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C a l c i u m  - h y d r o g e n p h o s p h a t e  was c o n s i d e r e d  as one o f  t h e  
ma in f a c t o r s  g o v e r n i n g  r e n a l  c a l c u l u s  f o r m a t i o n .  The 
d e g re e  o f  s a t u r a t i o n  ( e x p r e s s e d  as a c t i v i t y  p r o d u c t = A P )  
w i t h  r e s p e c t  t o  t h i s  phase  was t h e r e f o r e  c a l c u l a t e d  i n  
u r i n e s  o f  36 h y p e r c a l c i u r i c  c h i l d r e n  (20  a b s o r p t i v e ,  16 
r e n a l  s u b t y p e )  w i t h  i s o l a t e d  h e m a t u r i a  and 30 h e a l t h y  
c o n t r o l s .  The e f f e c t  o f  t h i a z i d e  t r e a t m e n t  on t h e  u r i n e  
s a t u r a t i o n  and on t h e  e v o l u t i o n  o f  h e m a t u r i a  was a l s o  
i n v e s t i g a t e d .  The r e s u l t s  w e re  compared  t o  t h e  u r i n a r y  
c a l c i u m  e x c r e t i o n  ( e x p r e s s e d  as C a / c r  r a t i o ) .  U r i n e s  o f  
b o t h  h y p e r c a l c i u r i c  g r o u p s  w ere  . s a t u r a t e d  on b a s a l  
c o n d i t i o n s  (AP above 3 . 5  x 10 T n o L r / l ^  ; - I g A P  b e l o w  
6 . 4 ) ,  t h e  v a l u e s  d i f f e r e d  s i g n i f i c a n t l y  f r o m  t h o s e  o f  
t h e  c o n t r o l s  ( - I g A P  = 6 . 7 8  +_ 0 . 4  i n  t h e  c o n t r o l - ;
6 . 1  +_ 0 . 2 5  i n  a b s o r p t i v e - ,  6 . 0 3  ±  0 . 3 4  i n  r e n a l  
h y p e r c a l c i u r i a  ; p < 0 . 0 0 1 ) .  T h i a z i d e  n o r m a l i z e d  t h e  
a c t i v i t y  p r o d u c t  i n  a l l  g r o u p s .

D u r i n g  t h i a z i d e  t h e r a p y  s i g n i f i c a n t  d e c r e a s e  i n  t h e  
o c c u r e n c e  o f  h e m a t u r i a  was n o t e d  ( p <  0 . 0 0 1  i n  b o t h  
h y p e r c a l c i u r i c  g r o u p s ) .  These  d a t a  f u r n i s h  f u r t h e r  
e v i d e n c e  on t h e  r e l a t i o n  o f  h y p e r c a l c i u r i a  and 
p o s t g l o m e r u l a r  h e m a t u r i a .  S i m u l t a n e o u s  d e t e r m i n a t i o n s  
o f  t h e  s t a t e  o f  s a t u r a t i o n  may p r o v i d e  f u r t h e r  
i n f o r m a t i o n  on t h e  " s t o n e  f o r m i n g  p o t e n t i a l "  o f  t h e  
u r i n e s  i n v e s t i g a t e d .

INTRODUCTION

R e c e n t l y  a number  o f  s t u d i e s  b a s e d  on e p i d e m i o l o g i c a l  d a t a  

e x a m i n e d  t h e  r e l a t i o n s h i p  be tween h y p e r c a l c i u r i a  and h e m a t u r i a .  

A c c o r d i n g  t o  t h e i r  d a t a ,  m i c r o s c o p i c  o r  even g r o s s  h e m a t u r i a  

may p r e c e e d  by y e a r s  r e n a l  s t o n e  f o r m a t i o n  i n  h y p e r c a l c i u r i c  

p a t i e n t s .  The e x a c t  mechanism o f  h e m a t u r i a  i s  n o t  know n,  

a l t h o u g h  c r y s t a l l u r i a  i s  one o f  t h e  supposed  and p l a u s i b l e
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f a c t o r s  / 4 , 1 0 , 1 4 , 1 6 , 1 8 , 2 0 / .  The s t a t e  o f  u r i n e  s a t u r a t i o n  i n  

t e r m s  o f  c a l c i u m  and p h o s p h a t e  i o n s  i s  p r o b a b l y  e s s e n t i a l  f o r  

t h e  d e v e l o p m e n t  o f  r e n a l  s t o n e s ,  i r r e s p e c t i v e l y  o f  t h e  

mec han is m o f  n i d u s  f o r m a t i o n  and g r o w t h  o f  t h e  s t o n e  / 3 , 1 1 , 1 7 / .  

