CHAPTER 1
INTRODUCTION

1.1 Problem statement and Rationale

Nl aria continues to he a major gl%bal heaIth moblem The
World Hea Or anization estimated "{ million Reonle
(over A% of the world's™ population), Irvrn |n more _tha
?untrres are ex os(ed to the risk of malaria an thaﬁ some 270 m|II|on
these are In e te Wrth alaria arzitsrtes While the number gses

rePor ted to WD were m| on nnually for the past years, te est
§|mate IS thﬂ Rerhaps |on clinical caﬁse& %ur every year
which 90 millio al deaths are estimated

are In tropica Atrrca Glob
at approximately 1 million a 9ear WHO 1

|t 'f the complexrty of maIarra that has enabled it to resrs}
50 SU c essfull an varied attte pt% 0 er icate or contro
It Wit thrs |n mrn a reco?nrzrn the world wide %ra |cation
of malaria disease IS _not an at funab oa |n the foreseeaple future
The \/\H%Ex erh Committee on malarja h romoted, an epidemio] og?
a P(roa sr%n 0 %ontro etermrneq the loCa
:el86em|olog|c situation rather than by general control alioms (WHO

Most malarious flreas now. have a C mPIex mixture of both new
and Persrstrn% erﬁrdemroogc problgms those areas curren&
malaria control measures often pro uce on Ertral and short-liv
relief, ontdnued application of these measure has contrrbute to the
extenston an |nten |cat|on of vector resistance to,. or avol ange of,
|nsec Icides ar site resistance to antimalarial _drugs.
Pas odium falc parum facr arum) .causes .the. most f]errous form “of

|se se an IS common In t e tropics. Infection with this parasite
can atal In the bsence of gro t recognition of the discase an]d
Ifs complrcatron an at|v priate " patient mana ement
situation hs complicated htt e |ncrea mglnoe currenc falcipary

parasite that are resistaht to chlor and ot er ntimalaria
drugs.

Over the Ilast dec reports on hl%rocw F rsrstant

Pfalcrgarum have accumu ate rom parts o he most

focl are ||n the We tern PaC\fc re%ton and South ast Asian

9). crﬁ]arum develop  resi é orogurne

adoxrne yrrme aming com bination (Fansr xtent

to some

uinine, A highlevel of resistance to mefloquine 5 S ee

9e1pore ﬁror% some areas  on rh Thal anq a%abodran order an
Thailand - Myanmar border ( Krongthong Thimasan, 199

Vietnam is situated in a highly malaria demrc r of the
world. The mrtflarra era |cat?0n prograﬁt %as starte(! 1958 in" the north



2

and was extended to the south durmﬂ dhe ear ]]975 In 1991 the malaria

era catron rogramm% Was  converte malaria control rog ramme

because ? nrﬁal me ﬁms such S ma aria |t(e

resrstant to antimalaria the mam ma arial vecto s a? ed

resrstant to insecticide, mrgratron ?nopu lation_and . Iack 0

ma aria eradication pr? grammg, In Vietnam, about 3> millions people are
f t0 the risk “of “malaria. Amo ngthem bout 15 millions eo e

|vm%v In yrfer malaria _endemic areas. There were 225,928

m ected With malaria and 2,632 people die due to malaria in 19 1

One of robIems in the national malaria control gro ramme 1S
the p.falcip arum m |g V\Proporflon In the country. In 199 %ere Wwere
156,069 eo le infected with malaria and 71.31% of them were acrqarum
g]u%latgamgfar%ao were vivax malaria, 0.74% were mixed, 1,054 people die

0. hi roportion o cr ru ere was a
Added to_ high ti f p.fal th hi h
prev Ience of resistant Stramns to antima ruggs Te percenta
? o o uine resistant strams was as

llowe Fansidar _resistance ( {n m the outh and some
gaces In he north. The resrstance o acrrgarumto C Ioro uine
raS% o g1, man Jegpons of Mgy morlaily rate. Majanial moaliy 'W
%88 00 o)pulatron ArEnuaI report o ﬁe Meﬂarra controi/v progran?

