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Criteria for the Diagnosis of Diabetes

A1C ≥6.5%
OR

Fasting plasma glucose (FPG)
≥126 mg/dL (7.0 mmol/L)

OR

2-h plasma glucose ≥200 mg/dL
(11.1 mmol/L) during an OGTT

OR

A random plasma glucose ≥200 mg/dL (11.1 
mmol/L)

ADA. I. Classification and Diagnosis. Diabetes Care 2012;35(suppl 1):S12. Table 2.marc.keipes@zitha.lu www.gesondheetszentrum.lu/blog/



Criteria for the Diagnosis of Diabetes

A1C ≥6.5%
The test should be performed in a laboratory using a 

method that is NGSP certified and standardized
to the DCCT assay*

*In the absence of unequivocal hyperglycemia, result should be confirmed by repeat testing.

ADA. I. Classification and Diagnosis. Diabetes Care 2012;35(suppl 1):S12. Table 2.

Fasting plasma glucose (FPG)
≥126 mg/dL (7.0 mmol/L)

Fasting is defined as no caloric intake
for at least 8 h*
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Criteria for the Diagnosis of Diabetes

2-h plasma glucose ≥200 mg/dL
(11.1 mmol/L) during an OGTT

The test should be performed as described by 
the WHO, using a glucose load containing the 

equivalent of 75 g anhydrous glucose
dissolved in water*

*In the absence of unequivocal hyperglycemia, result should be confirmed by repeat testing.

ADA. I. Classification and Diagnosis. Diabetes Care 2012;35(suppl 1):S12. Table 2.

In a patient with classic symptoms of 
hyperglycemia or hyperglycemic crisis, a 

random plasma glucose ≥200 mg/dL 
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Prediabetes: IFG, IGT, Increased A1C

Categories of increased risk for diabetes 
(prediabetes)*

FPG 100–125 mg/dL (5.6–6.9 mmol/L): IFG
OR

2-h plasma glucose in the 75-g OGTT
140–199 mg/dL (7.8–11.0 mmol/L): IGT

OR

A1C 5.7–6.4%

*For all three tests, risk is continuous, extending below the lower limit of a range and becoming disproportionately 
greater at higher ends of the range.

ADA. I. Classification and Diagnosis. Diabetes Care 2012;35(suppl 1):S13. Table 3.marc.keipes@zitha.lu www.gesondheetszentrum.lu/blog/



Natural History of Type 1 Diabetes
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DPT-1 Objective

To determine whether
antigen based therapies

(specifically, insulin)
of non-diabetic relatives
can delay development

of Type 1 diabetes.
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DPT·1 Intervention Protocols

• Parenteral Insulin
In Subjects with 5 year Risk of 

Type 1 Diabetes > 50%

• Oral Insulin
In Subjects with 5 year Risk of 

Type 1 Diabetes = 26-50%
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DPT·1 Screening Results

• 103,391 Relatives Screened
• 97,635 Eligible Samples
• 97,273 Samples Analyzed
• 3480 Samples ICA+ (3.58%)
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Fasting C-peptide (nM/l)

Onset

1-10 yrs

>10 yrs

Type 2 Type 1 LADA

0
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1,2
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Hosszufalusi N et al, Diabetes Care 2003, 26: 452-457

Type 2: n=90
Age: 63 (53-72)
Durée: 8 (3-15)

Type 1: n=57
Age: 44,5 (34-53)
Durée: 0,1 (0,1-4,5)

LADA: n=54
Age: 59 (47-67)
Durée: 4 (1-9,5)

Diabète LADA
Latent Autoimmune Diabetes of Adults



BMI and W/H ratio

Hosszufalusi N et al, Diabetes Care 2003, 26: 452-457
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Syndrome métabolique et LADA

Type 2         Type 1
<5  5-38  >38GADab
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UKPDS 25
Turner R et al, Lancet 1997, 350, 1288, 1997

