvu ;. .. s

vpon SMRU armeixi; iuzmagén*aq,uce; . wnlecaq,rl,wa , nujzpon? T Znwvr,on
vecaonmEpu orawjuic&aon rompweauni, zp&yreZnwvr, zpy on?

wcaon t*aelreuci; &pem&le;wiicewi
aq;ce;0! urradémuécylon? ag;ce;tyizu we;
temwi tri;,or,wl;u uav,0;a , "UEItw
awig&ylon? “bmrm;jzpviyiv&i ” wirar;
unyw , ? Xmr;aé wuruawn aeaumi;yw , |
uréEuav;wa , nuzmaewn ceptuavmnué
aey [ tr,or;u jyeazyw , 7 "Xuapny; aq;ce;
O} or rvnEijct;uawn &nu aqy;ce;el al;ve}y;
ag;ce;u a&muézi or waeue vr,avimnu cdy
w, 7 uav;rm€myv orwa, nuuon apmi
a&miaegjct; jzpy; ciye;jzpo [m vecaom Epv
celu g;y;omcyl orciye; ru , ver Epywceiu
Tzm; wuict; agi;uuict; cE<nu , uucenui
jci;Jatmteer;alici;Ei ErE , jci; paom vuQ%om
rm; cpmc&on? rg;ciw&ucewi O . tactae
yrg;&mcy; or[m rvaqwa , nututne
ciyejzpou aqce;y&e julpmeyw , [ ug;pmy
Vvr,rmwi ciye; q; yic&ylon/ tuzmagm aumi
aoq;céci; jzpaumi; oraymyylon?

uir uav;u vemagmioj acagmicyjon’?
Xaenu y&mpwarmaq;Vv; 1E2 Ei o:um &nwu
aulyy; ada€;ywEl u , yce uatmi jyivyay;
yion?eng&0ut:umrmu , yce jyepr;yion?

uav;tm; iuzmuor rpwirl reitm uav;
1, Wi iuzmjzpymz;ci; &ré&ejl aq;uor cz;ci;
&r& arzunyjon? rcijzpor uav;wi fuzm
réz;aunt; aymyon?

XEc) rcizpotnm vuende toutciu
uir&ijyyion?

ZX:;":viacw uavii ,
uveéyion?
ppaqg;cuté -

0. ao;zvijymwi PFT 20/a0;e0 1000 E
ao;0eyrm% 25 E |

ao;typo

to ] 3piwrwn o&udu ] 4 piwrwn

[n tjyi;zmaeyw, |

PF &i;Ze 3E PFG 5 E ao;zl0 500
oun"w3E>S

u,yce 39E8c

ageracmur vuQYomrayl

o[ m touijEp&y; u, tav,ce g, Ep

, CVV Uav;i, rmtwu ortvey yyeaedn
yW , [ iuzmag&m*ayirm&ma* or vmo rimjzpvi
(reityre0i) vEmv,aEao;rmtm ur iuzmy,
pp-unawm €mv;rmy y;&orm;jzpa:umi; awié
&yw , ? rciaém uawv;rmuy) iuzmaq; pwi
uoyw, !
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Inportant |ssues Regarding Treat- Y
nent of Mlaria in Sall

Chi l dren

Lucy Phaiphun, SMRU

Lucy isthe medic in charge of the SMRU Mawker Thai Malaria Clinic. Thisisatrue
story about one family who came to see her last year.

One Tuesday morning as| arrived at the
clinic around eight o’ clock, | saw awoman
with three children waiting just outside of
thedoor of theclinic. “Iseverything aright?’
| asked. “I am fine Thramu, but one of my
children has been sick for 7 days," replied
the woman. She could not come earlier as
her villagewasvery far away and she had to
walk for the whole day to reach the clinic.

She said that she was alone with her
children. Her husband died two months back.
He had fever, headache, body pain,
vomiting, tiredness and dizziness. He
suffered from all these symptoms for about
two weeks before he died. The day before
his death his condition worsened and she
tried to find someoneto take him to Mawker
Thal Clinic. But he died on the way. The
cause of hisdeath was malaria, she said.

— e
————

b .
water. | tried to lower his temperature by
applying cool water. | checked his fever
again after half an hour. Before| started the
malaria treatment, | asked his mother if he
had malaria before and received malaria
treatment in thelast two months. The mother
said that he had never had malaria before. |
told her that there were afew simple rules
that she had to follow.

On Examination:

Hct was 25%,
Blood group O,
Spleen=4cm, Liver=3cm,

Her son Pah Thu Di, appeared very sick.

His malaria smear showed PFT 20/1000 RBC+ PF Schizonts 3+PFG5/500WBC.

Hewasb5yearsold and weighed 12 kg

Dextro 3.5,
Temperature 39.8 C,
No sign of dehydration.

