
C H A P T E R  6

DISCUSSION AND CONCLUSION

C o s t - e f f e c t i v e n e s s  a n a l y s i s  (CEA) i s  an 
a n a l y t i c a l  m e t h o d  t h a t  can  p r o v i d e  US a f r a m e w o r k  f o r  
c l a r i f y i n g  d i f f e r e n t  a p p r o a c h e s '  v a l u e s .  From t h i s  s t u d y ,  
t h r e e  a p p r o a c h e s  o f  s c h i s t o s o m i a s i s  c o n t r o l  w e r e  e v a l u a t e d  
b y  CEA m e t h o d .
6 . 1  C h e m o t h e r a p y  R o l e  i n  t h e  S c h i s t o s o m i a s i s  C o n t r o l

P r a z i q u a n t e l  i s  a e f f e c t i v e  d ru g  i n  a l l  f o r m s  o f  
s c h i s t o s o m i a s i s .  The r e s u l t s  o f  t h i s  c h e m o t h e r a p y  sh ow ed  
t h a t  b y  o n e  y e a r  s e l e c t i v e  m a s s  c h e m o t h e r a p y ,  t h e  
p r e v a l e n c e  o f  s c h i s t o s o m i a s i s  c o u l d  b e  r e d u c e d  f r o m  19.23%  
t o  7 .98% ( T a b l e  4 . 2 2 ) .  For f o u r  y e a r s  c h e m o t h e r a p y ,  t h e  
p r e v a l e n c e  c o u l d  b e  r e d u c e d  t o  4 .92% .  A f t e r  f o u r  y e a r s  
i m p l e m e n t a t i o n ,  t h e  s e l e c t i v e  m a s s  c h e m o t h e r a p y  s t o p p e d ,  
t h e  p r e v a l e n c e  o f  s c h i s t o s o m i a s i s  r o s e  q u i c k l y .  The i m p a c t  
o f  c h e m o t h e r a p y  s t o p p e d  f o r  tw o  y e a r s ,  t h e  p r e v a l e n c e  r o s e  
a g a i n  f r o m  4.92% t o  13 .5 8% .  The e f f e c t s  on s c h i s t o s o m i a s i s  
c h e m o t h e r a p y  w as  e v i d e n t  i n  j u s t  o n e  o r  two  y e a r s  i n  t h i s  
a r e a s .  In  t h i s  t y p e  o f  e p i d e m i c  a r e a ,  s c h i s t o s o m i a s i s  
w o u l d  r e e m e r g e  y e a r l y .  A l t h o u g h  d u r i n g  t h e  s e l e c t i v e  m a s s  
t r e a t m e n t ,  t h e  p o p u l a t i o n  g o t  t h e  t r e a t m e n t ,  t h e  
i n t e r m e d i a t e  h o s t - s n a i l  w as  s t i l l  i n  a h i g h e r  d e n s i t y  
( T a b l e  4 . 2 7 ) .  B e c a u s e  t h e  m a in  i n f e c t i o n  s o u r c e s  a r e  from  
t h e  i n f e c t e d  l i v e s t o c k  i n  t h i s  a r e a ,  t h e  c h e m o t h e r a p y  c a n  
d e c r e a s e  t h e  p r e v a l e n c e  i n  t h e  p o p u l a t i o n ,  b u t  t h e  
i n t e n s i t y  o f  t r a n s m i s s i o n  w as  s t i l l  a t  a h i g h  l e v e l .  The 
y e a r l y  s e l e c t i v e  m ass  t r e a t m e n t  w as  s t i l l  recom m end ed  i n  
t h i s  a r e a .

C h e m o t h e r a p y  e s t a b l i s h e d  a s  a b a s i c  c o m p o n e n t  o f  
s c h i s t o s o m i a s i s  c o n t r o l .  The s t u d y  d e m o n s t r a t e d  t h a t  
a p p r o p r i a t e  d ru g  t r e a t m e n t  l o w e r s  worm b u r d e n  and  
d e c r e a s e d  t h e  i n t e n s i t y  o f  i n f e c t i o n  w i t h  s c h i s t o s o m e  
s i m i l a r l y  t o  t h e  p r e v a l e n c e  o f  i n f e c t i o n  ( F i g u r e  5 . 1 ) .