5102 patients with DT2

3672 with ICA/GAD65 assays

1802 randomly assigned
insulin

1802 not assigned
insulin

1538 investigated for
Insulin requirement at 6yrs



Diabète LADA et insuline

(UKPDS 25)

1644 237
Age 53.6 48.5 <0.0001
BMI 29.5 27.6 <0.0001

Devenir à 6 ans du groupe 
sans insuline (n=1870)

Paramètre     sans insuline avec insuline p

Turner et al, Lancet 1997, 350 :1288

ICA (%) 2.9 26.2 <0.0001
Anti-GAD (%) 5.3 38 <0.0001



Présence ICA et GAD en fonction
de l'âge au diagnostic
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DETECTION AND DIAGNOSIS 

OF GESTATIONAL 
DIABETES MELLITUS (GDM)
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Recommendations:
Detection and Diagnosis of GDM (1)

• Screen for undiagnosed type 2 diabetes
at the first prenatal visit in those with
risk factors, using standard diagnostic criteria (B)

• In pregnant women not previously
known to have diabetes, screen for GDM at 24–
28 weeks’ gestation, using a
75-g OGTT and specific diagnostic
cut points (B)

ADA. III. Detection and Diagnosis of GDM. Diabetes Care 2012;35(suppl 1):S15.marc.keipes@zitha.lu www.gesondheetszentrum.lu/blog/



Recommendations:
Detection and Diagnosis of GDM (2)

• Screen women with GDM for persistent diabetes 
at 6–12 weeks’ postpartum, using a test other 
than A1C (E)

• Women with a history of GDM should
have lifelong screening for the development of 
diabetes or prediabetes at least every 3 years 
(B)

• Women with a history of GDM found to have 
prediabetes should receive lifestyle interventions 
or metformin to prevent diabetes (A)

ADA. III. Detection and Diagnosis of GDM. Diabetes Care 2012;35(suppl 1):S15.marc.keipes@zitha.lu www.gesondheetszentrum.lu/blog/



Screening for and Diagnosis of GDM

• Perform a 75-g OGTT, with plasma glucose 
measurement fasting and at 1 and 2 h, at 24–28 
weeks’ gestation in women not previously 
diagnosed with overt diabetes

• Perform OGTT in the morning after an overnight 
fast of at least 8 h

• GDM diagnosis: when any of the following 
plasma glucose values are exceeded
– Fasting ≥92 mg/dL (5.1 mmol/L)

– 1 h ≥180 mg/dL (10.0 mmol/L)

– 2 h ≥153 mg/dL (8.5 mmol/L)

ADA. III. Detection and Diagnosis of GDM. Diabetes Care 2012;35(suppl 1):S15. Table 6.marc.keipes@zitha.lu www.gesondheetszentrum.lu/blog/



Critical Periods of Development
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Weeks gestation
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Recommendations:
Preconception Care (1)

• A1C levels should be as close to normal as possible (7%) in 
an individual patient before conception is attempted (B)

• Starting at puberty, incorporate preconception counseling in 
routine diabetes clinic visit for all women of childbearing 
potential (C)

• Women with diabetes contemplating pregnancy should be 
evaluated and, if indicated, treated for diabetic retinopathy, 
nephropathy, CVD (B)

ADA. VIII. Diabetes Care in Specific Populations. Diabetes Care. 2012;35(suppl 1):S42.marc.keipes@zitha.lu www.gesondheetszentrum.lu/blog/



• Medications should be evaluated prior to conception, since 
drugs commonly used to treat diabetes and its 
complications may be contraindicated or not 
recommended in pregnancy, including statins, ACE 
inhibitors, ARBs, and most noninsulin therapies (E)

• Since many pregnancies are unplanned, consider 
potential risks/benefits of medications contraindicated in 
pregnancy in all women of childbearing potential; counsel 
accordingly (E)

ADA. VIII. Diabetes Care in Specific Populations. Diabetes Care. 2012;35(suppl 1):S42.

