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INTRODUCTION

1.1 Background

D e s p it e  c o n s id e r a b le  e f f o r t s ,  m a la r ia  i s  s t i l l  th e  most 
p r e v a le n t  and th e  m ost d e v a s t a t in g  p a r a s i t i c  d i s e a s e  in  th e  
t r o p ic s .  I t  i s  a  p u b l ic  h e a lt h  problem  to d a y  in  more th an  90 
c o u n t r i e s ,  in h a b ite d  by a  t o t a l  o f some 2 ,4 0 0  m i l l i o n  p e o p le .  
W orldwide p r e v a le n c e  i s  e s t im a te d  to  be o f th e  o r d e r  o f 3 0 0-500  
m il l io n  c l i n i c a l  c a s e s  and th e  m o r t a l i t y  to  be in  th e  ra n g e  o f
1 .5  to  2 .7  m i l l io n  d e a th s  ea ch  y e a r . I t  th r e a te n s  ab ou t 40% of 
th e  w o r ld 's  p o p u la t io n , u n derm in in g  th e  h e a lth  and w e lfa r e  o f  
f a m i l i e s ,  e n d a n g e r in g  th e  s u r v iv a l  o f  c h i ld r e n ,  d e b i l i t a t i n g  th e  
a c t i v e  p o p u la t io n  and s t r a i n i n g  b o th  c o u n t r ie s '  and p e o p l e ' s  
s c a r c e  r e s o u r c e s  by e x c e s s iv e  p u b l ic  h e a lt h  c o s t s ,  low  
p r o d u c t iv i t y  and im p a ired  grow th (W orld H ea lth  O r g a n iz a t io n  
[WHO], 1 9 9 3 ).

S in c e  m a la r ia  v a r i e s  th rou gh ou t th e  w o r ld , th e r e  i s  no 
s i n g l e  form u la  fo r  i t s  c o n t r o l  in  a l l  c o u n t r ie s  o r  s i t u a t i o n s .  
The key  i s  com p eten t l o c a l  a c t i o n .  The u l t im a t e  g o a l  o f  m a la r ia  
c o n t r o l  i s  t o  p r e v e n t m o r t a l i t y  and red u ce  m o r b id ity  and s o c i a l  
and econ om ic l o s s ,  throu gh  th e  p r o g r e s s iv e  im provem ent and 
s t r e n g t h e n in g  o f l o c a l  and n a t io n a l  c a p a b i l i t i e s .

Evans (1 9 9 2 ) , c i t i n g  th e  World Bank R eport (1 9 9 1 ) s t a t e d  
th a t  many d e v e lo p in g  c o u n t r ie s  had e x p e r ie n c e d  a p e r io d  o f  
econ om ic s t a g n a t io n  s i n c e  th e  e a r ly  19 8 0 s and t h i s ,  com bined  
w ith  a d ra m a tic  r e d u c t io n  in  p r iv a t e  s e c t o r  le n d in g  to  
d e v e lo p in g  c o u n t r i e s ,  r e s t r i c t e d  th e  a b i l i t y  o f g overn m en ts to  
r a i s e  r e v e n u e . Y ie ld in g  to  th e  p r e s s u r e  by i n t e r n a t io n a l  le n d in g  
a g e n c ie s  to  make s t r u c t u r a l  a d ju s tm e n ts  to  t h e i r  ec o n o m ie s , 
th e r e  had b een  a r e d u c t io n  in  th e  s i z e  o f th e  governm ent s e c t o r  
w ith  c o r r e sp o n d in g  i n c e n t i v e s  to  s t im u la t e  an e f f i c i e n t  p r iv a t e  
s e c t o r .  A c c o r d in g ly , governm ent e x p e n d itu r e  f e l l  in  many 
c o u n t r i e s .  At th e  same tim e th e  demand fo r  h e a lt h  c a r e  c o n t in u e d  
to  r i s e ,  p a r t ly  a s  a r e s u l t  o f p o p u la t io n  gro w th , bu t a l s o
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b e ca u se  o f th e  e p id e m io lo g ic a l  t r a n s i t i o n .  W hile n on -  
com m unicable d i s e a s e s ,  w hich a r e  o f t e n  t e c h n o lo g y - in t e n s iv e  and 
e x p e n s iv e  to  t r e a t  a r e  r e p la c in g  com m unicable d i s e a s e s  a s  th e  
m ajor c a u s e s  o f m o r t a l i t y  and m o r b id ity  among th e  more a f f lu e n t  
g ro u p s in  th e  d e v e lo p in g  c o u n t r ie s ,  th e  l a t t e r  d i s e a s e s  have n ot  
been  c o n t r o l l e d  and rem ain dom inant c a u s e s  o f i l l  h e a l t h  among 
th e  l e s s  a f f l u e n t .  G overnm ents h a v e , t h e r e f o r e  had to  fa c e  
in c r e a s in g  p r e s s u r e  on  t h e ir  h e a lth  b u d g e ts  and grow in g  dilem m as  
about th e  ty p e s  and q u a n t ity  o f c a r e  to  p r o v id e .