I n  t h e  i m p l e m e n t a t i v e  s t a g e ,  t h e  c o s t - e f f e c t i v e  
r a t i o  (CER) o f  t h e  s e l e c t i v e  m a s s  c h e m o t h e r a p y  w as  3 0 . 5 6  
and  c h e m o t h e r a p y  w as  t h e  m o s t  c o s t - e f f e c t i v e  o f  t h e  t h r e e  
a p p r o a c h e s  i n  t h i s  s t a g e .
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In  t h e  w h o l e  s t u d y  p e r i o d  ( e i g h t  y e a r s ) ,  t h e  
c o s t - e f f e c t i v e  r a t i o  (CER) o f  t h e  s e l e c t i v e  m ass  
c h e m o t h e r a p y  w a s  4 1 . 5 6  and c h e m o t h e r a p y  w as  t h e  s e c o n d  
c o s t - e f f e c t i v e  a p p r o a c h  f o l l o w i n g  t h e  a p p r o a c h  o f  
e n v i r o n m e n t a l  c h a n g e .

In  t h e  r e g r e s s i o n  m o d e l ,  t h e  c o e f f i c i e n t  o f  t h e  
s e l e c t i v e  m a ss  c h e m o t h e r a p y  i s  4 0 . 1 8  ( T a b l e  5 . 7 ) .  That  
m eans  i f  we w a n t  t o  i n c r e a s e  o n e  c a s e  a v o i d i n g  t h e  
i n f e c t i o n ,  we n e e d  t o  p a y  4 0 . 1 8  y u a n .  The r e s u l t  show ed  
t h e  same w i t h  c o s t - e f f e c t i v e n e s s  a n a l y s i s  o f  t h e  
c h e m o t h e r a p y  t h a t  w a s  t h e  s e c o n d  m o s t  e f f e c t i v e  a p p r o a c h  
f o l l o w i n g  t h e  a p p r o a c h  o f  e n v i r o n m e n t a l  c h a n g e  i n  t h e  
w h o l e  s t u d y  p e r i o d .

In  o r d e r  t o  i n c r e a s e  t h e  c o s t - e f f i c i e n c y ,  
t r e a t m e n t  s t r a t e g i e s  c a n  b e  a d a p t e d  t o  p r e v a l e n c e  l e v e l  
a i m i n g  a t  a c c e s s i b l e  i n d i c a t o r  g r o u p s  w i t h i n  a c o m m u n i ty ;  
1 0 - 1 9  y e a r s  and  1 9 - 2 9  y e a r s  a g e  g r o u p s  ( T a b l e  5 . 8 ) .  The 
c h i l d r e n  a r e  u s u a l l y  e a s i l y  l o c a t e d  a t  s c h o o l  f o r  s t o o l  
e x a m i n a t i o n  and a l s o  u s u a l l y  t h e  m o s t  h e a v i l y  i n f e c t e d  
g r o u p  i n  t h e  c o m m u n i t y .  T r e a t m e n t  b a s e d  on t h i s  m e t h o d  i s  
e m p i r i c a l  and  a im s  t o  c o v e r  m o s t  p e o p l e  a t  r i s k .  I f  we 
h a v e  d e t a i l e d  d a t a  t o  show t h a t  t h e  p r e v a l e n c e  o f  
s c h i s t o s o m i a s i s  i n  a s p e c i a l  a g e  g r o u p  o r  o c c u p a t i o n a l  
g r o u p  i s  h i g h ,  we c a n  u s e  s e l e c t i v e  g r o u p  c h e m o t h e r a p y .

The p r i n c i p a l  g o a l  o f  t r e a t m e n t  s c h e d u l e  m ust  be  
t o  p r o t e c t  1 0 - 1 9  y e a r  o l d  c h i l d r e n  a s  t h e y  g r o w  o l d e r  and  
c o n t i n u e  t o  b e  i n f e c t e d .  R e - t r e a t m e n t  may b e  r e q u i r e d  a t  
i n t e r v a l s  r a n g i n g  f r o m  tw o  t o  t h r e e  y e a r s  a c c o r d i n g  t o  t h e  
s u r v e i l l a n c e  d a t a .  A d u l t s  and p a r t i c u l a r l y  t h o s e  a t  r i s k  
o f  i n f e c t i o n  t h r o u g h  t h e i r  o c c u p a t i o n ,  s h o u l d  b e  t r e a t e d  
i f  and  when t h e  i n t e n s i t y  o f  i n f e c t i o n  i n c r e a s e s .

