
L IT E R A T U R E  R E V IE W

T h is  c h a p te r  r e v ie w s  e x i s t in g  l i te r a tu r e  r e le v a n t  to  e a r ly  c a s e  d e te c t io n  f o r  v is c e ra l  
le i s h m a n ia s is .  B e g in n in g  w i th  th e  m a g n i tu d e  a n d  b u r d e n  o f  th e  d is e a s e ,  th e  c h a p te r  
p r o c e e d s  to w a r d s  c u r r e n t  p r a c t ic e  a n d  its  im p l ic a t io n  o n  e a r ly  c a s e  d e te c t io n .  A n  
o v e r v ie w  o f  c u r r e n t  V L  c o n t r o l  a c t iv i t ie s  is  g iv e n  in  th e  n e x t  s e c t io n . T h e  c h a p te r  a ls o  
p r e s e n ts  a  r e v ie w  o f  p a s t  s tu d ie s  o n  e c o n o m ic  e v a lu a t io n  o f  c a s e  d e te c t io n .

2.1 Magnitude/Burden of Disease
V is c e ra l  le i s h m a n ia s is  (V L )  is  a l s o  k n o w n  a s  ‘k i l le r  d i s e a s e ’ in  S u d a n  b e c a u s e  o f  h ig h  
c a s e  f a ta l i ty  r a te  a s s o c ia te d  w i th  it. I t  is  e s t im a te d  th a t  m o r e  th a n  5 0 ,0 0 0  in d iv id u a lร lo s t  
th e i r  l i fe  in  th e  s o u th e rn  p a r t  o f  S u d a n  b e tw e e n  1991 a n d  1 9 9 3  d u e  to  e p id e m ic  o f  V L  
( T D R , 1 9 9 8 ). In  th e  I n d ia n  s u b c o n t in e n t  a lo n e , th e  d is e a s e  h a s  b e e n  e n d e m ic  f o r  m a n y  
d e c a d e s . T D R  ( 1 9 9 8 )  r e p o r ts  th e  e s t im a te d  m o r ta l i ty  d u e  to  V L  in  th is  s u b c o n t in e n t  to  b e
5 0 ,0 0 0  to  2 0 0 ,0 0 0  p e r  y e a r ,  e s p e c ia l ly  d u r in g  th e  e p id e m ic s .  N e p a l ,  w h e r e  th e  c u r r e n t  
s tu d y  w a s  b a s e d ,  is  a  p a r t  o f  th is  s u b c o n t in e n t  a n d  is  th u s  n o t  f re e  f ro m  th e  d is e a s e . 
N e p a l ’ s s o u th e rn  p a r t -  k n o w n  a s  ‘T e r m ’ -  b o r d e r s  w i th  B ih a r  s ta te  o f  In d ia ,  th e  s ta te  th a t  
h o u s e d  4 3 0 ,0 0 0  V L  c a s e s  o v e r  th e  p a s t  11 y e a r s  a n d  is  a g a in  th e  c e n te r  o f  a n  e p id e m ic  
V L  ( L o c k w o o d , 1 9 9 8 ). D u e  to  o p e n  b o r d e r  w i th  In d ia , p o p u la t io n  m o v e m e n t  b e tw e e n  
th e s e  tw o  a r e a s  is  in e v i ta b le .  V L  in  N e p a l  is , th u s ,  b e l ie v e d  to  b e  a n  e x te n s io n  f ro m  In d ia  
a c r o s s  th e  b o r d e r s  o f  B ih a r  s ta te  th r o u g h  p o p u la t io n  m o v e m e n t  a n d  a ls o  b e l ie v e d  to  h a v e  
k i l le d  th o u s a n d s  in  1 9 6 0 s  ( J o s h i ,  1 9 9 6 ).