Shewas very worried for her children. |
did a malaria smear for all of them
(including the mother) asthey camefrom a
malaria prevalent area. All of them were
positive. | started giving the malaria
treatment to the mother and the children.

| tookPah Thu Di to the patient house. |
gave him 1/2 tablet of Paracetamol + sugar
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She had to complete her son'streatment.

She had to stay at the clinic at least one
hour after taking the malaria treatment.

If he vomited within one hour of taking
the drug, he would be given another dose.
She agreed to this, so | started to treat him
with artesunate and mefloquine.
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On day O | gave him artesunate 4mg/kg
and hevomited 20 minutes|ater. | gavehim
IM plasil (metoclopramide) 0.2 mg/kg to
control hisvomiting. After twenty minutes,
| washed him carefully and gave another full
dose of artesunate. | waited for one hour
and he did not vomit.

On day 1 | gave mefloquine one hour
after giving artesunate because | was afraid

reason he did not vomit was because his
fever had gone, and most of the malaria
parasites had also been cleared from his
blood.

| asked the mother to come back every
two weeksfor two monthsand shefollowed.
Every time she came back, the child was
better and this was because the child had
received the right treatment with the right

’ ‘.JmJL‘

he would vomit again as the mefloquine
tastesvery bad. When | gave him artesunate,
he did not vomit until after one hour; but
when | gave him mefloquine, he vomited
after 45 minutes. | gave him the anti-
vomiting drug again. Twenty minutes|ater |
gave him mefloquine 7.5mg/kg (half dose)
because he vomited more than half an hour
after thefirst dose was given. Asin half an
hour some of the drug was already absorbed
inthe stomach, | did not repeat thefull dose.
He did not vomit that time.

On day 2 | gave him artesunate 4mg/kg
with mefloquine 10mg/kg and | observed
him carefully, but he did not vomit. The
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doses and when he vomited, the dose was
repeated. | also gave him treatment for
anaemiawith ferrous sulphate, folic acid and
mebendazole to deworm him. When the
mother found her sonwasfine, shewasvery

happy.

Treatment of falciparum malariain very
young children

Mefloguine and artesunate have been
given to very young children (starting from
3 months old; body weight 4-5kg)

Artesunate is quite well-tolerated. The
main problem is avery high incidence of

65



/5

r

(tou EpEpatmu uawv;i , rm;. 80 &ncike;)  rjyl&y? xEcri:wi tnwpewaq;tm; (4/ 2/ 2/ 2/
wcliuav;i , rm; ruzvuiaq;tm aonu 21212 rv*&rl uv) EeEi ppayii; cEpéu quwu
OiEict;r&uyl Epurxuyl yevnwuaujjci;  wuaufEiyon’

ruzvui;aqg;ay;&mwi vr;necurim;

1/ tzmuapon?

2 vav;tm; reigiciwi xXm I wnirvnontx apni:uny/ rci. tutnon t
a&juaumi;&i;yyy?

3 ruzvuiaqg;wjymu treacl a& 5 ppwi azmy/ Xiaemu aqg;x;yeEl wuauf;rn
yrm%u , y? (Oyrm- 5 uvtav;ce&yiu 15 rv*&rl uvee;] 1E5 pp) [ ag;ne; Z, m;
tnunée |

4 vav;tm aq;x;yeEi wuaulyl uav;tm; ciyakmi I/ Emacii; €wi;yw  rwuygi?
5 o:um&n (0)) reiEi&n wecuyy wuaulyp?

6/ wpemé&cel apmi:uy:unéy?

tvel, ao;aoriw uav;i, rm&n T ojen,rezi aq;wuaujaey? ("wy- SMRU)
The right way of giving medicine to very young children (Photo: SVIRU)
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vomiting during the first hour after Some children do not tol erate mefloquine.
mefloquine intake in young children (upto  So do not repeat more than two times.
80% under 2 years). Continue artesunate for atotal of 7 daysin

such cases (4,2,2,2,2,2,2 mg/kg)

Recommendationsfor giving mefloquine

1. Reduce the fever.

2. Put the child inthe mother’sarmsand wait until thechildiscam. Explainto the
mother the importance of her help.

3. Crush 1 tablet of mefloquine in 5cc of water and take the exact dose in a
syringe. (for example: for 5 kgs 15mg/kg= 1.5cc).[consult doses table]

4. Givethe medicineto the child with a syringe. Do not struggle with the child or
pinch the nose.

5. Giveadrink like sugar water or breast milk.

6. Observe for one hour.

| 1 =
tvel , ao,aon uav;i , rmtm; T oaq;rwuaul&yy( "“wy- SVIRU)
Wrong way of giving medicine to very young children (Photo: SMIRU)

Key points:

1. Explain the importance of completing the full course of treatment.

2. Observe your patients carefully for one hour after giving the treatment.

3. If apatient vomits within half an hour, repeat the full dose; if between 30
minutes and one hour, repeat half of the dose.
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The | nportance of Gonpl eting 7/
Atinal arial Treat nent it

Mya Ohn, Medic, SMRU

Completing treatment is very important for malaria.