The c h e m o t h e r a p y  i s  v e r y  d i f f i c u l t  t o  d e c r e a s e  
t h e  s c h i s t o s o m e  t r a n s m i s s i o n ,  b e c a u s e  z o o n o t i c  
s c h i s t o s o m i a s i s  i n f e c t i o n  h a s  a g r e a t  i m p a c t  on t h e  
e p i d e m i o l o g y  and  c o n t r o l  o f  t h e  d i s e a s e .  I n  C h i n a ,  a b o u t  
40  mammalian s p e c i e s  h a v e  b e e n  f o u n d  n a t u r a l l y  i n f e c t e d  
w i t h  ร .  j a p o n ic u m .  C a t t l e ,  b u f f a l o  and  p i g s  a r e  o f  g r e a t  
i m p o r t a n c e  i n  c o n t a m i n a t i o n  o f  t h e  m a r s h e s .  I t  w i l l  b e  
more  d i f f i c u l t  t o  u s e  c h e m o t h e r a p y  f o r  s c h i s t o s o m i a s i s  i n  
t h o s e  a n i m a l s  i n  t h o s e  a r e a s .
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6 . 2  M o l l u s c i c i d e  R o l e  i n  S c h i s t o s o m i a s i s  C o n t r o l
When s n a i l  c o n t r o l  w as  a d d e d ,  t h e  d r o p  w a s  s h a r p  

i n  m o l l u s c i c i d e  and  c h e m o t h e r a p y  c o m m u n i t y .  t h e  i m p a c t  o f  
c o n t r o l  d u r i n g  t h e  s t u d y  p e r i o d  i s  shown i n  T a b l e  5 . 2 .  I t  
sh o w s  t h a t  s c h i s t o s o m i a s i s  t r a n s m i s s i o n  w a s  s i g n i f i c a n t l y  
r e d u c e d  d u r i n g  t h e  s t u d y  p e r i o d .  The s t u d y  s h o w s  t h a t  t h e  
a p p l i c a t i o n  o f  a c o m b i n a t i o n  o f  s t r a t e g i e s  w i l l  p e r m i t  t h e  
t o  c o n t r o l  S c h i s t o s o m i a s i s  e f f e c t i v e l y  a s  Yuan (1 9 9 2 )  h a s  
s t r e s s e d .

In  t h i s  s t u d y ,  o n e  y e a r  m o l l u s c i c i d e  and  
c h e m o t h e r a p y  c o u l d  r e d u c e  t h e  p r e v a l e n c e  f r o m  2 6 . 2 3  t o  
7 .0 8 % .  Two y e a r s  i m p l e m e n t a t i o n  c o u l d  r e d u c e  t h e
p r e v a l e n c e  t o  3 .4 0% , and  t h e n  k e e p  i t  a t  t h i s  l e v e l  i f  t h e  
m o l l u s c i c i d e  d i d  n o t  s t o p .  I f  t h e  i m p a c t s  s t o p p e d ,  t h e  
p r e v a l e n c e  w o u l d  i n c r e a s e  a g a i n ,  b u t  t h e  s p e e d  w o u l d  be  
s l o w e r  t h a n  w i t h  c h e m o t h e r a p y  a l o n e .  When t h e
m o l l u s c i c i d i n g  s t o p p e d  f o r  t h r e e  y e a r s ,  t h e  p r e v a l e n c e  
r o s e  a g a i n  fr o m  3.73% t o  1 0 .3 4 % .  The e f f e c t s  on 
s c h i s t o s o m i a s i s  o f  m o l l u s c i c i d e  w as  e v i d e n t  i n  j u s t  t h r e e  
o r  f o u r  y e a r s  i n  t h i s  a r e a .