U r i n e  s a t u r a t i o n  may be e x p r e s s e d  as " a c t i v i t y  p r o d u c t "  ( К д р ) ,  

t h e  name d e r i v i n g  f r o m  " i o n  a c t i v i t y " ,  s e r v i n g  as base  f o r  t h e  

c a l c u l u s .  The s a t u r a t i o n  l i m i t  o f  u r i n e  c o n c e r n i n g  one 

c o n s t i t u e n t  i s  d e f i n e d  by two  s p e c i a l  v a l u e s  o f  t h e  a c t i v i t y  

p r o d u c t ,  name ly  t h e  s o l u b i l i t y  p r o d u c t  and t h e  f o r m a t i o n  

p r o d u c t .  The s o l u b i l i t y  p r o d u c t  ( K g p )  r e p r e s e n t s  t h e  l i m i t  

a b o v e  w h ic h  t h e  p r e s e n t  s t o n e s  may g r o w ,  b u t  i f  no s t o n e  

c r y s t a l s  a re  p r e s e n t ,  th e n  p r e c i p i t a t i o n  w i l l  n o t  t a k e  p l a c e  

( h e t e r o g e n o u s  n u c l é a t i o n ) .  The f o r m a t i o n  p r o d u c t  ( K p p )

r e p r e s e n t s  t h e  l i m i t  o f  s u p e r s a t u r a t i o n ,  i t s  v a l u e  i s  d e f i n e d  

e x p e r i m e n t a l l y ,  a bove  t h i s  l i m i t  b o t h  new s t o n e s  can be f o r m e d  

and o l d  s t o n e s  can g ro w  (homogenous  n u c l é a t i o n )  / 3 , 1 1 , 1 2 , 2 1 / .

The aim o f  t h e  p r e s e n t  work  was t h e  s i m u l t a n e o u s  s t u d y  o f  

t h e  e v o l u t i o n  o f  t h e

a )  u r i n a r y  c a l c i u m  e x c r e t i o n

b )  s t a t e  o f  s a t u r a t i o n  o f  u r i n e  t o  c a l c i u m  h y d r o g e n p h o s p h a t e

c )  h e m a t u r i a

i n  h y p e r c a l c i u r i c  c h i l d r e n  w i t h  i s o l a t e d ,  p o s t g l o m e r u l a r  

h e m a t u r i a  -  on b a s a l  c o n d i t i o n s  and d u r i n g  t h i a z i d e  t r e a t m e n t  

and  t h u s  t o  p r o v i d e  f u r t h e r  d a t a  on t h e  mechanism o f  h e m a t u r i a  

and  s t o n e  f o r m a t i o n  i n  h y p e r c a l c i u r i c  c h i l d r e n .

PATIENTS AND METHODS

S i x t y - s i x  c h i l d r e n  were i n v e s t i g a t e d :  36 h y p e r c a l c i u r i c ,  30 
n o r m a l  c o n t r o l s .  The 36 h y p e r c a l c i u r i c  c h i l d r e n  (mean age 8  

y e a r s ,  ra nge  4 - 1 5 )  were o b s e r v e d  o r i g i n a l l y  b e c a u s e  o f  
h e m a t u r i a  o f  p o s t g l o m e r u l a r  o r i g i n :  t h e  c l a s s i f i c a t i o n  was
b a s e d  on t h e  a n a l y s i s  o f  u r i n a r y  r e d  c e l l  m o r p h o lo g y  by 0PT0N 
p h a s e  c o n t r a s t  m i c r o s c o p e ,  and u r i n a r y  p r o t e i n  p a t t e r n  s t u d i e s  
u s i n g  SDS-PAGE / 1 4 / .  I d i o p a t h i c  h y p e r c a l c i u r i a  was d i a g n o s e d  i n  
t h e  absence  o f  known c a u s e s  o f  h y p e r c a l c i u r i a  i f  u r i n a r y  C a / c r  
e x c e e d e d  0 . 6  mmol/mmol  a n d / o r  u r i n a r y  Ca e x c r e t i o n  e x c e e d e d  0 . 1  
m m o l / k g / 2 4 h .  H y p e r c a l c i u r i c  c h i l d r e n  w i t h  C a / c r  b e l o w  0 . 6  on 
l o w  c a l c i u m  d i e t  were  c o n s i d e r e d  as h a v i n g  a b s o r p t i v e  
h y p e r c a l c i u r i a ,  w h i l e  t h o s e  h a v i n g  a r a t i o  s t i l l  above  0 . 6  were  
c l a s s i f i e d  as c a s e s  o f  r e n a l  h y p e r c a l c i u r i a  / 5 / .  Tw en ty  o f  t h e
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36 p a t i e n t s  had a b s o r p t i v e  h y p e r c a l c i u r i a  and 16 r e n a l  
h y p e r c a l c i u r i a .