Malaria causes a large number of
mortalities in the world. More than one
million people diefrom malariaevery year,
many of them children and pregnant women.
This deadly disease is transmitted by the
Anopheles mosquito. If there were no
mosquitoes, therewould be no malaria. But
eliminating malaria from the world is
impossible. So what can we do to prevent
death from malaria? Asthereis a popular
saying, 'prevention is better than cure', we
haveto try to prevent ourselves from being
infected with malaria. It isimportant to seek
medical advice after being infected with
malaria

Some people do not pay much attention

o7
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when they have fever or symptoms of
malaria. Astheantimalaria drugsareeasily
available in the market, they just buy the
medicine and treat themselves by taking 2
tablets of quinine and 2 tablets of
paracetamol 2 timesaday for 3days. After
that the fever or the symptoms might be
gone. When they feel better, they think they
are cured of malaria. Actually, they are not!
The parasites can survive in the blood
without showing any symptoms. The fever
is very likely to come back in a few days
later. If the treatment is not taken
properly, this can also lead to drug
resistance that isvery dangerousfor the
population.

Alwaysremember

If you areill, never take antimalarial drugsby yourself. Go to the nearest malaria
clinic or any health care centre. There, they will do amalariasmear for you to check
whether you have malaria or not. If the malaria parasites are found in your blood,
then you will be given anti-malarial drugs by the medic or nurse who ison duty. You
must completethemalariatreatment and thisisvery important. Listen carefully
to what the medic or nurse on duty explains. Ask questions if you don’t understand
and follow hisor her instructions precisely.
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If you have fever and feel sick, go to the malaria clinic or any health care
centre and test your blood for malaria. Thereyou will have a correct diagnosis
for malaria. If you aremalariapositivethen the medic on duty will giveyou the
right treatment.
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Thechoiceof treatment to be given and for how many days depends on a number
of factors such as, the condition of the patients, whether they are pregnant (if adult
female) and if they have had meflogquinein thelast 2 months.

Non-pregnant patientswith uncomplicated fal ciparum malaria (PFT <4% red blood
cellsand no sign of severe malaria) can be treated with artesunate 4mg/kg/day for 3
days and mefloquine. At SMRU these daysare marked as0, 1 and 2. On Day O give
artesunate alone. On Day 1 and Day 2, the same dose of artesunate can be given
together with mefloquine 25mg/kg. Ideally, split the mefloquineinto 2 doses (15mg/
kg on day one and 10 mg/kg on day two). Thiswill cause lessvomiting. If possible,
all drug administrations should be supervised by the medicsto make surethe patients
do not vomit in the first hour following drug intake.

If the patient is uncomplicated and hyperparasitaemic (PFT=4% RBCs), the
recommended treatment is artesunate 4mg/kg on day 0 and 2mg/kg on day 1 to day
6 plus mefloguine 25mg/kg split into 2 as before and not given at the beginning when
the patient isvery unwell but afterwardson Day 5and 6. A combination of artesunate
and mefloquine works fast to make patients feel better and stops the transmission of
falciparum malaria.
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Daw Shwe M ’'s Lessons

Mya Ohn, Medic, SMRU

A woman with her two children and
husband arrived at the malaria mobile
clinic from Burmaat about 10 am. Her
namewas Daw Shwe Mi and she was 36
yearsold. Shewasnot pregnant and she
never had malaria before. The two
children aged 3 and 6 looked healthy.
Daw ShweMi had fever, chills, tiredness,
headaches, and body aches. She could
eat and drink alittle, and her condition
wasnot too serious. Thestaff at theclinic

did amalaria smear and the result was positive, showing PFT 10% of RBC with pigment.
Shewas diagnosed as having uncomplicated hyperparasitaemia.

Before giving Daw Shwe Mi the
treatment, the medic explained her
condition clearly. He told her that she
had to stay intheclinicfor 7 daysand he
explained that it was important. Her
parasite count was very high and she
could develop severe malaria. The
medicsneeded to check her haematocrit,
blood sugar and do malariasmear every
6 hours to check that the parasite count
was coming down. Supervised treatment

issafest mtheﬁecaseﬁ If sherefused to stay intheclinic, help could not reach her intimein
the case of an emergency because her house wasfar from the clinic. After thisexplanation,
the patient agreed to stay. Besidesthe treaIment shewas also prow ided W|th food

Onthefirst day of treatment themedic
gave her artesunate 4mg/kg followed by
artesunate 2mg/kg + mefloquine 15mg/
kg on the next day and she felt better.
Her fever had decreased and she could
eat and drink very well.