R e s is t a n c e  o f P l a s m o d i u m  f a l c i p a r u m  to  d ru g s h a s p ro b a b ly  
h a s becom e th e  most im p ortan t th r e a t  to  e f f e c t i v e  c o n t r o l  o f th e  
d i s e a s e .  A sym ptom atic c a s e s  app ear to  p la y  a m ajor r o l e  in  th e  
p e r s i s t e n c e  o f m a la r ia  in  endem ic f o c i  and a r e  d i f f i c u l t  to  
e r a d ic a t e .  A lth ou gh  G ie m sa -s ta in e d  t h ic k  b lo o d  f i lm  e x a m in a tio n  
i s  s t i l l  th e  b e s t  te c h n iq u e  fo r  m a la r ia  d ia g n o s i s  now a v a i l a b l e  
i t  i s  tim e-co n su m in g  and la b o r  i n t e n s i v e ,  e s p e c i a l l y  when th e  
p a r a s i t e s  a r e  in fr e q u e n t  in  th e  b lo o d  o r  a r e  a b se n t a t  th e  tim e  
o f t e s t i n g  (T a n p r a d is t  and o th e r , 1 9 9 5 ). W a itin g  tim e fo r  p rop er  
d ia g n o s i s  and tre a tm e n t in  rem ote a r e a s  i s  c o s t l y  f o r  p a t i e n t s  
and t h e ir  f a m i l i e s ,  and most o f them a r e  p o o r . A lth ou gh  r a p id  
o n - s i t e  d ia g n o s i s  a l lo w s  im m ediate r a d ic a l  tr e a tm e n t, r e d u c in g  
p r esu m p tiv e  drug w a sta g e  a s  w e ll  a s  r e d u c in g  w a it in g  t im e , 
m o r b id ity  and m o r t a l i t y ,  i t  i s  n e c e s s a r y  to  make th e  r a d ic a l  
d ru g s a v a i l a b l e  a t  th e  same s i t e .  T h is  means p u t t in g  th e s e  d ru g s  
in t o  a g r e a t e r  number of h an d s, some w ith  m eager t r a in in g .  I t  
a l s o  c a l l s  f o r  e x t e n s io n  o f drug d i s t r i b u t i o n  n e tw o rk s , more 
e x t e n s iv e  q u a l i t y  a s s u r a n c e  s y s te m s , c a r e f u l  m o n ito r in g  o f drug  
u sa g e  and o f ou tcom es (In d a ra tn a  and K id son , 1 9 9 5 ).