The World Development Report (1993) estimates the burden of leishmaniasis (which also
include other types of leishmaniasis in addition to VL) to be substantial in terms of both
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d e a th s  a n d  d is a b i l i ty  c o n s e q u e n c e  o f  th e  d is e a s e . In  I n d ia ,  w h e r e  m o s t  o f  th e  d is e a s e  is  o f  
V L  ty p e ,  5 0 0 ,0 0 0  D A L Y s  ( d is a b i l i ty - a d ju s te d  l i fe  y e a r s ,  a  s in g le  m e a s u r e  o f  b u rd e n  o f  
d i s e a s e  w h ic h  c o n s id e r s  b o th  d e a th s  a n d  d i s a b i l i ty )  in  f e m a le s  a n d  6 8 0 ,0 0 0  D A L Y s  w e re  
lo s t  in  th e  y e a r  1 9 9 0 . H o w e v e r ,  th e  b u r d e n  m o s t ly  c o m e s  f ro m  d e a th s ,  a s  th e  d is e a s e  is  
f a ta l  i f  u n tr e a te d .

2.2 Current practice and its implication on early case detection
A  r e c e n t  s tu d y  c o n d u c te d  in  e a s te r n  T e ra i  o f  N e p a l  ( K o i r a la ,  1 9 9 8 )  h a s  r e v e a le d  s e v e ra l 
im p o r t a n t  a s p e c t s  r e la te d  to  th e  d is e a s e . B a s ic a l ly  d e s ig n e d  to  d e te rm in e  k n o w le d g e , 
a t t i tu d e  a n d  p r a c t ic e  a b o u t  V L  o f  th e  in h a b i ta n ts  o f  tw o  v i l la g e s  in  th a t  a r e a ,  th e  รณ d y  
f o u n d  th a t  m o s t  v i l la g e r s  f a i le d  to  r e c o g n iz e  th e  c o m m o n  s y m p to m s  o f  V L . T h e s e  
in h a b i ta n t s  w e r e  a ls o  f o u n d  to  h a v e  p o o r  k n o w le d g e  a b o u t  t r a n s m is s io n  o f  th e  d is e a s e  
w i th  m o s t  v i l la g e r s  p e r c e iv in g  th a t  m o s q u i to e s ,  in s te a d  o f  s a n d f l ie s ,  w e r e  r e s p o n s ib le  fo r  
t r a n s m is s io n  o f  th e  in fe c t io n . N o t  k n o w in g  s y m p to m s  o f  a  f a ta l  d is e a s e  l ik e  V L  m a y  
m e a n  d e la y e d  r e p o r t in g  o f  th e  c a s e , w h ic h  o f te n  e n d  w i th  th e  c a s e  b e in g  d e a d . T h e  re su lts  
o f  th i s  s tu d y  h a v e  b e e n  in te r p r e te d  b y  th e  r e s e a r c h e r s  a s  h a v in g  a n  im m e d ia te  n e e d  to  
im p a r t  h e a l th  e d u c a t io n  to  th e  v i l la g e r s  a b o u t  V L  th r o u g h  v i l la g e  h e a l th  w o rk e r s  w h o  a re  
u s u a l ly  t r a in e d  to  d e te c t  V L  c a s e s  in  th e  c o m m u n ity . A n  im p o r t a n t  c o n s e q u e n c e  o f  th is  
in te r v e n t io n ,  i f  im p le m e n te d ,  w o u ld  b e  e a r ly  V L  c a s e  d e te c t io n  in  th e  c o m m u n it i e s  w h e re  
th e  d i s e a s e  is  e n d e m ic .