Recommendations:
Preconception Care (2)

marc.keipes@zitha.lu www.gesondheetszentrum.lu/blog/



marc.keipes@zitha.lu www.gesondheetszentrum.lu/blog/



Global projections for diabetes (millions)
2007-2025

World
2007 = 246 million
2025 = 380 million

Increase +55%

Diabetes Atlas, 3rd edition, IDF 2006

28.3
40.5

+43%

16.2
32.7

+102%

10.4
18.7

+80%

53.2
64.1

+21%

24.5
44.5

+81%

67.0
99.4

+48%46.5
80.3

+73%

The Lancet, Published online September 2, 2007













Morbi-mortalité cardio-vasculaire 
chez le diabétique de type 2

• L’effet de la réduction de la glycémie sur les 
accidents coronariens ou cérébro-vasculaires est 
mal connu. 

• Niveau d’HbA1c à atteindre reste controversé



European Guidelines on Cardiovascular Disease Preve ntion in Clinical Practice
European Journal of Cardiovascular Prevention and R ehabilitation 2003; 10 : S1-S78

Les 4 mousquetaires

= +/- “syndrome m étabolique ”

Diabète Obésité DyslipidémieHypertension







The lower, the worse???

• Ne faut-il plus réduire la glycémie à tout 
prix?
– Personnes âgées?
– Personnes avec durée du diabète très importante?

• Aux prix d’innombrables d’hypoglycémies?
– Stimulation brusque du système sympathique délétère??
– Surtout chez patients « cardiaques »???

• Aux prix de prise de poids? 
– Avec risque d’aggravation des autres facteurs de risque 

cardio-vasculaires?















ENTRED 2007, 2485 patients diabétiques de type 
2  % de patients dans la cible th érapeutique

HbA1c ≤ 7 % 52,1 %

Le diabète en France

Ndong JR et al., Caractéristiques, risque vasculaire, complications et qualité des soins
des personnes diabétiques dans les départements d’outre-mer et comparaison à la 
métropole : Entred 2007-2010, France. BEH 2010; 42-43: 432-436



Quelle est la cause de ces échecs ?

• 1. Les m édicaments sont 
insuffisamment efficaces

• 2. Les m édicaments ne sont pas pris 
(« non -observance » des patients)

• 3. Les m édicaments ne sont pas 
prescrits (« inertie clinique »
des soignants)

• 4. Combinaison de ces causes



Le consensus 
européen-am éricain 
2012

Inzuchi SE et al., 
ManagementofHyperglycemia 
inType2 Diabetes: A Patient-
Centered Approach
Position Statement of the 
American Diabetes Association 
(ADA) andthe European 
Association for the Study of 
Diabetes (EASD)
Diabetes Care 19 April 2012

Vers des 
recommandations 
individualisées



Diabétologues inertes                                         (ou non observants)



Conclusion

• Try to lower all the risk factors

• « The lower the better »
– mais pas chez tout le monde
– et pas à n’importe quelle vitesse

– mais surtout le plus tôt possible



Recommendations: Recommendations: 
Glycemic, Blood Pressure, Lipid Control in AdultsGlycemic, Blood Pressure, Lipid Control in Adults

A1C <7.0%*

Blood pressure <130/80 mmHg†

Lipids
LDL cholesterol <100 mg/dL (<2.6 

mmol/L)‡

*More or less stringent glycemic goals may be appropriate for individual patients. Goals should be 
individualized based on: duration of diabetes, age/life expectancy, comorbid conditions, known CVD or 
advanced microvascular complications, hypoglycemia unawareness, and individual patient considerations.

†Based on patient characteristics and response to therapy, higher or lower systolic blood pressure targets 
may be appropriate.

‡In individuals with overt CVD, a lower LDL cholesterol goal of <70 mg/dL (1.8 mmol/L), using a high dose of 
statin, is an option.

ADA. VI. Prevention, Management of Complications. Diabetes Care 2012;35(suppl 1):S32. Table 11.