M a la ria  h as been  i d e n t i f i e d  a s  th e  m ost im p ortan t p u b l ic  
h e a lt h  problem  in  Myanmar. In  th e  f i r s t  P e o p le ' s  H ea lth  P la n  
(PHP) c o v e r in g  th e  p e r io d  from 1978 to  1982 m a la r ia  was th e  
f i r s t  p r i o r i t y  d i s e a s e  o u t o f 51 d i s e a s e s .  For th e  se co n d  PHP 
from 1982 to  1986 i t  s to o d  a s  th e  seco n d  p r i o r i t y  d i s e a s e  n e x t  
to  d ia r r h o e a l  d i s e a s e s .  I t  i s  s t i l l  in  a p r i o r i t y  l i s t  in  th e  
t h ir d  PHP f o r  1986 to  1990 and th e  f i r s t  N a tio n a l H ea lth  P la n  
(NHP) fo r  1991 to  1992 . The in c id e n c e  o f m a la r ia  rem ained  more 
o r  l e s s  s t a b l e  w ith  l i t t l e  y e a r ly  f lu c t u a t i o n s  up to  1987 . The 
number o f p o s i t i v e  c a s e s  in c r e a s e d  from 6 6 ,6 4 3  (Annual P a r a s i t e  
In c id e n c e  1 .7 4 /1 0 0 0  p o p u la t io n )  in  1987 to  9 4 ,7 3 6  (Annual 
P a r a s i t e  I n c id e n c e  2 .4 3 /1 0 0 0  p o p u la t io n )  in  1988 . The Annual
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P a r a s i t e  I n c id e n c e  in  1993 was 2 .7 /1 0 0 0  p o p u la t io n . S in c e  1985  
th e r e  h a s b een  a p r o g r e s s iv e  in c r e a s e  o f r e p o r te d  m a la r ia  d e a th s  
from 8 .2 /1 0 0 0  p o p u la t io n  to  1 2 .6 /1 0 0 0  p o p u la t io n  in  1 991 . The 
r e p o r te d  d e a th s  in  1993 w ere 9 .8 /1 0 0 0  p o p u la t io n . The fa lc ip a r u m  
m a la r ia  a cc o u n te d  f o r  more than  80k o f th e  c a s e s  and fa lc ip a r u m  
v iv a x  r a t i o  in c r e a s e d  y ea r  by y e a r . About 36k o f th e  t o t a l  
p o p u la t io n  in  th e  c o u n tr y  r e s i d e  in  a r e a s  reg a rd ed  a s  h ig h  r i s k .  
The p r e v a le n c e  o f m a la r ia  i s  h ig h  w ith  in t e n s e  and th e r e  i s  
p o o r ly  d e v e lo p e d  h e a lt h  in f r a s t r u c t u r e  in  som e a r e a s .  F i f t y  
f i v e  p e r c e n t o f  th e  p o p u la t io n  r e s i d e  in  a r e a s  o f low r i s k  where 
th e  p r e v a le n c e  i s  low , tr a n s m is s io n  i s  s p o r a d ic  and th e  h e a lth  
i n f r a s t r u c t u r e  i s  w e l l  d e v e lo p e d . The rem a in in g  9k s t a y  in  urban  
a r e a s  ( t h e  la r g e  c i t i e s  o f  Yangon and M andalay) w here m a la r ia  
t r a n s m is s io n  h a s n e v er  been  d e t e c te d  o r  e s t a b l i s h e d  (V e c to r  
Borne D is e a s e s  C o n tro l Program , 1 9 9 3 ). B lood  s l i d e  e x a m in a tio n  
and p o s i t i v e  r a t e  from th e  same r e p o r t  a r e  shown in  T a b le  1 .1

T a b le  1 .1 :  B lood  S l i d e  E xam ination  and P o s i t i v e  R ate

Year T o ta l
Examined

A c t iv e
C ase

D e te c t io n
(ACD)

P a s s iv e
Case

D e te c t io n  
( PCD )

O ther No. S l i d e  
P o s i t i v e

(* )

1991 1 ,0 3 8 ,2 4 8 4 7 3 ,9 3 6 5 4 4 ,5 2 6 1 9 ,8 8 3 1 2 6 ,9 6 7
(1 2 .2 3 )

1992 8 9 9 ,2 3 7 4 2 5 ,5 6 5 4 5 8 ,0 0 7 1 4 ,6 6 5 1 2 5 ,7 1 0
(1 3 .9 8 )

1993 7 4 6 ,1 6 6 3 5 0 ,5 6 7 3 7 8 ,7 7 5 1 6 ,8 2 4 1 1 6 ,7 2 4  
( 1 5 .6 4 )