S n a i l  c o n t r o l  u s i n g  s y n t h e t i c  m o l l u s c i c i d e s  i s  
o n e  o f  t h e  m o s t  e f f e c t i v e  m e t h o d s  f o r  t h e  c o n t r o l  o f  
s n a i l - b o r n e  d i s e a s e s .  In  t h e  i m p l e m e n t a t i v e  s t a g e ,  t h e  
c o s t - e f f e c t i v e  r a t i o  (CER) o f  t h e  m o l l u s c i c i d e  and
c h e m o t h e r a p y  was  6 8 . 3 1  and m o l l u s c i c i d e  w as  t h e  l e a s t  
c o s t - e f f e c t i v e  a p p r o a c h  i n  t h r e e  a p p r o a c h e s  i n  t h i s  s t a g e  
( T a b l e  5 . 4 ) .

In  t h e  w h o l e  s t u d y  p e r i o d  ( e i g h t  y e a r s ) , t h e  
c o s t - e f f e c t i v e  r a t i o  (CER) o f  t h e  m o l l u s c i c i d e  and
c h e m o t h e r a p y  w a s  6 1 . 7 4  and t h i s  a p p r o a c h  a l s o  w as  t h e
l e a s t  c o s t - e f f e c t i v e  a p p r o a c h  ( T a b l e  5 . 5 ) .

In  t h e  r e g r e s s i o n  m o d e l ,  t h e  c o e f f i c i e n t  o f  t h e  
s e l e c t i v e  m a s s  c h e m o t h e r a p y  w as  5 6 . 7 1  y u a n  ( T a b l e  5 . 7 ) .  
That  m ean s  i f  we w a n t  t o  p r e v e n t  o n e  i n f e c t i o n  c a s e ,  we  
n e e d  p a y  5 6 . 7 1  y u a n .  t h e  r e s u l t  sh o w e d  t h e  same w i t h  
c o s t - e f f e c t i v e n e s s  a n a l y s i s  o f  t h e  m o l l u s c i c i d e  and
c h e m o t h e r a p y  w h i c h  w as  t h e  l e a s t  e f f e c t i v e n e s s  a p p r o a c h  i n  
t h e  w h o l e  s t u d y  p e r i o d .

The c o s t  o f  m o l l u s c i c i d e  i s  h i g h .  B o t h  i n  t h e  
s t a g e s  o f  i m p l e m e n t a t i o n  ( f o u r  y e a r s )  and  i n  t h e  w h o l e  
s t u d y  p e r i o d  ( e i g h t  y e a r ) , t h e  c o s t - e f f e c t i v e  r a t i o  w as  
h i g h e s t  o f  t h e  t h r e e  a p p r o a c h e s .  The c o s t  w o u l d  l i m i t  
m o l l u s c i c i d e  u s e  on a l a r g e  s c a l e ,  p a r t i c u l a r l y  i n
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endemic areas, where lim ited  economic resources o ften  do not guarantee constant supply of the chemicals.
With m olluscicide, we can decrease the prevalence to  a lower lev e l more than chemotherapy could do. I f  the m olluscicide is  stopped fo r th ree  of four years, the prevalence of sch istosom iasis would r i s e  again, but the speed of r is e  was slower than with chemotherapy alone.
Mo new m olluscicide of any g rea t s ig n ifican ce  has been developed in the past decade. Although them olluscic ide, niclosam ide, i s  predominantly used in  the co n tro l programmes in  the world, the niclosam ide isexpensive in the market of China. The p rice  ofpentachlorophenate i s  lower than niclosam ide, and i t  has been widely used in  con tro l of sch istosom iasis in  China fo r th i r ty  years. M olluscicide-pentachlorophenate was used in  th is  study.
Before using m olluscicides the water bodies should be surveyed fo r the presence of sn a il  hosts ofsch isto som iasis . The m olluscicide ap p lica tio n  technique depends on the type of water bodies. In marshes and stagnant water the recommended technique is  hand or power sp ray ing .
Chemical co n tro l remains the best method fo r the d es tru c tio n  of sn a il h osts . But i t  i s  the most expensive approach. I f  the s i t t in g  of human’ se ttlem en ts  in  and near i r r ig a t io n  areas can be s t r i c t l y  co n tro lled , m olluscicide is  the best approach we can implement. I f  thé human settlem ent i s  very close to  the sn a il ridden marsh and the people have a high frequency to  con tac t the in fec ted  water, m olluscicide is  approach of choice.