The objectiv es of 1 tlfonal malaria control pro%rélmme in Vietnam
in the present Fl 95; lve years planning period are:

1) To reduce mortalr}y due to malaria.
To requce maIarra outbreak.
o redyce malaria. moroidity.
T0 produce artemisinin an grtesunat .
5) To extend bed nets treated by permethrine.

The strateg fo achieve obljectrve 1 is choosing an eﬁfectrve

3nt|malar|al dru grmen Lo freat resistant falciparum malaria at
S|str|ct hosprta at IS the justification for and objective of this
tudy

1.2 Background of Artemisinin, Quinine and Doxycycline
1.2.1 Artemisinin (Art)

An entirely new group of antrmalarral comﬁ]eundfs has been
studied bg/ Chinese s]cre tists. anﬁ] r the na haosu
ﬂrtemrsr anua L. een used n Chin or the Bast 200 ears.
B Sl e e G < Sl
?rrstym 1372 In China. Tﬂangerrvatrves o? artemisinin are artesunate
and artemether.
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Artemrsrnrn was also |soIated in 1987 in Vietnam from artemisia
anua L, a wild shrub pecres natural IZ gdw in hilly and mountarnous
areas. It ha gen use to treat |st alcr arum’malaria. As mono-
greatment schedule wr ays the cure rate has
een reported to be 85 Y% Ngu en D S

1.2.2 Quinine (Qui)

For more than th[]ee centurhe cinchona and its alkaloids,
spfm‘all r%urlnrne were. the ong ective drugs avallable for the
relie arra urnrne ds IS0 used fo treat resistant aC\ arurﬂ
ma arra r)r ngtn An adult dosage of mono treatment sch e t
125 gm/l the cure rate

. % as 8% (Bul l? on er
treatm nt s%he ule IS, aso one of the reasons for |ts a| re,
effect  suc ? visual  disturbance, hearing disturbance and
cardiovascular effects are also reported.

In Brazrl the cure rate of Quinine in, mono-treatment was 7/%

Boulos, 1992) cure rate o? quinine rtlor chrldren treatment was 0%
Sabchareon, '1992).

1.2.3  Doxycycline (Do)

an antibiotic also used to treat p.falci Farum

Dox n%{)clrne IS
malaria |n8 |nat|on th another anti aI%rla drugs com natjon
regrmeno oxycycline wit artesunate te erivative of artemisinin,
th8 cure rate was 8% (Looareesuwan, 1993).

1.2.4  The Combination Treatment Regrmens

12 In this study artemisinin was ?omblned with doxycyclrne (art +
dox) to reduce recrutescence rate of falciparum parasite’of to Increase
cure rate of artemisinin in treatment.

SR 12 AR S

§urn,ne IS used \A/ h the d(?se of 30 mg 5g_ in compinatjon

with dox cycline g to reduce the day” OC tréatment duration
from 10 days to 5 days.

uinine sulfate (oral): for. 5
Boxycychne a(ora 3)% 58 Stor 5 days
|t necessary to choose tta regimen  which more
costs- effectrveness to treat uncomplicate faIcharum malarra
1.3. Literature Review

1.3.1 Drug Resistance of p. falciparum
Resistance of p.falciparum to pyrimethamine and biguanide,
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r? uanil was reco%nrzed as early as 1?50 in man

F Irst report on resistance of R crgarum t

4am|no yinolin s rolgurne and amodiaquine) was. i

from Colo bra an Brazi urther reports on drér reslstance came from

h lland, aysrfa Cambodia, Phil mes nesra Vietnam, Burma
other areas of 'Southeast Asra ce Chwatt

