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OverviewOverview

Use of A1c to diagnose diabetesUse of A1c to diagnose diabetes
Escalation of therapyEscalation of therapy
GI effects of GI effects of incretinincretin agentsagents
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What qualifies as diabetes in the 2010 What qualifies as diabetes in the 2010 
US guidelines?US guidelines?

A1c A1c ≤≤ 6.5%6.5%

A1c A1c ≤≤ 7%7%

A1c A1c ≤≤ 8%8%
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In the US, if A1c In the US, if A1c ≤≤
 

6.5% qualifies as 6.5% qualifies as 
DM, then what is the target A1c?DM, then what is the target A1c?

A1c A1c ≤≤ 6%6%

A1c A1c ≤≤ 6.5%6.5%

A1c A1c ≤≤ 7%7%



A 56 A 56 yoyo
 

has an A1c of 5.9% has an A1c of 5.9% 

She is relieved to know that this is She is relieved to know that this is ““normalnormal””, so , so 
she will not have to change her lifestyle.she will not have to change her lifestyle.

What do you tell her?What do you tell her?



Categories for increased risk for DM:Categories for increased risk for DM:
 US guidelinesUS guidelines

FPG 5.6 to 6.9 FPG 5.6 to 6.9 mmolmmol/L/L
2h PG in the 75g OGTT 7.8 to 11 2h PG in the 75g OGTT 7.8 to 11 mmolmmol/L/L
A1c 5.7 A1c 5.7 –– 6.4%6.4%

For all 3 tests, risk is continuous, extending 
below the lower limit of the range and 
becoming disproportionally

 
greater at higher 

ends of the range.
Diabetes Care volume 
33, Suppl

 

1, Jan 2010



Diabetes Care Feb 2011; 34(2): 518-23.

A1c vs retinopathy
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FPG and OGTTFPG and OGTT

Both tests have limited overlapBoth tests have limited overlap
Lack of reproducibilityLack of reproducibility
Neither used to manage DM once it is Neither used to manage DM once it is 
diagnoseddiagnosed

Diabet

 

Med. 2002;19:708-723; Diabetes Care. 2007;30:753-759;  
Diabetes Care. 2009;32:S13-S61. 



Disadvantages of FPGDisadvantages of FPG

Sample not stableSample not stable
Needs to be performed in the morningNeeds to be performed in the morning
Requires fast Requires fast ≥≥ 8 hours8 hours
Subject to interference (stress, acute illness)Subject to interference (stress, acute illness)
Less tightly linked to DM complications (Less tightly linked to DM complications (vsvs
A1c)A1c)
Reflects glucose homeostasis at a single point in Reflects glucose homeostasis at a single point in 
timetime

Diabetes Care Feb 2011;34: 518-23.



Disadvantages of 75g OGTTDisadvantages of 75g OGTT

Sample not stableSample not stable
Needs to be performed in the morningNeeds to be performed in the morning
Time consuming and inconvenientTime consuming and inconvenient
UnpalatableUnpalatable

Diabetes Care Feb 2011;34: 518-23.



Advantages of HgA1cAdvantages of HgA1c

No need for fastingNo need for fasting
No need for morning testNo need for morning test
Not altered by acute factorsNot altered by acute factors
Reflects long term glucose concentrationReflects long term glucose concentration
Assay is now standardizedAssay is now standardized
Used to guide treatmentUsed to guide treatment
Predicts the development of DM related Predicts the development of DM related 
complicationscomplications

Diabetes Care Feb 2011;34: 518-23.



Disadvantages of HgA1cDisadvantages of HgA1c

Pregnancy and childrenPregnancy and children
Rapidly progressing T1DMRapidly progressing T1DM
CostCost



Screening for type 2 diabetes using a fasting 
plasma glucose (FPG) should be performed 
every 3 years in individuals ≥

 
40 years of age.



Escalation of therapyEscalation of therapy

Case: 57 YO female T2DM x 6 yearsCase: 57 YO female T2DM x 6 years
Current medsCurrent meds

MetforminMetformin 750mg BID750mg BID
GliclazideGliclazide 90mg MR daily90mg MR daily

A1c = 8.4%A1c = 8.4%

What would you recommend?What would you recommend?



Same case 2 years laterSame case 2 years later

Case: 57 YO female T2DM x 6 yearsCase: 57 YO female T2DM x 6 years
Current medsCurrent meds

MetforminMetformin 1000mg BID1000mg BID
GliclazideGliclazide 120mg MR daily120mg MR daily
GlargineGlargine 32 units HS32 units HS

A1c = 8.4%A1c = 8.4%
FBG = 7FBG = 7--9 9 mmolmmol/L/L

What would you recommend?What would you recommend?