6.3 Environmental Change E ffect on Schistosomiasis

Resource p ro je c ts  are e s se n tia l components of the development process in many endemic provinces in China. Measures to reduce sn a il populations and hence the r is k  of transm ission of sch istosom iasis and to  prevent i t s  spread are u sually  considered during the planning of p ro je c ts . The costs of a l te r in g  designs méy be high overhead sp rin k le r systems in stead  of canals and provision  fo r adequate period ic  drainage of small re se rv o irs  or i r r ig a t io n  systems, but th ere  may be a long-term  economic b e n e f i t .
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N atural w ater bodies, marshes, ponds and swamps, where sn a ils  breed and from where they may in fe s t i r r ig a t io n  schemes and other water p ro je c ts , can be modified or completely elim inated . Land can be reclaimed fo r a g r ic u ltu ra l  purposes.
In th is  study, we su ccessfu lly  co n tro lled  sch istosom iasis to  a very low le v e l. A dike was b u i l t  in the f i r s t  year, the m olluscicide was used during build ing the dike in  the f i r s t  year. Although a f te r  the dike fin ish ed , some sn a ils  were found in  the marsh the  density  was very low. The in fec ted  sn a ils  disappeared from the th ird  year to  the end of the study. A fter the fo u rth  year, the prevalence dropped from 17.31 to  1.32 and then kept th is  le v e l fo r the whole study period . Although few cases were found every year, th is  i s  a sch isto som iasis  r isk  area; i t  was d i f f i c u l t  to  say th a t the people with sch istosom iasis g e ttin g  in fec tio n  was from the loca l marsh.
In the implementative stage, the co st e ffe c tiv e  r a t io  of environmental change was 58.31 yuan (Table 5 .4 ), th a t was higher than CER of the chemotherapy. But i t  is  the only way we can decrease the prevalence to  a very le v e l. I f  we consider the long-term  e ffe c t  of contro l approaches, environmental change i s  the most cost e f fe c tiv e  approach. In whole study period, the  CER of environmental change was 36.48 yuan, which was the most c o s t-e ffe c tiv e  con tro l method among the th ree  approaches.
The environmental change approach should be considered with lo ca l a g ric u ltu re  development programmes to ge th er. I f  p o ssib le , any a g ric u ltu re  programme development in  sch istosom iasis epidemic areas should be evaluated in  re la tio n  to  the e ffe c ts  of sch istosom iasis tran sm issio n .
Building the eco log ical cond itions th a t  do not allow the sn a ils  to  l iv e  i s  the best way of co n tro llin g  sch isto som iasis . In marshes and lake areas of China, we have not had the experience of using chemotherapy and m olluscicide to  e lim inate  sch isto som iasis . I f  we want to  con tro l sch isto som iasis to  a low le v e l, environmental change would be the best way we can use.
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6.4 The Factors of People Getting In fection

In the implementive s tage , the implementation of th ree  co n tro l approaches were c a rr ie d  out by the research team. Those approaches were given to  separatecommunities. The re s u l ts  of th is  stage were c le a rly  a t t r ib u te d  to  d if fe re n t approaches, a lo g i t  model was developed here to  show those e f fe c ts .
Eight fa c to rs  entered  the model, as shown in Table 5 .8 . Two independent v a riab le  of Age3 (age group 3- 10 year) and sex did not show s ig n if ic a n t e f fe c t  (Pr > 0 .05). The p o s itiv e  independent v a riab les  were AgelO (age group 10-19 year), Age20 (age group 20-29) and IDS (density  of in fec ted  s n a i l ) . That means i f  age groups 10- 19 and 20-29 had a higher p ro b a b ility  g e ttin g  in fec tio n , higher d ensity  of in fec ted  sn a il would give the people more chance to  get in fe c tio n . Negative fa c to rs  were Moll (m o llusic icde), Envm (environmental change) and DS (density  of s n a i l ) .  Envm and Moll can decrease the p ro b a b ility  of g e ttin g  in fe c tio n . The regressionc o e ff ic ie n t of Envm was bigger than th a t of Moll; th a t means the e ffe c t of decreasing the p ro b a b ility  of in fe c tio n  of Envm stronger then th a t of Moll. Thev ariab le  of DS (density  of sn a il) was negative with the people g e ttin g  in fe c tio n , but a t t r ib u t io n  of DS to  the model i s  very small (bi=-0.126).