. The problem of resjstance ofr%falcr arum strarns to 4am|no
9urno|rnes has now Dbeen Furtrer co plc % h é)pearanc
esrst nce to compination o su fadoxine wit ,ﬁy” ethamin éFansr ar
ﬁn ar was the first line aternatrve nti aarga drug ombrnatrn
w ich was |ntroduce |n the late 1960s with a S t|s actory cure rafe 0
roxrmatey %o Currently %e cure rate q ansrdﬁ has dec Ined
||can In_ many part of Soutneast Asfa. In Thailand, 1t has
ecrease rm o in “earlier 1970" 1o less thérn 1% In earljer 1980
Harrnas ta 1992 BouI s. (1992) combined sulfadoxine and }olynmet amine
ansr ar eaf acrparu malaria resistant to c oroquine In
razr sowe that the ¢ rte rate of t |s dru? was
Reports trom ndonesra and from other parts of -C |na East Afrrca
on resrstance of pJalciparum to Fansidar suggeste that this compoun
was loosing its effectiveness.

ReBorts on the resrstance of Pfalcrparum to_mefloguine alsp
starteq, acgI mulating froo 1 |feren parts of the world such
as Thailand and Tanzania (Bruce C watt,

In Vietnam rsrstance of rofalcrparum to chIoroqurne Was
re rted In 1969 In e south Phan.V (%9? an\? resrstar]t
? acr arum in rease up t 613/0 in- 1973, "p.falcip arum as not only
esistant to chloroquine but also resrsat to quining with the
resistant rate being 368/0 PhanVT 1973

A report on resrst nc faIcharum to antimalarial drug
found that th resrstanceo acr\ﬁ rum to amodraﬂurne was 22.55%
Narbsrd%g\ﬁ/)as 11.6%, to me IooFurne as 15% and to quinine was 30.1% (Sy

pro uan|I and chlopr.
areds, of the worg
S

1.3.2 Treatment of Resistant Falciparum Malaria
studies on efficac effectiveness of artemisinin and

its derrv’vh% ?artesunate a%emeth %ave been carrred out.
The first clinical studles c?nducted in China in 1972 spawed
excellent. activit agarn n alciparum  and vivax . malaria
riemisinin- w sen t (frcrt snorter parasite cearance trme than

symptomatic re?gonse LI,

C ctile agal lnelorog tion “and prodLPced raprad

ective against ¢ uine” r srstant in
recovery in 141 cases of cerebral malaria.

992) used artermisinin suppositor wrth3 atients with
i thred days, el

total dose o 800 |veOI1 Qver ays, a dose or 600 ny at hour
Q 4, 8n the first Q%/ ? twice a on the second and the
third day. Araprd co tro syrrnBtoms was 0 erved in 384 cases, The
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an fever _clearance_time vas 14.9 - 389 hours. The mean parasite
clearance time vas 352 52§|de0ler?ec'tA 28 days folloy up shoved the

recrudescence rate vas I58fV Vit artemrsrnrn suggosrtooy
vere ra sient and self-limjtin ng, vith 59% of tenesmus (21/3 31%
abdomrna pain ?%/355) and 08A) drarrhea (3 3555]

Artefsunate tablet vas used |n a stydy by Li 19922/ There vere
36 18 P o SO AL A
Glven at a { tvice aarl ”% the. %rrst 0se 38 K
mean . fever jetafrance time andh gan parasite clearance sove no

significant difference hetveen t roups. The recrudescence rates
f inpatients u]srng three days an (SP s therapy vere 51.2% and
44/0 espectively, “shoving a Signi |cant erence.

As many as 23 trials vith a total of 1891 patients vere carried
out .in ‘Asraq ountrreF1 to com%are the effect of artemisinin. vith other
antrma arial drugs: The mean shortening of fever cearance trme vas 1%

hours) compared Vvitn Intravenous quinine an 8arasrte cearance
tme (19.8" hours) vas 3%  Artesunate aB peared. t0 have more rapid
tcgrsoen ttrraaqsthe other derivatives. No serioUs toxicity vas observed In

Looaregsuvan &1990{/ revi ved clipical stgdt)es on artemisini
derivative In Thal)a e ? patients had been freated  vit
rtesunate or artemet er in cl |n|ca trials since 1988 which confirme
tf earlier Chinese vork. Artemisinin _ derivatives v?re all vel
toerated and had Insignificant side effects. Fever cearance time
6351 234 hours{ an oarasrte cIearance time (399 + 10.1 hours}
ere shorter than those patients treated vit ﬂther antimalaria
g g oweve}r ecrude cgnce rate% vere as nig P - 100%
epénding on the dose and duration of treatment.