C o l l e c t e d  24 h u r i n e s  o f  30 h e a l t h y  c h i l d r e n  (mean age 10 
y e a r s ,  ra nge  5 - 1 5 )  s e r v e d  as c o n t r o l .

I n  t h e  p r e s e n t  w o rk  a l l  c h i l d r e n  o f  t h e  s t u d y  g r o u p s  were  
e x a m i n e d  i n  2  c o n s e c u t i v e  p e r i o d s :
a )  u n r e s c r i c t e d  d i e t
b )  h y d r o c h l o r o t h i a z i d e  t r e a t m e n t  f o r  7 days  ( d a i l y  dose  1 mg/kg)  
A l l  c h i l d r e n  o f  t h e  c o n t r o l  g rou p  were  i n v e s t i g a t e d  on b a s a l  
c o n d i t i o n s  o n l y .

A t  t h e  end o f  each  p e r i o d ,  24 h u r i n e  c o l l e c t i o n  was
p e r f o r m e d  and b l o o d  sam p le  was t a k e n .  C o n c e n t r a t i o n s  o f
c r e a t i n i n e ,  c a l c i u m ,  p h o s p h a t e ,  s o d i u m ,  p o t a s s i u m ,  u r i c  a c i d  
were  measured  and t h e  a l k a l i n e  p h o s p h a t a s e  a c t i v i t y  was
d e t e r m i n e d  by r o u t i n e  c h e m i c a l  a n a l y s i s  on T e c h n i c o n  RA-1000  
A u t o a n a l y s e r  and ISE m o d u l e .

The C a / c r  was c a l c u l a t e d  i n  a l l  u r i n e  s p e c i m e n s .
The a c t i v i t y  p r o d u c t  o f  CaHP04  was c a l c u l a t e d  u s i n g  t h e

f o l l o w i n g  e q u a t i o n :

KAP = a C a 2 +  • a H P 0 4 2 -  = f LC a 2 + -' * f [ H P 0 4 2 "j

w here  £  i s  t h e  a c t i v i t y ,  f_ r e p r e s e n t s  a c t i v i t y  c o e f f i c i e n t s ,  
t h e  b r a c k e t s  d e n o t e  m o l a r  c o n c e n t r a t i o n s  o f  f r e e  i o n s  / 1 1 , 1 2 / .  
f_ was c a l c u l a t e d  f r o m  t h e  D e b y e - H i i c k e l  l a w ,  t h e  l e v e l  o f  
i o n i s e d  c a l c i u m  was c a l c u l a t e d  u s i n g :  £Ca2+J ~  0 . 5  • Cay / 1 5 / ;
and HP04 z_ was c a l c u l a t e d  f r o m  Py a c c o r d i n g  t o  t h e  p r i n c i p l e s  
o f  comp le x  e q u i l i b r i a  / 1 7 / .  Cay and Py r e p r e s e n t  t h e
c o n c e n t r a t i o n s  o f  t o t a l  c a l c i u m  and i n o r g a n i c  p h o s p h a t e  i n  
u r i n e .