S o u rce  V ecto r  Borne D is e a s e s  C o n tro l Program , Annual R eport
1993 .
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1.2 The Problem

B ecau se o f th e  c o n t in u o u s  i n t e n s i f i c a t i o n  and sp re a d  o f  
r e s i s t a n c e  to  a n t im a la r ia l  d ru g s among p a r a s i t e s  w hich p o s e s  a 
s e r i o u s  th r e a t  o f in c r e a s e d  s e v e r i t y  o f d i s e a s e  and d e a th , th e  
problem  i s  q u a l i t a t i v e l y  becom ing more d i f f i c u l t  t o  manage. 
Q u a n t i t a t iv e ly ,  th e  number o f f o c i  o f in t e n s e  m a la r ia  
t r a n s m is s io n  i s  in c r e a s in g  b e ca u se  o f ch a n g in g  e n v ir o n m en ta l  
c o n d i t io n s  in  a r e a s  o f in t e n s e  econom ic d evelop m en t and th e  
sp rea d  o f m a la r ia  t o  a r e a s  p r e v io u s ly  f r e e  o f d i s e a s e ,  a s  
m il l io n s  o f p e o p le  move in t o  m a la r io u s  a r e a s  to  c la im  la n d , s e e k  
tr a n s m is s io n  w e a lth  o r  e s c a p e  c i v i l  d is tu r b a n c e s  and war (WHO, 
1 9 9 3 ).

Among th e  m ajor prob lem s fa c e d  by m a la r ia  c o n t r o l  program s 
i s  la c k  o f b o th  f in a n c ia l  and t e c h n ic a l  r e s o u r c e s  fo r  
im p lem en tin g  t h e i r  m a la r ia  c o n t r o l  program s in  many c o u n t r i e s .  
In many p a r t s  o f th e  w orld  w here m a la r ia  e n d e m ic ity  i s  
c o m p a r a t iv e ly  low , e s p e c i a l l y  in  A sia  and L a tin  A m erica , m a la r ia  
c o n t r o l  program s p e r s i s t  in  prom oting  in c o m p le te  p r esu m p tiv e  
trea tm en t fo r  f e b r i l e  p a t i e n t s  and som etim es t h e i r  r e l a t i v e s ,  
and r a d ic a l  tr e a tm e n t o n ly  f o r  s l i d e —co n firm ed  c a s e s .  H owever, 
s i n c e  s l i d e  c o n f ir m a t io n  o f m a la r ia  may ta k e  many d a y s , t h i s  
p r a c t i c e  i s  n o t c o n d u c iv e  to  good p a t ie n t  c a r e  and u s u a l ly  i t  
i s  n o t ev en  e p id e m io lo g ic a l ly  sound o r  c o s t - e f f e c t i v e .  The 
p r in c i p l e  sh o u ld  be th a t  p a t i e n t s  everyw h ere who a r e  s u s p e c te d  
o f h a v in g  m a la r ia  must r e c e iv e  f u l l  trea tm en t w ith o u t d e la y .

The g lo b a l  d e f i n i t i o n  b a sed  on a ssu m p tio n  o f m a la r ia  i f  th e  
p a t ie n t  p r e s e n t s  w ith  fe v e r  th a t  h a s no o th e r  c l e a r  c a u s e ,  
e i t h e r  a lo n e  o r  w ith  accom panying symptoms la c k s  b o th  
s e n s i t i v i t y  and s p e c i f i c i t y .  The c a s e  d e f i n i t i o n  o f m a la r ia  
ca n n o t be un iform  th rou gh ou t th e  w orld . I t  w i l l  va ry  a c c o r d in g  
to  how m a la r ia  i s  p e r c e iv e d  by th e  p o p u la t io n s  in  d i f f e r e n t  
a r e a s ,  by i t s  l o c a l  p a t te r n  o f tr a n s m is s io n  and i t s  d i s e a s e  
c o n se q u e n c e s . I t  w i l l  a l s o  be in f lu e n c e d  by l o g i s t i c  f a c t o r s ,  
in c lu d in g  th e  l e v e l  o f th e  h e a lt h  s e r v i c e  a t  w hich d ia g n o s i s  i s  
made and th e  m ethods a v a i l a b l e  fo r  trea tm en t (WHO, 1 9 93) .