M O H  ( 1 9 9 7 )  r e p o r ts  th a t ,  in  th e i r  in te r n a l  a s s e s s m e n t ,  o n ly  th o s e  c a s e s ,  w h o  p r e s e n te d  
th e m s e lv e s  to  th e  h o s p i ta l ,  h e a l th  p o s ts  a n d  p r iv a te  c l in ic s ,  w e r e  r e c o r d e d  to  e s t im a te  th e  
m a g n i tu d e  ( in c id e n c e  a n d  p r e v a le n c e )  o f  th e  d is e a s e . T h is  h a s  a n  im p o r ta n t  im p l ic a t io n  -  
th e  u n d e r e s t im a t io n  o f  t r u e  n u m b e r  o f  V L  c a s e s  w h ic h  d o  e x i s t  in  th e  c o m m u n it ie s .  
F u r th e r  im p l ic a t io n  s u g g e s ts  th a t  e x i s t in g  c a s e  d e te c t io n  p r a c t ic e ,  in  w h ic h  p a t ie n ts  
p r e s e n t  th e m s e lv e s  to  th e  h e a l th  c e n te r s  o n  th e i r  o w n , is  n o t  c o v e r in g  a l l  V L  c a s e s ,  a n d  
th i s  o b s e r v a t io n  s u p p o r ts  th e  n e e d  to  h a v e  o u t r e a c h  c a s e  d e te c t io n  s tr a te g y  to  c o n tr o l  V L  
in  N e p a l .
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2.2.1 VL control activities in Nepal
A t th e  c e n t r a l  le v e l ,  E p id e m io lo g y  a n d  D is e a s e  C o n tr o l  D iv i s io n  ( E D C D )  u n d e r  th e  
D e p a r tm e n t  o f  h e a l th  S e rv ic e s ,  h a s  a  D is e a s e  C o n tr o l  S e c t io n  w h ic h  lo o k s  a f te r  v e c to r  
b o r n e  d i s e a s e  c o n t r o l  -  m a la r ia ,  v is c e r a l  le i s h m a n ia s is  a n d  J a p a n e s e  e n c e p h a l i t i s .  A  
t r a in in g  c e n te r  c a l l e d  V e c to r  B o r n e  D i s e a s e  R e s e a r c h  a n d  T r a in in g  C e n te r  ( V B D R T C )  
a c ts  a s  a  n u c le u s  in s t i t u t io n  f o r  t r a in in g  th e  p u b l ic  h e a l th  p e r s o n n e l  a n d  c a r ry in g  o u t  f ie ld  
o p e r a t io n a l  r e s e a r c h  o n  v e c to r  b o r n e  d is e a s e s .  T h is  t r a in in g  c e n te r  w o rk s  u n d e r  th e  c lo s e  
g u id a n c e  o f  E D C D  ( M O H , 1 9 9 7 ).

A t d i s t r ic t  le v e l ,  o n  th e  b a s i s  o f  e n d e m ic i ty  o f  v e c to r  b o r n e  d is e a s e s  p o s ts  o f  v e c to r  
c o n tr o l  a s s is ta n ts ,  m a la r ia  in s p e c to r s ,  l a b o r a to ry  te c h n ic ia n s  a n d  la b o r a to ry  a s s is ta n ts  
h a v e  b e e n  s a n c t io n e d  u n d e r  m a la r ia /V L  p r o g ra m s  a n d  la b o r a to ry  u n i t s  o f  p u b l ic  h e a l th  
s e c t io n . T h u s ,  a ll c o n t r o l  m e a s u r e s  a r e  u n d e r  th e  E D C D  a c t iv i t ie s  a n d  c u r r e n t ly  c a s e s  a re  
d e te c te d  w h e n  th e y  r e p o r t  to  th e  e x i s t in g  h e a l th  f a c i l i t ie s  ( h o s p i ta l s  a n d  h e a l th  p o s ts )  b y  
th e m s e lv e s  ( M O H , 1 9 9 7 ).

V L  is  m a in ly  c o n f in e d  to  th e  s o u th e rn  p la in s  o f  e a s te r n  a n d  c e n t ra l  r e g io n s  b o r d e r in g  V L  
e n d e m ic  d i s t r ic t s  o f  B ih a r  S ta te  o f  I n d ia ,  a l th o u g h  a  f e w  s p o ra d ic  c a s e s  a r e  o c c a s io n a l ly  
r e c o r d e d  in  th e  w e s te r n  p a r t  o f  th e  c o u n try . A p p r o x im a te ly  5 .5  m i l l io n  p o p u la t io n  a re  
e s t im a te d  to  b e  a t  r is k . A  to ta l  o f  1 2 ,5 5 8  c a s e s  w i th  3 3 6  d e a th s  w e r e  r e p o r te d  d u r in g  
1 9 8 0 -1 9 9 7  a n d  th e  c a s e  f a ta l i ty  r a te  v a r ie d  f ro m  0 .2 3  to  1 3 .3 6 . T h e s e  V L  c a s e s  a re  
r e c o r d e d  f ro m  th e  h o s p i ta l  r e c o r d s  o n ly . T h e  in f o r m a t io n  o n  th e  p a t ie n ts  t r e a te d  
e ls e w h e r e  is  n o t  a v a i la b le .  T h e r e f o r e ,  th e  e x i s t in g  V L  c o n t r o l  a c t iv i t ie s  d o  n o t  h a v e  th e  
t r u e  e s t im a te s  o f  a c tu a l  V L  s i tu a t io n  in  N e p a l .  T h e  c a s e s  a r e  d ia g n o s e d  o n  th e  b a s i s  o f  
d is e a s e  s y m p to m s  a n d  a ld e h y d e  te s t s  in  th e  h o s p i ta ls .  S tu d ie s  o n  v e c to r  o f  V L  h a v e  b e e n  
l im i te d  in  N e p a l .  H o w e v e r ,  in  1 9 9 2 , Ph. Argentipes w a s  in c r im in a te d  a s  v e c to r  o f  V L  in  
th e  s o u th e r n  p la in s  o f  c e n t r a l  N e p a l  (M O H , 1 9 9 7 ).