I n  11 o f  t h e  a b s o r p t i v e  and 10 o f  t h e  r e n a l  h y p e r c a l c i u r i c  
c h i l d r e n  th e  e v o l u t i o n  o f  t h e  deg re e  o f  h e m a t u r i a  was e v a l u a t e d  
as f o l l o w s :

The p a r e n t s  o f  t h e  p a t i e n t s  were s u p p l i e d  w i t h  " M e d i - T e s t  
Combi  9 "  t e s t  s t r i p s  ( M a c h e r e y - N a g e l  l a b s . )  i n c l u d i n g  r e a g e n t s  
f o r  r a p i d  d e t e r m i n a t i o n  o f  b l o o d .  The minimum s e n s i t i v i t y  o f  
t h e  t e s t  s t r i p  i s  5 t o  10 e r y t h r o c y t e s / m i c r o l i t e r  u r i n e .  
C o l l e c t e d  u r i n e  was c h e c k e d  d a i l y  f o r  b l o o d  and d e n o t e d  by 
1 , 2 , 3  a c c o r d i n g  t o  t h e  m a n u f a c t u r e r ' s  i n s t r u c t i o n s  ( = d e g r e e  o f  
h e m a t u r i a ) .  A f t e r  t h e  c o n t r o l  p e r i o d  on n o r m a l  d i e t ,  
h y d r o c h l o r o t h i a z i d e  was g i v e n  i n  a d a i l y  dose  o f  1 mg/kg  f o r  14 
day  s .

On t h e  b a s i s  o f  t h e  u r i n a r y  b l o o d  t e s t  r e s u l t s  o b t a i n e d  f r o m  
t h e  p a r e n t s ,  t h e  c o n t r o l  p e r i o d  ( C ) ,  and t h e  second  week o f  
t h i a z i d e  t r e a t m e n t  (H)  w ere  e v a l u a t e d .

Fo r  each c h i l d  a " w e i g h t e d  h é m a t u r i e  r a t i o "  was c a l c u l a t e d  
as f o l l o w s :
[ / d e g r e e  o f  h e m a t u r i a ) / ( n u m b e r  o f  p a t i e n t s ) J  / ( n u m b e r  o f  days  
o f  t h e  p e r i o d )
( D i m e n s i o n :  d e g re e  o f  h e m a t u r i a / c h i l d / d a y ) .
S t a t i s t i c a l  a n a l y s i s  was p e r f o r m e d  by S t u d e n t ' s  t - t e s t .

A p p r o v a l  o f  t h i s  s t u d y  was g r a n t e d  by t h e  l o c a l  E t h i c a l  
Commettee  and i n f o r m e d  c o n s e n t  was o b t a i n e d  f r o m  t h e  p a r e n t s  o f  
each  c h i l d  b e f o r e  a d m i t t e d  t o  t h e  s t u d y .
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RESULTS

A l l  c h i l d r e n  had  n o r m a l  se rum c a l c i u m ,  p h o s p h a t e  and u r i c  

a c i d  l e v e l s ,  and a l k a l i n e  p h o s p h a t a s e  a c t i v i t y ,  thes.e v a l u e s  

w e re  norma l  a t  t h e  end  o f  t h i a z i d e  t r e a t m e n t ,  t o o .

The e v o l u t i o n  o f  v a l u e s  o f  С а / с г ,  К д р  and o f  t h e  WHR are  

shown on F i g u r e s  1 , 2  and 3,  r e s p e c t i v e l y .

Control Absorptive hypercalciuria Renal hypercalciuria

1: Normal diet 2: Thiazide treatment

F i g . 1 ■ E v a l u a t i o n  o f  t h e  C a / c r e a t i n i n e  r a t i o  ( C a / c r )  i n  th e  
c o n t r o l  and  s t u d y  g r o u p s ,  * * *  p <  0 .0 0 1

A c t i v i t y  p r o d u c t  i s  e x p r e s s e d  as - 1 д К д р  ( F i g . 2 ) .  On n o rm a l  

d i e t  th e  C a / c r  and  К д р  v a l u e s  o f  h y p e r c a l c i u r i c  c h i l d r e n  

d i f f e r e d  s i g n i f i c a n t l y  f r o m  t h e  re fe rence  v a l u e s  o f  t h e  c o n t r o l  

g r o u p .