I t  i s  s e e n  from T ab le  1 .1  th a t  th e  s l i d e  p o s i t i v e  r a t e  in  
Myanmar i s  around 12 X to  15 k. I f  p resu m p tiv e  tr e a tm e n t i s  
g iv e n  to  a l l  th e  c a s e s  from whom th e  s l i d e s  h ave been  ta k e n , i t
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i s  ap p aren t th a t  th e  p r o p o r t io n  o f th o s e  who have b een  g iv e n  
tr e a tm e n t u n n e c e s s a r i ly  i s  c o n s id e r a b le ,  assu m in g  th e  s ta n d a rd  
and q u a l i t y  o f  m icro sco p y  i s  r e l i a b l e .  A part from th e  w a sta g e  o f  
d ru g s th e r e  can  a l s o  be o th e r  prob lem s o f drug r e s i s t a n c e ,  
m is s in g  o r  d e la y e d  trea tm en t f o r  o th e r  i l l n e s s e s  m isd ia g n o se d  a s  
m a la r ia . A lth ou gh  i t  i s  u n d e n ia b le  th a t  i t  i s  a  s a f e  approach  
when th e  in t e r r u p t io n  o f d i s e a s e  t r a n s m is s io n  i s  d e s i r a b l e ,  
o th e r  f a c t o r s  j u s t  m en tioned  sh o u ld  a l s o  be ta k en  in t o  
c o n s id e r a t io n .  In endem ic a r e a s  most c a s e s  o f  m a la r ia  a r e  
d ia g n o se d  on c l i n i c a l  grou n d s w ith o u t la b o r a to r y  c o n f ir m a t io n  o f 
p a r a s i ta e m ia . The d ia g n o s i s  i s  b a sed  ๐ท p r e s e n c e  o f f e v e r  o r  
h i s t o r y  o f f e v e r .  S in c e  f e v e r  i s  a n o n s p e c i f i c  symptom and can  
be due to  many a c u te  i l l n e s s e s ,  many p a t i e n t s  th u s  t r e a te d  may 
n o t h ave m a la r ia  (G enton and o t h e r s ,  1 9 9 4 ). C l i n i c a l  f in d in g  a r e  
i n s u f f i c i e n t l y  s p e c i f i c  to  i d e n t i f y  w hich  c a s e s  w ith  o r  h i s t o r y  
o f f e v e r  have o r  do n o t have m a la r ia . In h ig h ly  en dem ic a r e a s  
p e r s o n s  w ith  f e v e r  sh o u ld  be t r e a te d  fo r  m a la r ia  ev en  when s i g n s  
o f a n o th e r  c a u s in g  i l l n e s s  a r e  p r e s e n t  (TOO, 1 9 9 2 ).

In th e  a b se n c e  o f la b o r a to r y  su p p o r t b e t t e r  c l i n i c a l  
judgm ent b a sed  on c r i t e r i a  s tr o n g  enough to  p r e d ic t  th e  
o c c u r r e n c e  o f a t t a c k  o f m a la r ia  i s  n eed ed . M is d ia g n o s is  o f 
m a la r ia  can  r e s u l t  in  e i t h e r  g iv in g  a n t i - m a l a r i a l s  to  a p erso n  
w ith o u t m a la r ia  o r  m is s in g  a n o th e r  d i s e a s e  p r e s e n t in g  w ith  
s i m i l a r  c l i n i c a l  f e a t u r e s ;  b o th  ou tcom es a r e  n o t w ith o u t c o s t s .  
G iv in g  d ru g s u n n e c e s s a r i ly  means w a ste  o f r e s o u r c e s  o r  e x p o s in g  
th e  p a t ie n t  to  th e  s i d e  e f f e c t s  o f  th e  d ru g s w ith o u t any  
b e n e f i t s .  M iss in g  o f o th e r  s e r io u s  d i s e a s e s  a s s o c ia t e d  w ith  
f e v e r  can  r e s u l t  in  s e v e r e  m o rb id ity  o r  m o r t a l i t y .