Passive case detection mechanism was initiated for detection of VL cases. Only those
cases, who presented themselves to the hospitalร, health posts or private clinics, were
recorded. This makes it difficult to estimate the actual prevalence of the disease. VL
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c a s e s  a r e  d ia g n o s e d  a n d  t r e a te d  in  th e  h o s p i ta ls  b y  f i r s t - l in e  d r u g  s o d iu m  a n t im o n y  
g lu c o n a te  a n d  c a s e s  n o t r e s p o n d in g  w e ll  to  th e  a b o v e  d r u g  a re  t r e a te d  w ith  a m p h o te r ic in  
B  u n d e r  m e d ic a l  s u p e rv is io n . T h e  l im i te d  s u r v e i l la n c e  m e c h a n is m  je o p a r d iz e s  th e  
m a n a g e m e n t  o f  c o n tr o l  o p e ra t io n s  o f  V L . H o w e v e r ,  in d o o r  in s e c t ic id e  s p r a y in g  w a s  
s ta r te d  in  f o r  V L  c o n tr o l  w i th  in s e c t ic id e  L a m b d a - c y h a lo th r in .  O n ly  th o s e  v i l la g e s  w e re  
s p r a y e d  w h e re  V L  c a s e s  w e re  r e c o r d e d  in  p r e v io u s  y e a rs . D u r in g  1 9 9 3 -9 5 , in s e c t ic id e  
s p r a y in g  w a s  c o n d u c te d  w ith  D D T , M a la th io n  a n d  L a m b d a - c y h a lo th r in  e x te n d in g  o v e r  
th e  V L  a f f e c te d  a r e a s  c o v e r in g  a p p r o x im a te ly  1 to  1 .4  m i l l io n  p o p u la t io n  in  e ig h t  d is t r ic ts  
o f  c e n t ra l  a n d  e a s te r n  r e g io n s . In  1 9 9 7 , a p p r o x im a te ly  1 .1 9  m i l l io n  p o p u la t io n  in  7 
d i s t r ic ts  w e r e  p r o te c te d  b y  in d o o r  r e s id u a l  s p ra y in g . T h e r e  s e e m s  a n  im m e d ia te  n e e d  o f  
a c t iv e  c a s e  d e te c t io n  (M O H , 1 9 9 7 ).

T h e  d ia g n o s t ic  p r o c e d u r e  is  c o n f in e d  to  c l in ic a l  e x a m in a t io n  o f  th e  p a t ie n ts  r e p o r te d  to  
th e  h e a l th  fac ility ' ( h o s p i ta ls ) ,  a n d  i f  f o u n d  p o s i t iv e  o n  th e  e x a m in a t io n ,  a  t r e a tm e n t  is  
s u g g e s te d . T h e  d ia g n o s t ic  te s t  b e in g  u s e d  is  b o n e  m a r r o w  a s p i r a t io n  in  w h ic h  a n  a s p i r a te  
o f  b o n e  m a r r o w  is  m a d e  a n d  e x a m in e d  to  d e te c t  f o r  L. donovani, th e  c a u s a t iv e  a g e n t  fo r  
th e  d is e a s e . N o  r a p id  te s t  s u c h  a s  k 3 9  d ip s t i c k  a n d  d i r e c t  a g g lu t in a t io n  te s t  (D A T )  is  u s e d  
a s  th e  r o u t in e  p r o c e d u r e ,  e x c e p t  f o r  s o m e  r e s e a r c h  p u rp o s e .

