
DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 3 ( 6 )  , 547-553 (1977) 

THE ONE-POINT METHOD AS CLINICAL TOOL 

TO CALCULATE AND/OR ADJUST DOSAGE REGIMEN 

W. A .  Ritschel 

University of Cincinnati Medical Center 

College of Pharmacy, Cincinnati, Ohio 4 5 2 6 7  

ABSTRACT 

The one-point method is presented as clinical 

tool to calculate the dosage regimen for patients 

where differences in steady state blood levels are 

expected due to change in volume of distribution 
(edema, obesity, myocardial or coronary infarction, 

hypoalbuminemia, displacement from protein binding, 

etc). The one-point method is based on the c' - and 
superposition methods using a single blood sample 

upon administration of a test dose during the first 

dosing interval. 

min 

This method is indicated when assessment of the 

dosage regimen is complicated by a change in either the 

volume of distribution, Vd, or the elimination rate 

constant, kel, or when the distribution coefficient, a ' ,  
is not known. There are various clinical situations in 

which Vd is altered, such a s  in patients with edema, 

obesity, recent coronary or myocardial infarction, 

hepatic failure, hypoalbuminemia, displacement from pro- 

tein binding due to other concomitantly given drugs, etc. 
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548 RITSCHEL 

I n  t h e s e  cases  a t e s t  d o s e  D i s  g i v e n  w h i c h  s h o u l d  

b e  sma l l e r  t h a n  a " n o r m a l "  m a i n t e n a n c e  d o s e  s i z e  D .  
t e s t  

The o n e - p o i n t  me thod  i s  b a s e d  o n  t h e  o p e n  one-com- 

p a r t m e n t  mode l  by  d e t e r m i n a t i o n  o f  a s i n g l e  d r u g  c o n c e n -  

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

f i r s t  C o s i n g  i n t e r v a l  ( 1 , 2 )  a n d  t h e  c '  -me thod  ( 3 ) .  

A f t e r  a d m i n i s t r a t i o n  o f  D a b l o o d  s a m p l e  i s  
min  

t e s t  
t a k e n  t o w a r d s  t h e  e n d  of  t h e  d o s i n g  i n t e r v a l .  The t i m e  

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

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

m o n o e x p o n e n t i a l  

t i m e  t o  a n a l y s e  

d o s i n g  i n t e r v a l  

n o r m a l l y  u s e d .  

a g e  r e g i m e n  d u r  

e l i m i n a t i o n  r a t  

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

t h e  s a m p l e  b e f o r e  t h e  e n d  of  t h e  f i r s t  

The d o s i n g  i n t e r v a l  i s  c h o s e n  as  

T h i s  p e r m i t s  t o  a l r e a d y  a d j u s t  t h e  d o s -  

ng t h e  f i r s t  d o s i n g  i n t e r v a l .  The 

c o n s t a n t ,  ke l ,  o r  t e r m i n a l  d i s p o s i t i o n  

r a t e  c o n s t a n t ,  8 ,  o f  t h e  d r u g  i s  n o t  i n d i v i d u a l l y  d e t e r -  

mined  b u t  r e t r i e v e d  a s  a v e r a g e  p a r a m e t e r  f r o m  t h e  

l i t e r a t u r e  o r  t a k e n  f r o m  a c o m p i l a t i o n  o f  b i o l o g i c a l  

h a l f - l i v e s  ( 4 )  u s i n g  e q u a t i o n  1: 

0 . 6 9 3  
kel = - 

5 / 2  
Eq. 1. 

From t h e  o n e  blood s a m p l e  t a k e n  a l s o  s e r u m  

c r e a t i n i n e  i s  d e t e r m i n e d .  I n  case o f  a b n o r m a l  s e r u m  

c r e a t i n i n e  v a l u e s  ( > 1 . 4 )  t h e  c o r r e s p o n d i n g  c r e a t i n i n e  

c l e a r a n c e ,  

t h e  nomogram b y  S i e r s b a e k - N i e l s e n  e t  a l .  (5) o r  b y  u s i n g  

e q u a t i o n  2 by C o c k c r a f t  a n d  G a u l t  (6): 

i s  d e t e r m i n e d  e i t h e r  b y  u s e  of "treat . o b s .  

- ( 14 0 -A ) ' BW - 
ser  ' l c r e a t . o b s .  7 2 - c r  Eq. 2 .  
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ONE POINT METHOD AS CLINICAL TOOL 549 

I n  t h e  c a s e  C 1  2 r e a t . o b s .  i s  l e s s  t h a n  a p p r o x i m a t e -  

l y  80 ml/min/1.73 m c o r r e c t i o n  f o r  t h e  r e t r i e v e d  k 

i s  made a c c o r d i n g  t o  e q u a t i o n  3: 
e l  

" c r e a t  . o b s .  -1) *FeJ+ l}  Eq.3.  