1 .3  R at i o n a l e

The fo u r  b a s ic  t e c h n ic a l  e le m e n ts  o f th e  G lo b a l S tr a te g y  
fo r  m a la r ia  c o n t r o l  a re : to  p r o v id e  e a r ly  d ia g n o s i s  and prompt 
tr e a tm e n t;  to  p la n  and im plem ent s e l e c t i v e  and s u s t a in a b le  
p r e v e n t iv e  m easu res in c lu d in g  v e c to r  c o n t r o l ;  t o  d e t e c t  e a r ly ,  
c o n ta in  o r  p r e v e n t e p id e m ic s ;  to  s t r e n g th e n  l o c a l  c a p a c i t i e s  in  
b a s ic  and a p p lie d  r e s e a r c h  to  p erm it and to  prom ote th e  r e g u la r  
a ss e s s m e n t o f a c o u n t r y ' s  m a la r ia  s i t u a t i o n ,  in  p a r t ic u la r  th e  
e c o l o g i c a l ,  s o c i a l  and econ om ic d e te r m in a n ts  o f th e  d i s e a s e .  
Im p lem en ta tio n  o f th e  G lob al S tr a te g y  sh o u ld  a f f e c t  many c u r r e n t  
p r a c t i c e s  by ch a n g in g  th e  way in  w hich th e  m a la r ia  problem  i s
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a d d r e sse d . W ith re g a rd  to  d i s e a s e  management i t  sh o u ld  im prove 
d ia g n o s i s  and tr e a tm e n t , e s p e c i a l l y  fo r  s e v e r e  and c o m p lic a te d  
m a la r ia , by f o c u s in g  e a r ly  d ia g n o s is  and prompt tre a tm e n t on 
th o s e  a t  m ost r i s k  (WHO, 1 9 9 3 ).

E a r ly  d ia g n o s i s  and a d eq u a te  trea tm en t a r e  b a s ic  e le m e n ts  
o f any m a la r ia  c o n t r o l  program . T h is  w i l l  s h o r te n  th e  d u r a tio n  
o f d i s e a s e ,  p r e v e n t th e  d evelopm en t o f c o m p lic a t io n s  and p r ev e n t  
th e  g r e a t  m a jo r ity  o f  d e a th s  from m a la r ia . D e s p it e  th e  p rob lem s  
o f drug r e s i s t a n c e ,  fa lc ip a ru m  m a la r ia  rem a in s p o t e n t i a l l y  
c u r a b le  a f f l i c t i o n .  A c c e ss  to  e a r ly  d ia g n o s i s  and trea tm en t  
sh o u ld  be s e e n  n o t o n ly  a s  a component in  any m a la r ia  c o n tr o l  
program , but a s  a fundam ental r ig h t  o f a l l  p o p u la t io n s  a f f e c t e d  
by m a la r ia . D e te r m in a tio n  o f a p a t i e n t ' s  c l i n i c a l  s i g n s  and 
symptoms n ot o n ly  i s  an a c c e p ta b le  b a s i s  fo r  th e  management o f 
m a la r ia l  d i s e a s e ,  but can  produce e f f e c t i v e  and s ta n d a r d iz e d  
m ed ica l c a r e .

The c a p a c i t y  to  a s s e s s  p a t i e n t s  p r e s e n t in g  w ith  a c u te  
f e b r i l e  i l l n e s s e s  i s  r e q u ir e d  a t  e v e r y  l e v e l  o f th e  h e a lth  
s e r v i c e s .  A lg o r ith m s and trea tm en t g u i d e l i n e s  a r e  recommended 
and th e y  sh o u ld  be d e v e lo p e d  and t e s t e d  under l o c a l  c o n d i t io n s .  
D ia g n o s t ic  c r i t e r i a  fo r  f e b r i l e  i l l n e s s  sh o u ld  be d e v e lo p e d  in  
an in t e g r a t e d  form at to  c o v e r  th e  broad ra n g e  o f d i s e a s e s  th a t  
can  m a n ife s t  w ith  f e v e r  in  d e f in e d  a g e  g ro u p s.