2 .3  I m p o r t a n c e  o f  e a r l y  c a s e  d e t e c t i o n

‘E a r ly  c a s e  d e t e c t i o n ’ h a s  d r a w n  a  g lo b a l  a t t e n t io n  in  th e  p a s t ,  a s  it  is  b e l ie v e d  to  b e  
p r o d u c in g  m o r e  b e n e f i t s  th a n  c o s ts  a s  c o m p a r e d  w i th  ‘p a s s iv e  c a s e  d e te c t io n ’ in  w h ic h  
in d iv id u a ls  a r e  a l lo w e d  to  c o m e  to  h e a l th  f a c i l i ty  to  s e e k  h e a l th  s e rv ic e s  o n  th e i r  o w n , in  
w h ic h  c a s e  p a t ie n ts  u s u a lly  r e p o r t  t o  th e  h e a l th  f a c i l i ty  a t  v e ry  la te  s ta g e  o f  th e  d is e a s e . A  
W H O  ( 1 9 7 3 )  E x p e r t  C o m m it te e  d e f in e s  e a r ly  c a s e  d e te c t io n  a s

“ th e  d e te c t io n  o f  d is tu r b a n c e s  o f  h o m e o s ta t ic  a n d  c o m p e n s a to ry  
m e c h a n is m  w h i le  b io c h e m ic a l ,  m o r p h o lo g ic a l  a n d  fu n c t io n a l  c h a n g e s  
a r e  s t i l l  r e v e r s ib le .”
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T h is  s u g g e s ts  th a t  e a r l ie r  a  c a s e  is  d e t e c te d  a n d  t r e a te d ,  th e  b e t te r  i t  is  f ro m  th e  p o in t  o f  
v ie w  o f  p r e v e n t in g  o c c u r r e n c e  o f  f u r t h e r  c o m p l ic a t io n s  o r  a n y  lo n g  te r m  d is a b i l i ty  (P a rk , 
1 9 9 7 ). A s  s h e  f u r th e r  a r g u e s ,  “ e a r ly  d e t e c t io n  p r o d u c e s  g r e a te r  b e n e f i t  to  th o s e  c o n d i t io n s  
w h e re  th e  t im e  la g  b e tw e e n  th e  d i s e a s e  o n s e t  a n d  i t s  f in a l  c r i t ic a l  p o in t  is  s u f f ic ie n t ly  
lo n g  to  b e  s u i ta b le  f o r  p o p u la t io n  s c r e e n in g ” . T h i s  ‘t im e  la g ’ p e r io d  m a y  h a v e  s e v e ra l 
c r i t i c a l  p o in ts ,  a s  s h o w n  in  F ig . 2 ,  w h ic h  d e te r m in e  b o th  s e v e r i ty  o f  th e  d is e a s e  a n d  th e  
s u c c e s s  o f  a n y  t r e a tm e n t  in  r e v e r s in g  th e  d i s e a s e  p r o c e s s .  In  th is  s im p le  m o d e l ,  X  is  th e  
o u tc o m e  o f  th e  d is e a s e  in  th e  u s u a l  s e t t in g  a n d  Y  is  th e  o u tc o m e  i f  th e  d is e a s e  w e re  
d e te c te d  a t  e a r l ie r  s ta g e . T h e  b e n e f i t  o f  a n y  c a s e  d e te c t io n  p r o g ra m  w o u ld , th e re f o r e ,  b e  
Y -X . I f  c a s e  d e te c t io n  is  d o n e  a t  la t e r  s ta g e s  o f  th e  d is e a s e  c o n d i t io n ,  b e n e f i t  o f  th e  
p r o g r a m  g o e s  o n  d e c r e a s in g  (Y  m o v e s  to w a r d s  X ) . H o w e v e r ,  i t  is  o f  c r u c ia l  im p o r ta n c e  
to  ta k e  in to  a c c o u n t  b o th  c o m p le x i t ie s  a n d  c o s ts  o f  a n y  d e te c t io n  p r o g ra m s  a g a in s t  th e  
b e n e f i t s  th e y  p r o d u c e  ( F o w le r  a n d  A u s to k e r ,  1 9 9 7 ; P a r k ,  1 9 9 7 ).