6.5 L im ita tion  o f the study

C o st-effec tiveness an a ly sis  has the p o te n tia l to  provide inform ation of immediate p ra c tic e  of b en e fit to  co n tro l sch isto so m iasis . However, even c o s t-e ffe c tiv e n e ss  s tu d ies  are of lim ited  value unless we take in to  account lo ca l cost s tru c tu re s  and p ra c tic a l  issu es  which can in fluence e ffe c tiv e n e ss . These include the community a c c e p ta b ility  of and compliance with d if fe re n t op tions. In the maintenance period, in  some years we use focal m olluscic ide, but the e ffe c t of th is  approach was d i f f i c u l t  to  address. In the m olluscicide andenvironmental change communities, we a lso  were able to  decrease the prevalence of sch isto som iasis  domestic anim als, but th is  ad d itio n a l b e n e fit was not dated.
The study has d iscussed the cost from the provider view po in t, The cost fo r the sch istosom iasis co n tro l programme is  s t i l l  high in  r e la t io n  to  the a b i l i ty  of the lo c a l governments or community to  pay. We did not d iscuss the cost of the resources here. I t  i s  c le a r  th a t
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the fam ily with d isease  may be w illin g  to  pay fo r the treatm ent, but i t  d i f f i c u l t  to  expect th a t they are w illin g  to  pay fo r the m olluscicide or environmental change โ
6.6 Conclusion

1. S e lec tiv e  mass chemotherapy can la rg e ly  decrease the prevalence of sch isto som iasis in  marshland areas south of China. Chemotherapy i s  a most im portant and cheap method to  reduce prevalence of sch isto so m iasis . S e lec tiv e  mass chemotherapy can drop the prevalence of sch istosom iasis from about 20% to  5-7%. In the implementation period, chemotherapy is  the most cost e ffe c tiv e  approach.
2. R einfection i s  high in  the chemotherapy community. I f  the s e le c tiv e  mass chemotherapy is  stopped, the prevalence of sch istosom iasis would increase  quickly .
3. Chemotherapy i s  recognized to be the most important rap id  and cheap method to  reduce the prevalence of sch isto som iasis . Because of the high of re in fe c tio n  ra te , annual treatm ent should be recommended to  be a e s se n tia l approach of sch isto som iasis con tro l in those a rea s .
4. M olluscicide and chemotherapy can la rg e ly  decrease the prevalence of sch isto som iasis in  marshland a rea s .
5. M olluscicide and se le c tiv e  mass chemotherapy can drop the prevalence of sch istosom iasis from about 26% to  3-4%.
6. I f  m olluscicide i s  stopped, the prevalence of sch istosom iasis in creases more slowly than w ith s e le c tiv e  mass chemotherapy.
7. In the long-term , the approach of m olluscic ide and chemotherapy i s  an expensive contro l method.
8. Environmental change approach can con tro l prevalence a t a very low lev e l fo r long tim e. In the implementation period, the investmentmant of environmental change i s  not a cheap. But the environmental change approach can decrease the prevalence to  low lev e l in  the long time, so, per u n it time, th is  approach is  the most c o s t-e f fe c t iv e  in  the th ree  approaches fo r sch istosom iasis c o n tro l.
9. The cost of environmental change is  h igher in  the beginning of the implementation. The cost of th is  approach is  most exceeded the capacity  of the lo c a l health  resource. This approach should be considered w ith loca l
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a g ric u ltu re  programme development to g e th er. otherw ise, i t  w ill  be very d i f f ic u l ty  to  managed. Most im portantly  in those areas, during the a g ric u ltu re  programme developing, the e f fe c ts  on sch istosom iasis should be involved.
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