In th e  a b se n c e  o f m icro sco p y , r e l i a n c e  w i l l  have to  be  
p la c e d  more on th e  c l i n i c a l  c r i t e r i a  s tr o n g  enough to  p r e d ic t  
a t t a c k s  o f m a la r ia . A lthough  d ia g n o s t ic  t e c h n iq u e s  a r e  becom ing  
b e t t e r  and more p r e c i s e ,  i t  i s  u n d e n ia b le  th a t  c l i n i c a l  judgm ent 
s t i l l  can  n o t be n e g le c t e d .  By i d e n t i f y i n g  and d e te r m in in g  b o th  
th e  s e n s i t i v i t y  and s p e c i f i c i t y  o f r e le v a n t  c l i n i c a l  f e a t u r e s  i t  
i s  e x p e c te d  th a t  m a la r ia  c o u ld  be d ia g n o se d  o r  e x c lu d e d  more 
a c c u r a te ly  w here m icro sco p y  o r  o th e r  more advanced  p r o c e d u r e s  
a r e  not a v a i l a b l e .  In  a d d it io n ,  a m eth od ology  fo r  e s t im a t in g  
c o s t s  and o u tcom es o f in tr o d u c in g  a d i a g n o s t i c  p ro ced u re  or  
p r o c e s s  sh o u ld  a l s o  ta k e  in t o  c o n s id e r a t io n  th o s e  th a t  can  
r e s u l t  from t h e ir  in h e r e n t  p r o p e r t ie s  ( i . e .  s e n s i t i v i t y  and 
s p e c i f i c i t y )  to  make th e  p ic t u r e  more c o m p le te . P resu m p tiv e  
trea tm en t may be p o t e n t i a l l y  in a p p r o p r ia te  in  a r e a s  w ith  g r e a t  
s e a s o n a l  v a r i a t io n  in  in c id e n c e  of m a la r ia .



7

I t  i s  tr u e  th a t  th e  s i g n s  and symptoms o f m a la r ia  a r e  
n o n s p e c i f i c  and to  h ave a s e t  o f c r i t e r i a  to  d ia g n o s e  i t  
a c c u r a t e ly  on c l i n i c a l  grou n d s a lo n e  seem s im p o s s ib le .  But 
a tte m p ts  sh o u ld  be made to  d e term in e  how and to  what e x t e n t  
th e  d ia g n o s i s  can  be im proved, b ased  on th e  a v a i l a b l e  c l i n i c a l  
f e a t u r e s ,  and what w i l l  be th e  p o s s ib l e  econ om ic im p l ic a t io n s  in  
term s o f c o s t s  and c o n se q u e n c e s . I f  p resu m p tiv e  tre a tm e n t i s  to  
be g iv e n  o n ly  a f t e r  s c r e e n in g  by a s e t  o f c l i n i c a l  c r i t e r i a ,  one  
can  a v o id  g iv in g  d ru g s u n n e c e s s a r i ly  and th e re b y  s a v in g  c o s t s .  
As more and more p a t i e n t s  a r e  s e e k in g  c a r e  in  th e  p r iv a t e  
s e c t o r ,  th e  d ia g n o s t i c  c a p a b i l i t y  in  t h i s  s e c t o r  c o u ld  
p o t e n t i a l l y  be enhanced  by p r o v id in g  th e  g u i d e l i n e s  f o r  c a s e  
management b a sed  on th e  f in d in g s  o f t h i s  s tu d y . At a  tim e  when 
m icro sco p y  o r  o th e r  advanced d ia g n o s t i c  f a c i l i t i e s  ca n n o t be  
made a v a i l a b l e  to  th e  rem ote a r e a s  and where p r iv a t e  p r a c t i c e s  
a r e  p r e v a le n t ,  i t  i s  e x p e c te d  th a t  t h i s  a l t e r n a t i v e  approach  
may be more e f f e c t i v e  and c o s t  s a v in g .