B e c a u s e  u s u a l  t im e  o f  d ia g n o s is  o f  V L  in  N e p a l  is  u s u a l ly  a s s o c ia te d  w i th  d e la y e d  
r e p o r t in g ,  a s  s u g g e s te d  b y  h ig h  c a s e  f a ta l i ty  r a te  (M O H , 1 9 9 7 ) , V L  m a y  b e  c o n s id e r e d  a s  
a  c o n d i t io n  to  h a v e  lo n g  ‘t im e  l a g ’, a s  d i s c u s s e d  a b o v e ,  in  th is  p a r t i c u la r  s e tt in g . A  c lo s e  
lo o k  a t  d ia g n o s t ic  la g  p e r io d  in  V L  h a s  c a l l e d  f o r  e a r ly  d ia g n o s t ic  te s t s  e ls e w h e r e  a ls o  
( S u n d e r  a n d  S in g h , 1 9 9 1 ). A s  s u c h , e a r ly  c a s e  d e te c t io n  o f  V L  s h o u ld  e s s e n t ia l ly  b e  a b le  
to  p r o d u c e  h ig h e r  b e n e f i ts .  A t  th i s  p o in t ,  i t  w o u ld  b e  a p p ro p r ia te  to  r e v ie w  s o m e  o f  th e  
l i te r a tu r e s  th a t  r e p o r te d  b e n e f i t s  o f  e a r ly  c a s e  d e te c t io n .

Fig 2 .1  A  M odel fo r Early C a se  D etection

Y = Outcome with

(Adapted from Park, 1997)
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2.4 Economic evaluation of case detection: a review of past studies
Early case detection o f breast cancer using mammography is perhaps most widely 
reported economic evaluation in health economics literatures (Erichsen, 1990; 
Elixhauser, 1991; Skrabanek, 1991; Okubo, 1991; M ushlin and Fintor, 1992; Miller, 
1993). Most o f these studies have argued in favor o f breast cancer screening because the 
benefits in terms o f deaths averted due to breast cancer through early case detection have 
been found substantial. However, van der Hoek (1997), after studying early diagnosis and 
treatment o f malaria, another vector borne disease condition, through community health 
volunteers in Sri Lanka, found several difficulties in the intervention in terms o f both 
costs and effectiveness. The study concluded saying that ‘a better option for Sri Lanka in 
short term might be to improve existing general health facilities that are accessible” to the 
population at large.

There are a very few studies that considered economic evaluation o f different alternatives 
to control or treat visceral leishmaniasis. Thakur (1994) studied the effectiveness o f daily 
versus alternate day regimen o f amphotericin B in the treatment o f VL and Boelart (1999) 
looked at cost-effectiveness o f competing diagnostic therapeutic strategies. The first 
study calculated a small component o f direct costs and did not relate it to the 
effectiveness. However, the second study (Boelart, 1999) used decision analysis model 
for the cost-effectiveness analysis. They found that strategy A (treating all clinical 
suspects) was the most effective approach in the baseline analysis, averting 0.35 deaths 
per clinical suspect enrolled or 88 percent o f all possible deaths attributable to VL in 
groups o f clinical suspects with probability 0.40 o f having the disease. Strategy c (two 
step testing by means o f DAT followed by treatment o f patients with high titers as well as 
those with parasitologically confirmed borderline titer) and strategy D (DAT followed by 
treatment o f positives) each prevented 0.34 deaths per clinical suspects (85%). 
Parasitological examination (strategy B) prevented 0.21 deaths. The estimated cost- 
effectiveness ratios o f strategies A, B, c  and D were USD 1110, 448, 465, 464 per death 
averted, respectively. On the light o f these results, they recommended the use o f DAT as 
the basis o f test-treatment strategies for VL in areas where the disease is endemic.
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However, most studies carried out on VL have been found to concentrate only on the 
effectiveness o f diagnostic test for case detection at health facilities and did not consider 
costs side. In a prospective study (Jha, 1996), which recruited 80 potential cases o f VL in 
India has demonstrated the effectiveness o f direct agglutination test (DAT) as 100 per 
cent sensitive and specific in detection o f VL in Indian setting. The study, however, did 
not look at the costs side. A number o f similar studies have been reported (Oskam, 1999; 
Agarwal and Jain, 1996; el-Masum, 1995; Sinha and Sehgal, 1995), which have 
established both efficacy and effectiveness o f DAT as screening test for VL. DAT has 
been found to be 100 percent sensitive and 99.2 per cent specific in Nepalese setting, too 
(Joshi and Singhasiraanom, 1998). Likewise, Pal (1991) emphasize the use o f DAT as 
suitable diagnostic test to detect VL under rural conditions o f India for its good efficacy, 
simplicity in use and less costs involved, although they did not look at costs o f the tests 
explicitly. This observation is similar to conclusions made by earlier studies carried out in 
Sudan (Abdel-Hameed and Harith, 1987) and in Kenya (Harith, 1987). Another 
serological test known as k39 dipstick has newly been introduced as a rapid and non- 
invasive method o f diagnosing VL. It is an immunochromatographic strip testing o f 
blood from a finger prick for leishmanial (k39) antibody, which has been shown to be an 
accurate and rapid diagnostic method in India and is being tested elsewhere (Murray,
2000). A study carried out in India by Sundar (1998) to assess the diagnostic usefulness 
o f this test found that it was 100 percent sensitive and 98 per cent specific in detecting the 
VL cases. The study also concluded that the test was well suited for use in field 
conditions. However, the online literature search during the preparation o f this proposal 
was unable to find studies that have evaluated both costs and consequences o f early case 
detection o f VL using standard economic evaluation framework.

