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Like any therapeutic agent involved in the management Like any therapeutic agent involved in the management 

of type 2 diabetes of type 2 diabetes insulin insulin should attempt should attempt 

to achieve the better and  earlierto achieve the better and  earlier

EFFICIENCYEFFICIENCY



But what is exactly But what is exactly 
efficiencyefficiency ??



At first glance At first glance EFFICIENCYEFFICIENCY can be considered as can be considered as 
a cluster of several  parameters that include :a cluster of several  parameters that include :
•• EfficacyEfficacy
•• SafetySafety
•• Quality of lifeQuality of life
•• PatientPatient’’s satisfactions satisfaction
•• Economic considerations : cost / benefit ratioEconomic considerations : cost / benefit ratio



ConsiderConsider onlyonly the the twotwo first components of first components of efficiencyefficiency : : 

EFFICACY and SAFETYEFFICACY and SAFETY

(a) How we can define the glycemic disorders : the glucose triad(a) How we can define the glycemic disorders : the glucose triad

and tetrad ?and tetrad ?

(b) How to manage the different components of the glucose triad(b) How to manage the different components of the glucose triad

and tetrad with insulin ?and tetrad with insulin ?

(c) Is the lower , the better?(c) Is the lower , the better?

(d) However is the lower , the safer ?(d) However is the lower , the safer ?



THE COMPONENTS OF EFFICACY:THE COMPONENTS OF EFFICACY:
How we can define the glycemicHow we can define the glycemic
disorders in type 2 diabetes?disorders in type 2 diabetes?

•• THE GLUCOSE TRIAD THE GLUCOSE TRIAD : : FastingFasting and postprandial glucoseand postprandial glucose

•• THE GLUCOSE TETRAD THE GLUCOSE TETRAD : an : an additionnaladditionnal parameterparameter ::

the glucose the glucose variabilityvariability



A A catenarycatenary model model 

MechanismsMechanisms OutcomesOutcomesFactorsFactors

Sustained 
Chronic

Hyperglycemia
(HbA1c)

Excess 
of 

glycation
Microangiopathy

Macroangiopathy



Incidence per 1000 person-years (%)

UKPDS    BMJ   2000; 321: 405- 412

Mean HbA1 c (%)



A A catenarycatenary model model withwith the contributionthe contribution
of basal and postprandial of basal and postprandial hyperglycemiahyperglycemia
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PPGPPG
The The peakpeak

glucose glucose levellevel

FPGFPG
The basalThe basal

glucose glucose levellevel

HbAHbA11 cc
The The longlong--termterm averageaverage glucose glucose levellevel

The glucose The glucose triadtriad::
for optimal management for optimal management wewe shouldshould targettarget......



100

300

8 12 19

Glycemia (mg/dl)

Type 2 diabetic patient with  
HbA1 c = 8%

6%

Hours

200

Basal  + Postprandial Hyperglycemia = 2% of HbA1c



0

20

40

60

80

Relative contribution (%)

Quintiles of HbA1 c
< 7.3 7.3-8.4 8.5-9.2 9.3-10.2 >10.2

1 2 3 4 5

L. Monnier, H. Lapinski, C. Colette  Diabetes Care 2003;26:881-885

Postprandial
Fasting



6.5 7 7.5 8 8.5 9 9.5

HbA1 c

In a patient treated with OHAs at maximal tolerated doses  
and who requires an insulin treatment   use an  

insulin preparation acting on:

FASTING 
GLYCAEMIA 

POST 
PRANDIAL

GLYCAEMIA

Short – acting
analog 

Long – acting
analog



A A catenarycatenary parallelparallel model model introducingintroducing glycemicglycemic variabilityvariability
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How to manage the different  components How to manage the different  components 

of efficacy with insulin ?of efficacy with insulin ?



Different types of insulin regimens 
have been proposed in type 2 diabetes

OHAs + basal
Insulin once daily

STANDARDIZED
INSULIN REGIMENS

INTERMEDIARY
INSULIN REGIMENS

INDIVIDUALIZED
INSULIN REGIMENS

OHAs + Premixed
Insulin once, twice 

or thrice daily

OHAs + basal-bolus
Insulin with multi-daily

injections



The rationale for basalThe rationale for basal

insulin once dailyinsulin once daily
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The rationale for prandialThe rationale for prandial

insulin regimensinsulin regimens
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Basal better than prandial?

Prandial better than basal?
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Comparisons of insulin regimens:Comparisons of insulin regimens:
-- Basal  once dailyBasal  once daily

-- Intermediary  with biphasic insulin twice dailyIntermediary  with biphasic insulin twice daily

-- Prandial thrice daily  Prandial thrice daily  
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ParametersParameters HbAHbA11 cc
GlycemicGlycemic
variabilityvariability HyposHypos

== Better with Better with 
PRANDIALPRANDIAL
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THE COMPONENTS OF SAFETYTHE COMPONENTS OF SAFETY

•• THE RISK FOR HYPOGLYCEMIC EPISODESTHE RISK FOR HYPOGLYCEMIC EPISODES

•• THE RISK FOR BODY WEIGHT GAIN THE RISK FOR BODY WEIGHT GAIN 
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The limitations of insulin therapy are mainly due The limitations of insulin therapy are mainly due 

to the fact that we are always in the search of to the fact that we are always in the search of 

deterministic solutions for stochastic phenomena deterministic solutions for stochastic phenomena 

(metabolic events and pharmacological treatments)(metabolic events and pharmacological treatments)

that are governed by probability.that are governed by probability.
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Old medical school of Montpellier founded in the XIIIth century
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