S i x t e e n  c h i l d r e n  o u t  o f  t h e  20 w i t h  a b s o r p t i v e  

h y p e r c a l c i u r i a  had  t h e i r  u r i n e  s a t u r a t i o n  v a l u e s  i n  t h e  

m e t a s t a b l e  zone  on b a s a l  c o n d i t i o n s .  A l l  b u t  one o f  t h e  16 

v a l u e s  o f  t h e  r e n a l  h y p e r c a l c i u r i c  c h i l d r e n  on n o r m a l  d i e t
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Control Absorptive hypercalciuria Renal hypercalciuria

1: Normal diet 2:Thiazide treatment

F i g . 2.  E v o l u t i o n  o f  t h e  a c t i v i t y  p r o d u c t  o f  С а Н Р О д ( К д р )  i n  t h e  
c o n t r o l  and s t u d y  g r o u p s ,  * x *  p <  0 . 0 0 1  

SP: s o l u b i l i t y  p r o d u c t  
FP: f o r m a t i o n  p r o d u c t

were i n  t h e  s a t u r a t e d  z o n e .  D u r i n g  t h i a z i d e  a d m i n i s t r a t i o n  KAp 

v a l u e s  were  s i m i l a r  t o  t h o s e  o f  t h e  c o n t r o l  g r o u p .  ( F i g .  2 ) .

H y d r o c h l o r o t h i a z i d e  i n d u c e d  a s i g n i f i c a n t  d e c re a s e  o f  WHR i n  

t h e  h y p e r c a l c i u r i c  g r o u p s  ( F i g .  3 ) .

A n a l y s i s  o f  t h e  c o r r e l a t i o n  be tw een  C a / c r  and К д р  i n  t h e  

d i f f e r e n t  g r o u p s  on n o r m a l  d i e t  shows s i g n i f i c a n t  p o s i t i v e  

c o r r e l a t i o n  i n  t h e  c o n t r o l  g ro u p  ( r = 0 . 3 8 ,  p < 0 . 0 1 ) ,  w h i l e  a
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F i g .  3.  E v o l u t i o n  o f  t h e  de g re e  o f  h e m a t u r i a  (WHR) d u r i n g  
t h i a z i d e  t r e a t m e n t ,  * *  p < 0 . 0 1

s i g n i f i c a n t  n e g a t i v e  one i n  r e n a l  h y p e r c a l c i u r i a  ( r =  - 0 . 5 4 ,  

p < 0 . 0 5 ) .  T h e r e  was no c o r r e l a t i o n  be tw een t h e  two  v a l u e s  i n

a b s o r p t i v e  h y p e r c a l c i u r i a  ( r = 0 . 1 8 ) .

1: Normal diet 2 : Thiazide treatment
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DISCUSSION

The p a t h o g e n e s i s  o f  a r e n a l  s t o n e  r e p r e s e n t s  a d u a l  p r o c e s s  

o f  n i d u s  f o r m a t i o n  and t h e  s u b s e q u e n t  d e v e l o p m e n t  o f  t h e  n i d u s  

i n t o  a s t o n e .  The n i d u s  may f o r m  s p o n t a n e o u s l y  by p r e c i p i t a t i o n  

f r o m  s u p e r s a t u r a t e d  u r i n e  by homogenous n u c l é a t i o n ,  o r  o r g a n i c  

m a t r i x  may f a c i l i t a t e  t h e  p r e c i p i t a t i o n  o f  i n o r g a n i c  s a l t s .  

A c c o r d i n g  t o  r e c e n t  s t u d i e s  homogenous  n u c l é a t i o n  o f  c a l c i u m  

o x a l a t e  i s  a l m o s t  i m p r o b a b l e  / 3 / ,  t h e  k i d n e y  i s  i n c a p a b l e  o f  

c r e a t i n g  s u f f i c i e n t  s u p e r s a t u r a t i o n .  The i n i t i a l  n i d u s  o f  

c a l c i u m  c o n t a i n i n g  s t o n e s  i s  u s u a l l y  c a l c i u m  p h o s p h a t e .  The 

d e p o s i t i o n  o f  c a l c i u m - o x a l a t e ,  c a l c i u m - h y d r o g e n p h o s p h a t e  o r  

b o t h  o c c u r s  o v e r  t h e  n i d u s  / 3 , 1 1 , 1 2 / .

I n  t h e  p r e s e n t  wo rk  t h e  r e l a t i o n s h i p  be tween t h e  u r i n a r y  

c a l c i u m  e x c r e t i o n  ( e x p r e s s e d  as C a / c r  r a t i o )  / 5 / ,  t h e  s t a t e  o f  

s a t u r a t i o n  o f  u r i n e s  c o n c e r n i n g  c a l c i u m - h y d r o g e n p h o s p h a t e  and 

t h e  e v o l u t i o n  o f  h e m a t u r i a  were s t u d i e d  i n  t h e  w e l l  d e f i n e d  

p a t i e n t  g r o u p s  o f  h y p e r c a l c i u r i c  c h i l d r e n  and c o n t r o l s .