All the above mentioned studies have well established the efficacy and effectiveness o f 
serological tests like DAT to detect VL at the earlier stage. However, as Drummond 
(1997) argues, “few o f US would be prepared to pay a specific price for a package whose 
contents are unknown, and conversely, few o f US would accept a package, even if its 
contents were known and desired, until we know the specific price being asked” . The 
implication, therefore, is that in either situation a decision will only be made when a
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linkage o f costs and consequences is considered. Moreover, in health sector where market 
is often not readily available, decision to determine an efficient allocation o f limited 
resources should be taken examining both costs and consequences o f competing 
alternatives (Folland, 1997). Thus, although effectiveness o f diagnostic tests has well 
been established as discussed in above paragraphs, the magnitude o f costs associated with 
this effectiveness still remains to be studied.

2.5 Measure of Effectiveness in Reported Studies
One of the primary objective o f economic evaluation is to relate the costs o f any program 
to its consequences. Consequences or outcomes o f any program can follow a spectrum, 
giving different outcomes at different levels. It is, therefore, the analyst’s judgem ent to 
decide what outcome is the most relevant in order to answer the primary research 
question. While CBA uses the monetary value o f the consequences as its outcome, CUA 
uses something like Quality Adjusted Life Years (QALYs) gained. On the other hand, 
CEA usually looks at the intermediate outcomes, such as number o f cases detected in a 
screening program, and calls the outcome or consequences as the program’s 
“effectiveness” (Drummond, 1997).

The reported studies on CEA provide a number o f effectiveness measures used. The 
selection o f the measure o f effectiveness was guided by either the nature o f the programs 
under evaluation or the objectives o f the evaluation. As Drummond (1997) argues, as 
long as there is one unambiguous objective o f intervention(s), as in the case o f two 
therapies, cost per year o f life gained could be good measure o f effectiveness. Screening 
programs may be compared in terms o f costs per case found. Importantly, when the 
effectiveness o f any health intervention program is already established, choice o f 
effectiveness measure usually takes final outcome, such as life years gained. Intermediate 
output such as cases detected may also be taken but care must be taken to establish a link 
between them and a final output. The underlying implication is that there should be the 
investigator’s effort or explanation to show that the intermediate outputs themselves have
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some value. The following table gives an idea about measures o f effectiveness chosen in 
past studies carried out to evaluate different programs with same objectives.