Artesunate or artemether used alone in a to]tal dose of 600 ng
grven five days pro uced cure rates of over 9% The cure rate] pen

sev rtly disease even vhen the same close a}n the sam?
uratron treatment vere wused. Results of clinical trials o
artesunate or artemether alone or In. combinatl |on vrth other
antimalarial drugs i Thailand vere summarized In Ta

fnotner study vrth efloqét - tetracycline and quinipe -

tetracyc or, acute (o |cate aIcrparum aIarTJa Vas carie out
pafre ts |n hailan oo reesuvan

at a tota ose of 1,250 my

Bours ater?1 ther vrth

gl\%urné4

~n V|et{ram some. studies vere carrred he e[frcac and
Ffectrveness 0 artemrsrnrn Authors alsq found t at the effectiv nesi

artemisinin used alone or In_combination vith another antimalaria
drug depended on dose and duration used In treatment.

8 urne lven
|mme |ate¥ srx
etrac c n 25 rr? eV r)/ hours
nH ever our her Vith tetr c crne
A)cure rate. The cur rate o Ining - tetracycline vas

tta J



Table 1.1 Results of Some Clinical Trials of
Artemisinine Derivatives in Thailand.

Total Nu
Referent &drug ?osg DU(CFtiS) n%be
my ay pat|ent
1. Bunna% and other, 1991,
* Artesunate oraT 1200 9 0
* Artesunate (ora €40) b 10
* Artesunate (ora 850 . F il
*Artesuniate ora 00 single dose 5
plus chloroquine lgm to  gm
* Artesunate (ora 200 sm%le dose 5
plus Fansidar (oral) 3 tablets single d
2.Bunnag and other, 1991,
* Artestinate ora} 600 ; 453
* Artesunate (ora 600 4

3.hooareesuwan and other, 1992.

: Artesunate 1ora ) 40

\_)&/Q_

600
Artesunate (or 600 3
IEO\/\l/Je(f1 %y efloquine 25 mglkg divided ?nto 2 doses

.Looareesuvan and other, 1993.
Artesunate (ora 300 %g 50
Oriesunate A o0 maiday for7 day. S >
*%rtemethryoraﬁ) R 58

5Karbvan and other, 1992.
* Artemether (ora] 788
* Artemether (oral )

6.Bunnag and other, 1992
g oo T A
i 19 : 5§
0 S
S).

S

(Sp &y |
O
I~

* Artem twer L,m)
severe mala |a

7 .Looareesuwan anft other (in pr$§8

* Artemether (ora

I hg
* Artemetne h3

0 /
followed [)y %reaf oquine 25 mg/kg divided Into two doses
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Hien,T.T 1?92? used, four comparatrv #?lres |nvoIv|n%

acufe falciparum mala natrents treated wit erent regime %o?
ora artemisinin.  Four other . studies had been carried ?
polsrtor fcirm of artemisinin |nvoIvrn 104 uncomprca%ed and
EI ated falciparum malaria patients. A fr%;nmens were e ctive
an ate with parasite ¢ ar nce trme rangrné) ro ours.
These séudles confirme | recru efnce rate rfrevrously

descrrbe h less thap |ve da reatmen though a single dose of
500 ng was enough to clear the B)/arasrte wrthrn 24 hours,