1 .4  R e s e a r c h  Q u e s t io n s

1 .4 .1  To what e x t e n t  can  th e  c l i n i c a l  d ia g n o s i s  o f m a la r ia  
b e  im p roved  u s in g  a s e t  o f  c l i n i c a l  c r i t e r i a  in  
c o m p a r is o n  w ith  t h e  e x i s t i n g  a p p ro a ch  in  g i v i n g  
p resu m p tiv e  tre a tm e n t to  f e v e r  c a s e s  ?

1 . 4 . 2  What w i l l  b e  th e  c o s t s  and c o n s e q u e n c e s  o f  u s in g  
t h e s e  c l i n i c a l  c r i t e r i a  in  c o m p a r iso n  w ith  c u r r e n t  
approach  in  p resu m p tiv e  trea tm en t ?

1 .5  O b j e c t i v e s  o f  t h e  R e se a r c h

1 . 5 . 1  G e n e r a l O b j e c t iv e

To d e ter m in e  how p r e c i s e l y  m a la r ia  can  be d ia g n o se d  b a sed  
on a  s e t  o f c l i n i c a l  c r i t e r i a ,  and th e  ways to  e s t im a t e  c o s t s  
and c o n se q u e n c e s  o f in tr o d u c in g  and u s in g  them in  com p arison  
w ith  e x i s t i n g  approach  in  p resu m p tiv e  tr e a tm e n t.
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1.5.2 Specific Objectives

1 . To s p e c i f y  c l i n i c a l  sym ptom s and s i g n s  o f m a la r ia  
t o  b e  in c lu d e d  in  th e  c l i n i c a l  c r i t e r i a  by r e v ie w in g  
l i t e r a t u r e .

2 . To d e v e lo p  a s e t  o f c l i n i c a l  c r i t e r i a  f o r  
d i a g n o s i s  o f  m a la r ia  u s in g  an l o g i s t i c  r e g r e s s i o n  
m o d e l.

3 . To d e t e r m in e  s e n s i t i v i t y  and s p e c i f i c i t y  o f  th e  
d e v e lo p e d  c l i n i c a l  c r i t e r i a  by com paring w ith  r e s u l t s  
o f  a g o ld  sta n d a rd  (m ic r o s c o p y ) .

4 . To d e v e lo p  an a p p ro a ch  f o r  d e t e r m in in g  b e n e f i t s  
( c o s t s  s a v e d )  o f  u s in g  th e  c l i n i c a l  c r i t e r i a  in  
s e l e c t i n g  c a s e s  fo r  g iv in g  p resu m p tiv e  tr e a tm e n t.

5 . To d e v e lo p  an a p p ro a ch  f o r  d e te r m in in g  a d d i t io n a l  
c o s t s  o f  in t r o d u c in g  and u s in g  th e  c l i n i c a l  c r i t e r i a  
in  s e l e c t i n g  c a s e s  fo r  g iv in g  p resu m p tiv e  tr e a tm e n t. 6

6 . To c a l c u l a t e  b e n e f i t  c o s t  r a t i o  from th e  b e n e f i t s  
and c o s t s  d e te r m in e d .

1 .6  E x p e c te d  B e n e f i t s  o f  t h e  S tu d y

From t h i s  s tu d y  i t  i s  e x p e c te d  th a t  th e  approach  d e v e lo p e d  
w i l l  e n a b le  th e  c o n t r o l  program to  d e ter m in e  ways t o  e v a lu a t e  
c o s t s  and c o n se q u e n c e s  o f in tr o d u c in g  c r i t e r i a  to  d ia g n o s i s  
m a la r ia  on c l i n i c a l  g rou n d s. À S  th e  approach i s  to  b e  b a sed  on 
th e  in h e r e n t  o r  t e c h n ic a l  p r o p e r t ie s  o f a d i a g n o s t i c  p r o c e s s  o r  
p ro ced u re  t h i s  s tu d y  may p r o v id e  a su p p lem en ta ry  means o f  
e v a lu a t in g  a d i a g n o s t i c  p ro ced u re  o r  p r o c e s s  o r  t e s t .
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