From t h e  d r u g  c o n c e n t r a t i o n ,  c o f  t h e  sample  
PX 

t a k e n  a t  t i m e  t , t h e  minimal  d r u g  c o n c e n t r a t i o n  a t  

s t e a d y  , c '  i s  c a l c u l a t e d  as would r e s u l t  

i f  one  would c o n t i n u e  t o  a d m i n i s t e r  D 

X 

min t e s t  d o s e '  

t e s t '  

C -k *T 
px e l  p r e d .  me 

- k e l  p r e d .  Otx 

Eq .4 .  e - C '  

* T  min t e s t  dose -  
- k e l  p r e d .  1-e 

The v a l u e  o b t a i n e d  i s  t r e a t e d  by u s e  o f  t h e  

" s u p e r p o s i t i o n " - m e t h o d  by W e s t l a k e  (7) and Boxer ( 8 )  i n  

o r d e r  t o  c a l c u l a t e  t h e  " d e s i r e d "  d o s e  s i z e  , Dde s i re d : 

Lmin d e s i r e d  .D 
Eq. 5 .  - - 

D d e s i r e d  c '  t e s t  d o s e  min t e s t  d o s e  

As c '  t h e  minimum e f f e c t i v e ,  MEC, o r  min d e s i r e d  
minimum i n h i b i t o r y ,  M I C ,  o r  d e s i r e d  d r u g  c o n c e n t r a t i o n  

i s  u s e d .  

S i n c e  t h e  t e s t  d o s e ,  D t e s t ,  i s  u s u a l l y  smaller  t h a n  

r e q u i r e d ,  and  a l o a d i n g  d o s e  s i z e  D* i s  recommended i n  

o r d e r  t o  o b t a i n  s t e a d y  s t a t e  as soon a s  p o s s i b l e ,  t h e  

d e s i r e d  l o a d i n g  d o s e ,  D * d e s i r e d '  i s  c a ' l c u l a t e d .  

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

I n  
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550 RITSCHEL 

the test dose at the end of the first dosing interval 

has to be considered as given in equation 6 :  

The one-point method presented here is applicable 

for the open one-compartment or higher compartment 
models as long as the blood sample taken is representa- 

tive for the monoexponential terminal slope and the 

analysis of the drug is reliable. The procedure is 

shown in FIG.1. 

ONE POINT METHOD 

Blood Blood 
Somple Somple + 

Dtest a s i r e d  Ddesired Ddesired Ddesired 

'X TIME 

I t 
Determinotion of Monitoring ond /or 
drug conc. ond readjustment of 
serum creot. dose size. 
colculotion of 
&sired and 
Ddarirrd 

FIGURE 1 D
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ONE POINT METHOD AS CLINICAL TOOL 551 

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

i s  g i v e n  a t  t h e  end  o f  t h e  D:esiredf l o a d i n g  d o s e  , 
f i r s t  d o s i n g  i n t e r v a l  f o l l o w e d  by t h e  d e s i r e d  m a i n t e n -  

a n c e  d o s e s ,  

Blood s a m p l e s  t a k e n  a t  t h e  end  o f  any  d o s i n g  i n t e r v a l  

a r e  u s e d  f o r  m o n i t o r i n g .  R e a d j u s t m e n t  i f  n e c e s s a r y  

c a n  s i m p l y  be  made u s i n g  e q u a t i o n  7 :  

i n  r e g u l a r  d o s i n g  i n t e r v a l s .  D d e s i r e d '  

C '  min d e s i r e d  'D Eq. 7 .  - - 
D i e a d j u s t e d  C '  d e s i r e d  

PT 

T h i s  e q u a t i o n  c a n  a l s o  be  u s e d  i n  any  e x i s t i n g  

d o s a g e  r eg imen  if s t e a d y  s t a t e  h a s  b e e n  r e a c h e d .  A 

r e a d j u s t m e n t  m i g h t  be  n e c e s s a r y  i f  t h e  V d  o r  k 

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

change  e l  

F o r  p r a c t i c a l  u s e  o f  t h e  o n e - p o i n t  method o n e  h a s  t o  

be  aware  o f  t h e  a s s u m p t i o n s  and  l i m i t a t i o n s  i m p l i e d .  