Modern times



Manque d ’exercice physique :
… une plaisanterie ou la réalité?



E groussen merci fir ärt Nolauschteren
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Clinical Features Associated with PCOS

� Menstrual dysfunction -as early as age 
12
� 15-30% have regular menses
� Infertility and /or miscarriage

� Facial and upper back acne
� Obesity  in ~ 60%
� Excessive hair growth
� Androgenetic alopecia
� Acanthosis Nigricans  in ~ 30%
� Ovarian cortex containing multiple 

atretic follicles in ~ 80%



Metabolic Aberrations in PCOS

Most significant 
is

Insulin Resistance (IR) 
with compensatory
Hyperinsulinemia



Endocrinopathy with PCOS

� Chronically elevated Luteinizing hormone to 
FSH (LH:FSH = 3:1)

� ↑ Levels free testosterone (usually ovarian 
source but can also be adrenal)

� ↓ Sex hormone-binding globulin
� Normal prolactin except for ~15% who have 

slight elevations



Insulin Sensitizers to Treat 
Insulin Resistance and Secondary Infertility

� Multinational study: Metformin vs. 
placebo for obese women with PCOS
�34% ovulation vs. 4 % in placebo 

group
�90% Metformin plus clomid vs. 8% in 

placebo group
�8 fold increase in conception when 

taking Metformin (Nestler et al. 2002)



PCOS and Type 2  DM

� 35 % of women with PCOS have clinical 
IGT and do not know it.

� 10 % of women with PCOS are diagnosed 
with  Type 2 DM by age 40(Ehrman et al. Diabetes Care,   
Jan 1999)



PCOS and GDM

� Hypothesized that all have 
insulin resistance with 
compensatory 
hyperinsulinemia

� ~ 40% PCOS develop GDM

� 40 -52% GDM’s have PCOS 
ovarian morphology



Body fat according to age and gender

Age Hommes Femmes

20-29 ans 11,8-19,9% 18,5-25,2%

30-39 ans 15,3-22,1% 20,3-27,0%

40-49 ans 18,0-24,0% 23,4-30,1%

50-60 ans 19,8-25,6% 26,6-33,1%

> 60 ans 20,2-26,2% 27,4-34,0%
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Le scenario actuellement accepté
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Obesity Predisposition

Resistant Prone
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Adapted from Ravussin and Bouchard, 2000

“Obesogenic”
environment

Restrictive
environment



Prevention
Take Home messages



Diabetic Ketoacidosis (DKA) vs 
Hyperosmolar Hyperglycemic State (HHS)

• DKA is seen most frequently in type 1 diabetes
• HHS is seen most frequently in type 2 diabetes
• Ketosis is also seen in alcoholism, starvation, very 

low carbohydrate diets, and up to 30% of first 
morning urine samples during pregnancy



Diabetic Ketoacidosis vs 
Hyperosmolar, Hyperglycemic State

Diabetic 
Ketoacidosis

Hyperosmolar, 
Hyperglycemic State

Hyperglycemia Plasma glucose 
>250 mg/dL

Plasma glucose >600 
mg/dL

Ketosis (ketones 
in urine or blood)

Positive (plasma 
ketones ++++)

Small (plasma 
ketones +/-)

Metabolic acidosis Arterial pH<
7.25-7.3

Serum 
bicarbonate low ( 
15-18 <mEq/L)

pH>7.3

Serum bicarbonate 
normal to slightly low 
(>15 mEq/L)



Diabetic Ketoacidosis vs 
Hyperosmolar, Hyperglycemic State

Diabetic 
Ketoacidosis

Hyperosmolar, 
Hyperglycemic State

Electrolyte 
abnormalities

Serum K+ is 
initially normal to 
↑; then ↓ rapidly 
with correction of 
acidosis; insulin tx; 
volume expansion

Normal serum K+

Dehydration 
with ↑ serum 
osmolality

Variable >320 mOsm/kg water


