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Tes&ng	  	  

•  Reasons	  to	  test	  
–  To	  aid	  decision	  making	  	  
–  For	  educa&on	  
–  To	  reassure	  
–  For	  the	  physician	  

•  Every	  injec&on	  given	  without	  knowledge	  of	  	  
–  BG	  [	  to	  allow	  correc&on]	  
–  CHO	  [	  to	  allow	  appropriate	  dosing]	  

– is	  wrong	  



Systems	  

•  Frequency	  of	  tes&ng	  
– Propor&onal	  to	  number	  of	  injec&ons	  

•  Basal	  alone	   	   	   	   	   	  Fas&ng	  
•  BD	  mix 	   	   	   	   	   	  pre-‐inj	  
•  Or 	   	   	   	   	   	   	  Diagonal	  
•  MDI 	   	   	   	   	   	  4	  point	  
•  Or 	   	   	   	   	   	   	  7	  point	  
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HOW	  SHOULD	  WE	  ADJUST	  INSULIN	  
ACCORDING	  TO	  SMBG	  



Ann Intern Med. 1999;130(5):389-396.  

NPH	  +	  MeRormin	  

NPH	  +	  Glibenclamide	  

NPH	  +	  Glibenclamide	  +	  
meRormin	  

NPH	  +	  NPH	  

Dose	  adjustment	  algorithm	  
	  
-‐	  Start	  dose	  =	  FBG	  in	  mmol/l	  
	  
-‐  If	  FBG	  >	  8	  mmol/l	  on	  3	  days	  –	  incrase	  

by	  4	  units	  
-‐  If	  FBG	  i>	  6	  mmol/l	  ion	  3	  consecu&ve	  

days	  –	  increase	  by	  2	  units	  

-‐  Target	  FBG	  <6mmol/l	  



Titra&on	  algorithms	  

APOLLO	  TRIAL	  
•  BG	  on	  2	  consecu&ve	  days:	  	  

	  
<	  5.5	  	  -‐	  =	  target	  
5.6	  –	  6.7	  à	  add	  2	  units	  /	  day	  
6.7	  –	  7.8	  	  à	  Add	  4	  units	  /	  day	  
7.8	  -‐	  <	  8.9	  à	  +	  6	  units	  /	  day	  
>8.9	  =	  add	  8	  units	  	  

Levemir	  study	  
•  Average	  of	  3	  SMBG	  

•  <6.0	  	  	  -‐	  no	  change	  
•  6.1	  –	  10.0	  	  +2	  units	  
•  10.1	  –	  15.0	  	  	  +	  4	  units	  
•  >	  15	  units	  	  +	  6	  units	  
•  Any	  readings	  

–  	  3.1-‐	  4.0	  units	  	  -‐2	  units	  
–  <	  3.0	  mmol/l	  –	  4	  units	  





At	  LANTUS	  study	  

•  Mean	  FBG	  past	  3	  days	  
•  5.5	  –	  6.7	  	  à	  0-‐2	  unit	  change	  
•  6.7	  –	  7.8	  	  à	  +	  2	  units	  
•  7.8	  –	  10.0	  à	  +	  4	  units	  
•  >	  10.1	  à	  6	  –	  8	  units	  

•  Algorithm	  1	  –	  &tra&on	  at	  
every	  visit	  –	  managed	  by	  
physician	  

	  
•  Algorithm	  2	  à	  self-‐&tra&on	  

every	  3	  days.	  	  



At	  Lantus	  study	  results	  

Algorithm	  1	  –	  physician	  led	  
Algorithm	  2	  –	  pa&ent	  led	  



Transition to a Complex Insulin Regimen 

*  Intensify to a complex insulin regimen in  
year one if unacceptable hyperglycaemia 

708 T2DM 
on dual  

oral agents 

Add biphasic insulin* 
twice a day 

Add prandial insulin* 
three times a day R 

First Phase 

Add basal insulin* 
once (or twice) daily 

Add prandial insulin 
at midday 

Add basal insulin 
before bed 

Second Phase 

Add prandial insulin 
three times a day 

From one year onwards, if HbA1c levels were >6.5%, sulfonylurea 
therapy was stopped and a second type of insulin was added 