1 1 vsvs
 

2 2 vsvs
 

3 injections of 3 injections of prandialprandial
 insulininsulin

OL study, original n = 785OL study, original n = 785
T2DM pts on oral agents with HbA1c T2DM pts on oral agents with HbA1c ≥≥ 8%8%

Open label 14 week run in with titrated glargine

n=343 patients with HbA1c >7%

Glulusine

 
1x/d Glulusine

 
2x/d Glulusine

 
3x/d

Randomization

Endocr Pract. 2011; 17:395-403.



1 1 vsvs
 

2 2 vsvs
 

3 injections of 3 injections of prandialprandial
 

insulininsulin

Endocr Pract. 2011; 17:395-403.



In T2DM patients poorly controlled on basal In T2DM patients poorly controlled on basal 
insulin, what is the role of addition of a GLP1 insulin, what is the role of addition of a GLP1 

agonist?agonist?



Addition of Addition of exenatideexenatide
 

to basal insulinto basal insulin

T2DM, poorly controlled (average A1c = 8.4%)T2DM, poorly controlled (average A1c = 8.4%)
on on glargineglargine (average dose 48 units/d)(average dose 48 units/d)

Randomized to:

Exenatide
 

5mcg BID AC +

Glargine
 

(titrated
 

to FBG <5.6)

Exenatide
 

5mcg BID AC +

Glargine
 

(titrated
 

to FBG <5.6)

Exenatide
 

10mcg BID AC +

Glargine
 

(titrated
 

to FBG <5.6)

OR

Ann Ann IntInt Med 2011;154:103Med 2011;154:103--112112



Exenatide vsExenatide vs
 

placeboplacebo
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p = 0.001p = 0.001

Ann Ann IntInt Med 2011;154:103Med 2011;154:103--112112

•Hypoglycemia was similar
•Nausea 41% vs

 
8%

•Average glargine
 

dose: 48 
units/d



Exenatide vs
 

placebo: weight

Ann Ann IntInt Med 2011;154:103Med 2011;154:103--112112



In a patient failing to achieve In a patient failing to achieve 
target A1c on basal insulin, what target A1c on basal insulin, what 

is the next step?is the next step?



Victoza Victoza ((liraglutideliraglutide): $160 to $200/ month): $160 to $200/ month
ByettaByetta ((exenatideexenatide): $150/ month): $150/ month



Weight loss/ GI side effects of GLP1 Weight loss/ GI side effects of GLP1 
agonistsagonists



Multiple Sites of Action of GLPMultiple Sites of Action of GLP--11

CNS:
Promotes satiety and 
reduction of appetite

Stomach: 
Slows gastric 
emptying

Beta cell:
Stimulates glucose- 
dependent insulin 
secretion
Increases beta cell 
massAlpha cell: 

Inhibits glucagon 
secretion in a glucose 

dependent fashion

Liver: 
Reduces hepatic glucose 

output by inhibiting 
glucagon release



Lancet 2009;374:39-47

LEAD-
 

6: Change in body weight



LEAD 6: Proportion of patients with an episode 
of nausea between baseline and week 26

Lancet 2009; 
374:39-47



Patient education issues with GLP1 Patient education issues with GLP1 
analogsanalogs

Nausea generally subsides with timeNausea generally subsides with time
Most patients can continueMost patients can continue

Nausea does not correlate with weight lossNausea does not correlate with weight loss
These are not weight loss drugsThese are not weight loss drugs

Weight loss does not correlate with Weight loss does not correlate with ↓↓ in A1cin A1c
Not all patients lose weightNot all patients lose weight

Report abdominal pain/ severe nauseaReport abdominal pain/ severe nausea



Patient education issues with GLP1 Patient education issues with GLP1 
analogsanalogs

Timing issues:Timing issues:
LiraglutideLiraglutide: none: none
ExenatideExenatide

Can inject right before meal (2h peak)Can inject right before meal (2h peak)
As tolerated, move As tolerated, move ≥≥ 30 minutes per meal30 minutes per meal



Patient education issues with GLP1 Patient education issues with GLP1 
analogsanalogs

Avoid forced titrationAvoid forced titration
Change in eating habits may be necessaryChange in eating habits may be necessary

Eat slowEat slow
Stop when feel fullStop when feel full



Is weight loss an appropriate 
endpoint?



Look AHEAD: 1 year dataLook AHEAD: 1 year data

Diabetes Care 30:1374–1383, 2007

2 treatment groups

Standard diabetes support 
and education (DSE) group. 

Intensive lifestyle 
intervention (ILI) group

Average 
weight loss

Baseline insulin users 7.7%
Insulin non users

 
8.8% 
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