We f o u n d  t h a t  h y p e r c a l c i u r i c  c h i l d r e n  n o t  o n l y  e x c r e t e d  

c a l c i u m  i n  s i g n i f i c a n t l y  h i g h e r  am o u n t s  t h a n  c o n t r o l s ,  b u t  a l s o  

t h e i r  u r i n e  a l s o  had a h i g h  " s t o n e  f o r m i n g  p o t e n t i a l " .  P o s i t i v e  

c o r r e l a t i o n  was f o u n d  be tween C a / c r  and Кдр i n  t h e  c o n t r o l  

g r o u p  o f  h e a l t h y  c h i l d r e n .  H o w e v e r ,  i n  t h e  p a t i e n t  g r o u p s  no 

such  c o r r e l a t i o n  c o u l d  be d e t e r m i n e d .  T ha t  means u r i n a r y  

c a l c i u m  e x c r e t i o n  i s  o n l y  one ( i m p o r t a n t )  f a c t o r  o f  u r i n e  

s a t u r a t i o n ,  b u t  t h e r e  i s  no d i r e c t  r e l a t i o n  be tw een  u r i n e  

s a t u r a t i o n  and u r i n a r y  C a / c r  r a t i o .

H y p o c a l c i u r i c  e f f e c t  o f  t h i a z i d e  d i u r e t i c s  i s  known s i n c e  

1959 / 6 / :  i n  c o n t r a s t  t o  o t h e r  d i u r e t i c s ,  t h e  c h r o n i c

a d m i n i s t r a t i o n  o f  t h e s e  d r u g s  d i m i n i s h e s  u r i n a r y  c a l c i u m  

e x c r e t i o n  / 6 , 7 , 9 , 1 9 / .  T h i s  h y p o c a l c i u r i c  e f f e c t  has  made 

t h i a z i d e s  u s e f u l  i n  t h e  management  o f  r e c u r r e n t  c a l c i u m  

n e p h r o l i t h i a s i s  and i d i o p a t h i c  h y p e r c a l c i u r i a  i n  a d u l t s .  I t  i s  

t h e  t r e a t m e n t  o f  c h o i c e  i n  r e n a l  h y p e r c a l c i u r i a ,  b u t  i t  i s  

u s e f u l  i n  a b s o r p t i v e  h y p e r c a l c i u r i a  and n o r m o c a l c i u p i c

n e p h r o l i t h i a s i s  t o o  because  o f  t h e  c o m p l e x i t y  o f  mec han i sms  o f  

r e n a l  s t o n e  f o r m a t i o n  / 2 , 7 , 9 / .

The d i p s t i c k  c h e m i c a l  u r i n a n a l y s i s  i s  an a c c u r a t e
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s e m i q u a n t i t a t i ve m e th od  f o r  s c r e e n i n g  o f  h e m a t u r i a  / 1 , 8 , 1 3 / .  

A d m i n i s t r a t i o n  o f  t h i a z i d e s  n o t  o n l y  l o w e r e d  u r i n a r y  c a l c i u m  

e x c r e t i o n  and a c t i v i t y  p r o d u c t  o f  СаНРОд b u t  a l s o  c a u s e d  a 

s i m u l t a n e o u s  d e c r e a s e  o f  th e  h e m a t u r i a .  These d a t a  a r e  f u r t h e r  

e v i d e n c e  s u p p o r t i n g  t h e  t h e o r y  o f  c r y s t a l l u r i a  as b e i n g  t h e  

c a u s e  o f  i s o l a t e d  h e m a t u r i a  i n  t h e s e  p a t i e n t s .  S i m u l t a n e o u s  

d e t e r m i n a t i o n s  o f  t h e  a c t i v i t y  p r o d u c t  may p r o v i d e  

c o m p l e m e n t a r y  d a t a  on t h e  d a n g e r  o f  r e n a l  s t o n e  f o r m a t i o n  and 

may h e l p  i n  t h e  q u a n t i t a t i v e  a s s e s s m e n t  o f  t h e  t h e r a p i e s  

re co m m e n d e d .
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