Starting Doses for Second Type of Insulin 

Biphasic group 
§  Add midday prandial insulin  

- 10% of current total daily biphasic insulin dose 
(limited to 4-6 units) 

Prandial group 
§  Add basal insulin at bedtime 

- 10 units 
Basal group 
§  Add prandial insulin at breakfast, lunch and 

dinner  
- 10% of current total daily basal insulin dose at 
each time point (limited to 4-6 units) 



HbA1c Values Over 3 Years 
Median±95% confidence interval 

Biphasic 
±prandial 

Prandial 
±basal 

Basal 
±prandial 

Overall 
6.9% 

(6.8 to 7.1) 



Insulin Doses Over 3 Years 

Median±95% confidence interval 

Biphasic 
±prandial 

Prandial 
±basal 

Basal 
±prandial 



Grade 2 or 3 Hypoglycaemia Over 3 Years 

Biphasic 
±prandial 

Prandial 
±basal 

Basal 
±prandial 



Structured	  tes&ng	  

Parkin	  et	  al;	  JDST	  ,	  2009	  





EFFEC	  OF	  SMBG	  ON	  NON-‐INSULTIN	  
TREATED	  T2	  



T y p e 	   1 	   d i a b e t e s 	  



Type	  1	  diabetes	  

•  Any	  injec&on	  without	  a	  BG	  reading	  is	  wrong	  
•  Just	  a	  guess	  

•  Picture	  of	  shoo&ng	  blindfolded	  



Case	  	  

•  Alex	  –	  33	  yr	  old	  with	  T1DM	  since	  age	  15	  
•  2	  young	  children,	  part	  &me	  job	  
•  Busy,	  overwhelmed	  
•  HBA1c	  10%	  
•  Dosen’t	  test	  

•  We	  persuade	  her	  to	  start	  tes&ng	  and	  see	  her	  
in	  2	  weeks	  



Visit	  2 	  	  

•  She	  tested	  4/day	  for	  a	  week	  and	  then	  stopped	  

Ø  All	  my	  readings	  were	  high	  
Ø  I	  felt	  like	  a	  complete	  failure	  
Ø What’s	  the	  point?	  



Pa&ent	  educa&on	  is	  the	  key	  

Dusseldorf	  programme	  





•  Insulin : Carb ratio   1 : 10 gms 
•  Correction factor = 50 
•  Current glucose = 200 mmol/l 
•  Meal insulin = 65 gms / 10 = 

6.5 units 
•  Correction insulin = [200 - 

100] /50 = 2 units 
•  Total dose = 6.5+2  = 8.5 units 



How	  many	  strips	  are	  enough?	  

CBG	  tests	  /	  day	  

HbA1c	  

T1	  diabetes	  exchange	  database;	  ATTD	  2012	  



The concept of « Health Numeracy » and 
functional insulin therapy 

  
 
 
 
 
 
 
 
 

 Cavanaugh K et al., Association of numeracy and diabetes control.                          
Ann Intern Med. 2008;148:737-746. 

Wilkinson, G. S. Wide Range 
Achievement Test–Revision 3. 
Wilmington, DE: Jastak 
Association, 1993 



SMART 	  ME T E R S 	  

•  Bolus	  calculators	  
•  PPalern	  recogni&on	  
•  average	  glucose	  [	  HbA1c	  ]	  	  
•  data	  analysis	  -‐	  real	  &me	  





















Barriers	  to	  tes&ng	  

•  Time	  to	  test	  
•  Pain	  

barriers	  to	  tes&ng	  
	  knowledge	  
	  beliefs	  
	  ac&on	  



Knowledge	  

Beliefs	  

Ac&on	  

Emo&onal	  
memory	  





Future	  	  

•  Alternate	  site	  tes&ng	  
•  Flash	  monitroing	  

•  Real	  &me	  data	  collec&on	  
•  Mapping	  to	  advice	  



Summary	  

•  More	  tests	  =	  beler	  control	  
•  Need	  to	  make	  tests	  count	  

– Knowledge	  
– Beler	  algorithms	  
– Smart	  meters	  

•  Need	  to	  make	  tes&ng	  easier	  