Four comparatives. studies on artesunate were also carried, t]
oral a}nd two parenteral (i.m and i.v) with 109 patients. The result
show that artesunate may be the more éffective of the artemisinin drug
The mean elraérte clear nce time ranged beéween 16-28 hour? and even
single ora| dose of 100-200 ngy résulted in a rapid clearance o
parasite within 28 days.

n another stu Dai.B. 1992) on the effectiveness o
artemrfrnlrn used arone V\(lil¥h gdult dose o? | gm}da for 3ﬁy tota[
0Se. 0 ? ays) the cure rate was 8% ?omfared with “85.3% of
quinine sulfate WI the total dose of 125 gm/5 days

According to ‘19936 Wlih an artemisinin dose of 10

m [kg/day for frve days with 102 falciparum malaria patients,  the

erag arasrte cearance trme Was 151 0.65 days and "average fever

clearance time was, 1 fa he recrudgscence wlas 14.7%, In

another study on effectrveness 0 artemrsrnrn with 10 mgkg for three
ays, the cure rate was 91.4%.

reatment r imen of quinipe sylfate 30 ma/kg for seven da
with 67 faAictrparum ma rPa tfre t& H H ﬁe cure %eg 31.1% com é
with 94.45 quinine s os& %% or seven |n
combrnatron Wrth tetracyclrne 20 mg/kg for seve ays (Sy, 1 3

1.3.3 Costs in Malaria Control Programme

Some economic. analyses of internal costs and external costs
were conducted In. Thailand (Kaewsontbi, 1989). Wren clinjcal cost were
assrr;ned to positive cases see mg6 treﬁtment at the clinics, costs per
osltive case were 343 Baht to. 556 Bant betweep diff ren% zongi

TR A T SR
0 458, Qaht an average indirect costs were %68 to ﬁ9\% %aht In

drfferent 20Nes.

No crist analysis has been made of artemrsrnrn reatment and
nerefore n% |teratufe ex|15ts OR the su r4ec matter. The |mfo |cathon
this is that a study such as this present one IS neede LT this

gap.



1.4 Research Questions
1.4.1 Primary Research Question

at is the effec{ ¥eness of Art + Dox and Qui + Dox regimen
n the treatment of falciparum malaria?

1.4.2  Secondary Research Questions

(1) What is ?rowder COSts and costs incurred by patient through
treatment by each regimen?

(2) Which of th? two treatments Art + Dox or Qui + Dox is the
more cost-effective?

1.5 Research Objective
1.5.1 General Objective

To ana ze costs and effectivenes tArt + Dox in omparlson
\g (% Dox drug re |[nens to | e tify the more cost fe(itwe
glmen to treat falciparum ma ar| at district hospitals in

1.5.2 Specific Objectives

(1) To |dent|[) measure nd value the tt)rovider costs and costs
incurred Oy patient o two treatment regimens.

(2) To jdentify and measure the effectiveness of two the treatment
regimens.

(3) Ti growde method of analysis as a basic to select the more cost-
effective treatment regimen,

1.6 Scope of Study

The study 0 efﬂcac of two reglmens At + Dox and Qui + Dox

Was performed n a I(f ifal in"the south of V|etnam over one
%ea}t rom Apr, 1994, T |str|d[)has ahi erc nta e P acdp E rﬂ
para3|te ro ort|on and drug re3|s p ciparum as hig

as 60% to 80% n rspectiveiy.

Falcipa malarial in at|

. 9 étm remained in the district
g J)ltal for sto measure

ﬁ ?ectwe esg of remgtens economic
ere not me sured myse cost-e ectdve 0 remmgns
erefore the study was exten ed "to id ntlfy and measure the cost data
or costefectlveness analysis of these” treatment regimens. Cqsts
Incyrred ay p{ow er ard costs mcutre yeatlent comin %nd statym%
spit treatment are Included,” Caqsts Incurre ﬁat

t)efore ?hey come to hospital 1s not included since 1t may be dssum t



the costs are the same for both groups.

_ The oycome from the stud¥ IS to select the more cost-effective
regimen for falciparum malaria treatment at district hospital level.
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