The a p p r o a c h  i s  b a s e d  on  t h e  a s s u m p t i o n  t h a t  ka>>k e l  

p a r t i c u l a r l y  t h a t  no f l i p - f l o p  model i s  i n v o l v e d ,  and  t h a t  

t h e  d o s i n g  i n t e r v a l  T i s  s u c h  t o  e n s u r e  c o n s e c u t i v e  d o s e s  t o  

be  g i v e n  when t h e  b l o o d  l e v e l  o f  t h e  p r e v i o u s  d o s e  i s  i n  t h e  

m o n o e x p o n e n t i a l  e l i m i n a t i o n  p h a s e .  

A l though  e q u a t i o n  3 f o r  c a l c u l a t i n g  kel pred d o e s  n o t  

a l l o w  c o r r e c t i o n  i n  h e p a t i c  f a i l u r e  t h e  o n e - p o i n t  method c a n  

b e  u s e d  w i t h  t h e  f o l l o w i n g  m o d i f i c a t i o n :  t h e  d r u g  c o n c e n t r a -  

t i o n ,  c a f t e r  t h e  t e s t  d o s e  m a s t  be  d e t e r m i n e d  n o t  a t  t i m e  

tx b u t  a t  t h e  end  o f  t h e  f i r s t  d o s i n g  i n t e r v a l  T. 
PX 

I n  t h i s  

c a s e  c '  w i l l  r e s u l t  i n  a u s e f u l  a p p r o x i m a t i o n .  min t e s t  d o s e  

An a l t e r n a t i v e  i n  c a s e  o f  h e p a t i c  f a i l u r e  would be t o  u s e  

e q u a t i o n  7 .  
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552  RIT S CHEL 

A l i m i t a t i o n  o f  t h e  o n e - p o i n t  me thod  i s  a c h a n g e  i n  

p r o t e i n  b i n d i n g  o f  d r u g s  l a r g e l y  bound  t o  plasma p r o t e i n s  

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

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

SYMBOLS : 

1. 

2. 

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9. 

10. 

11. 

1 2 .  

1 3 .  

14. 

15. 

16. 

17. 

18. 

A = a g e  i n  y e a r s  

BW = body  w e i g h t  o f  p a t i e n t  i n  kg 

‘’creat . o b s .  

‘;in d e s i r e d  

= c r e a t i n i n e  c l e a r a n c e  o f  p a t i e n t  

= d e s i r e d  minimum d r u g  c o n c e n t r a t i o n  

a t  s t e a d y  s t a t e  = M I C  = MEC i n  yq/ml  

= t h e o r e t i c a l  minimum d r u g  c o n c e n t r a -  ‘kin t e s t  d o s e  
t i o n  a t  s t e a d y  s t a t e  i f  d o s i n g  

wou ld  c o n t i n u e  w i t h  D i n  pg/rnl  t e s t  
c ‘  = d r u g  c o n c e n t r a t i o n  f o u n d  a t  t h e  e n d  of a n y  

PT 
d o s i n g  i n t e r v a l  o n c e  s t e a d y  s t a t e  i s  r e a c h e d  

= s e r u m  c r e a t i n i n e  o f  p a t i e n t  i n  mg/100 m l  “ser 
D = r e a d j u s t e d  m a i n t e n a n c e  d o s e  s i z e  o n c e  

r e a d j u s t e d  
s t e a d y  s t a t e  i s  r e a c h e d ,  i n  mg 

= d e s i r e d  a d j u s t e d  m a i n t e n a n c e  d o s e  s i z e  D d e s  i r e d  
€ o r  i n d i v i d u a l  p a t i e n t  i n  mg 

D* = d e s i r e d  a d j u s t e d  l o a d i n g  d o s e  s i z e  f o r  d e s i r e d  
i n d i v i d u a l  p a t i e n t  i n  mg 

= t e s t  d o s e  i n  mg 
-1 

= p r e d i c t e d  e l i m i n a t i o n  r a t e  c o n s t a n t  

a d j u s t e d  f o r  p a t i e n t ‘ s  i n d i v i d u a l  

c r e a t i n i n e  c l e a r a n c e  i n  h r - I  

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

k e l  p r e d .  

Fel = f r a c t i o n  o f  d r u g  e l i m i n a t e d  v i a  k i d n e y  

MEC = minimum e f f e c t i v e  c o n c e n t r a t i o n  i s  pg/ml 

M I C  = minimum i n h i b i t o r y  c o n c e n t r a t i o n  i n  ug/ml  

S = s e x :  €or m a l e s :  S = O  

€o r  f e m a l e s :  S=12 

T = d o s i n g  i n t e r v a l  i n  h r s  
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1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 
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