Table 2.1 Examples of effectiveness measures used in cost-effectiveness analysis
Study reference Clinical field Effectiveness measure
Logan et ฟ. (1981) Treatment of hypertension MmHg blood pressure 

reductionSchulmar et ฟ. (1990) Treatment of % serum cholesterol
hypercholesterolaemia reduction

Hull et ฟ. (1981) Diagnosis of deep vein thrombosis Cases of DVT detectedSchulpher and Buxton
(1993)

Asthma Episode-free days
Mark et ฟ. (1995) Thrombolysis Years of life gained

(Source: Drummond (1997))

Cuckle (1995) used “affected pregnancy detected” as the measure o f effectiveness while 
comparing different antenatal screening programs for cystic fibrosis. Another study 
(Lidbrink, 1996), which examined a slightly different aspect o f breast cancer screening 
(that is, implications o f false positive results o f mammography) defined its main outcome 
measure as “extra examination and investigations required and the costs o f these 
procedures” . Honrado (1990), while studying different drug regimen for malaria 
treatment in Thailand, have used a number o f effectiveness measures in one study. 
Starting from ‘cases treated” , they moved on to “cases cured” . Since there were not an 
equal number o f cases treated in two groups, they calculated an “expected number o f 
cases cured if  there were an equal number o f cases treated in both groups” and considered 
it as their final effectiveness measure.

Some studies have also defined measures o f effectiveness by using simple formula. In 
their study o f three short course anti-tuberculosis treatment programs compared with a 
standard regimen in Thailand, Kamolratanakul (1993) defined effectiveness as whether 
an anti-tuberculosis regimen does work. They expressed this “effectiveness” as [(Number 
o f patients admitted m i n u s  Number o f patients dropped out m i n u s  Sputum non­
conversion rate m i n u s  sputum relapse) d i v i d e d  by number o f patients admitted]. Later 
they compared each regimen in terms o f cost per effectiveness as defined above.
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A recent study (Boelaert, 1999) has used decision tree approach to evaluate four different 
diagnostic-therapeutic strategies for visceral leishmaniasis. They defined four possible 
outcomes as follows.

1. VL treated: a true case o f visceral leishmaniasis is correctly diagnosed and 
treated accordingly. (Case o f true positive)

2. Erroneously treated: a person without visceral leishmaniasis is incorrectly 
diagnosed and wrongly receives treatment for the disease. (Case o f false positive)

3. VL untreated : a true case o f visceral leishmaniasis is missed by the test and 
consequently is not appropriately treated. (Case o f  false negative)

4. Correctly ruled out: an individual without visceral leishmaniasis in whom the 
disease is correctly ruled out and who does not receive specific treatment for the 
disease. (Case o f true negative)

Although these outcomes were the terminal o f the branches o f the decision tree used in 
the analysis, they may well be considered as effectiveness measure in conventional CEA, 
depending on how better the diagnostic test performs in terms o f its sensitivity and 
specificity.

2.6 Other approaches in defining effectiveness
However, some economic evaluation literatures (Murray and Lopez, 1996; Drummond, 
1997) mention that all above approaches to define effectiveness measure have been 
criticized by some as saying that these measures only look at one side o f the coin, that is, 
the quantity o f life, not the quality o f life. They argue that any health intervention 
program is not capable o f producing healthy years o f life immediately after one 
undergoes the intervention. There might be a possibility that the patients may live with 
disability due to the underlying disease, which deteriorates their quality o f life. A new 
approach called “Quality-adjusted life years (QALYs)” was developed, in which it was 
attempted to consider both quantity o f life a health intervention saves and the quality o f 
the lives thus saved. Most studies use this approach, as it has gained lots o f popularity in
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the past, although critics o f QALYs blame it for being a subjective measure. Very 
recently, the concept o f disability adjusted life years or DALYs has hit the health 
economics arena (Murray and Lopez, 1996). As it is argued, DALY is a single measure 
o f health effects that captures the impact o f both premature deaths and disability. 
However, there are a number o f assumptions underlying this single measure. DALYs has 
weighted different age groups as having different value in the society and also 
incorporated discounting the future benefits. Some blame DALY life as having problems 
with ethics following these assumptions (Amesen and Nord, 1999).

Some methods developed to value the health effects o f intervention programs in 
monetary terms have led some researchers to consider CBA framework to evaluate 
different programs. Benefits o f screening, for example, may consist o f three components.
1) the improvement in treatment quality resulting from early detection 2) the value o f 
reassurance for negative test results, and 3) the external benefit for earlier detection has in 
limiting the spread o f disease. The first component o f benefit may further have future 
medical costs averted, greater productivity and other subjective benefits. There are some 
methods for valuation o f these benefits such as human capital approach or willingness-to- 
pay approach, but are facing criticism over the past (Folland, 1997).
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