One day later, when the medic came
to give her medicication, the whole
family had disappeared. Nobody knew
where they had gone.
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Six dayslaterDaw Shwe Mi came to the clinic again, but thistime shewasin acoma.

The nurse managed to get ataxi and sent her to the nearest hospital. When they did a
malariasmear at the hospital, the result wasfound to be PF positive again. Thisshowshow
important it isto complete the treatment.

oion aq;uorury;g;cyu
uyyry;on jyevnvwvmnrnjzpon?
rm;pmaomvrmon ag;uoru reue
pnrlyivycyiu uyyiy;rmon ag;riy;
vmayvrrn? aqg;y;r (ag;uccr) wpc
jzpay:vmonEi rnon aénfonurq
aymuul; atmiuoée tvec,0v
on’

If you do not finish the treatment,
then the parasites will come back
again. Also, if many people do not
take their treatments properly, the
parasiteswill becomeresistant to the
drugs. Oncethereisdrug resistance,
itisvery difficult to cureany patients.

It isvery important to follow theinstructions given by the clinician and complete the
treatment. I f you have a serious misunderstanding about how malaria istransmitted or
what is the right treatment or anything else about malaria, you can always ask the
medics or any medical staff. So do not be shy!
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Glossary

Adult Respiratory Distress

Syndrome (ARDS): A lung condition dueto pulmonary oedema, which usually
develops afew days after theinitiating trauma. Also called
shock lung.

Aggregate: Combine

Aggressively: Boldly, confidently.

Amenorrhoea: Absence of menstrual period.

Cell-mediated immunity: Immunity mediated by T lymphocytes either through release of
certain enzymes or through action of direct cytotoxicity.

Compile: Put together

Cytotoxicity: The ability of an agent to destroy certain cells.

Dominant species: I mportant/outstanding variety or category.

Diligent: Attentive; persistent.

Ecological: Therelations between organisms and their environment.

Efficacy: The ability to produce a desired effect: in the case of
antimalarials it means the ability of the drug to produce a
completecure.

Embryo: An organismin the earliest stage of development: in humans,
from the time of conception to the end of the second monthin
the uterus.

Embryotoxicity: An environmental or chemical agent that causes abnormal
development of the embryo.

Empower: To give power or authority; authorize; to enable or permit.

Enabling: Empowering aperson or corporation to dowhat heor it

would otherwise beincapable of doing.
External intervening

agencies: Organizations not belonging to the government or locality; e.g.
international NGOs, national NGOs.

Feasible: Capable of being done.

Focal: Pertaining to afocus.

Evidence: Proof; an indication or sign.

Febrile paroxysm: A sudden recurrence of intensification of fever.

Foetal anaemia: Anaemiaof the foetusinside the uterus.

Gametocytes: A sexual form of the parasite that does not cause disease.

G6PD deficiency: Glucose -6-phosphate dehydrogenase (G6PD) deficiency isthe

most commoninborn error of  metabolism. Thedeficiency
may cause severe haemolytic crisesin affected individuals.
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Haematocrit:

Hyperparasitaemia:

Hypnozoites:

Hypoglycaemia:

Impaired:
Interactions:
Perception:

Pilot implementation:

Merozoites:

Parasite clearance:

Parasitization:
Post-partum:
Primigravida:
Profound:
Promptly:
Rigor:
Relapse:

Rationale:
Reciprocal:
Schizont:

Sporozoite:
Stakeholders:

Trophozoite:

Teratogenicity :

A tube with graduated markings used to determine the volume
of packed red cellsin blood specimen by centrifugation.

More than 4% of the red blood cellsin aperson's circulation
contains parasites.

The liver stage of the parasite.

An abnormally diminished concentration of glucosein blood.
Weakened or damaged.

Reciprocal action or influence.

Understanding.

An experiment or trial undertaken prior to full-scale operation
or use.

The stage of the life cycle of malarial parasite where the para
sitere-entersthe blood circulation from theliver.
Thisisthetimeit takesfrom the start of antimalarial treatment
for a positive malaria smear to becomnegative, i.e. until the
parasites can no longer be detected in the person's circulation
by malaria smear.

Infection or infestation with a parasite.

After childbirth or delivery.

A woman pregant for thefirst time.

Intense; extreme.

Action taken without any delay.

A chill; rigidity.

Thereturn of adisease or condition after its apparent
cessation. In case of fever - arelapse occurring before the
temperature has reached anormal level.

A statement of reason.

Givenin return; mutual.

Mature asexual form of the malarial parasitein the red blood
cell.

Theinfectious stage in the life cycle of the malarial parasite.
Persons benefiting from or influenced by a programme,
shareholders.

The stage where the parasite entersthered blood cell and feeds
on the contents of the cell.

An environmental or chemical agent that causes abnormal
development of thefoetus
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