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Avantages et limites de l’HbA1c

How Can We Realize the Clinical Benefits of Continuous Glucose Monitoring?Ramzi A and All , 
DIABETES TECHNOLOGY & THERAPEUTICSVolume 19, Supplement 2, 2017



Avantages et limites de l’HbA1c

Absolute risk of sustained retinopathy 
progression as a function of updated
mean A1C (percentage) during the DCCT
and the time of follow-up during the study

Irl B. Hirscha and All .Should minimal blood glucose variability become the gold standard of glycemic
control?Journal of Diabetes and Its Complications 19 (2005) 178– 181



Avantages et limites de l’HbA1c

How Can We Realize the Clinical Benefits of Continuous Glucose Monitoring?Ramzi A and All , 
DIABETES TECHNOLOGY & THERAPEUTICSVolume 19, Supplement 2, 2017



Gestion de la variabilité glycémique ? 
Excursions glycémiques non identifiées par HbA1c seule

Modified from A. Gelber et al., 44th Annual Meeting of EASD 2008 Rom, 1073,Diabetologia 2008;51 (Suppl. 1), S436-437
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Defining glycemic variability

▪ Hypoglycaemic events

▪ Postprandial glucose excursions

▪ Minor fluctuations in blood glucose levels

Monnier and Colette. Diabetes Care 2008;31(Suppl.2):S150–4



Jean-Pierre Riveline, Hélène Hanaire, Instabilité glycémique : démarche diagnostique et thérapeutique.MCED n°86 – Janvier 2017



Mesure de la variabilité glycémique

SIegelaar SE et al. 
Endocrine Reviews 2010; 31: 171–82
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J. Bragd and all . Can glycaemic variability, as calculated from blood glucose  self-monitoring, predict the development of complications
in type 1 diabetes over a decade? Diabetes & Metabolism 34 (2008) 612–616



type 2 diabetes patients enrolled in the registry between 
1 January 2007 and 31 December 2007

Until 31 December 2014



type 2 diabetes patients enrolled in the registry between 1 January 
2007 and 31 December 2007

Until 31 December 2014

Model 1: adjusted for age and gender. Model 2: adjusted for age, gender, duration 
of diabetes, smoking, physical activity, methods of DM treatment, SBP, DBP, family 
history and BMI categories. Model 3: adjusted for variables in the model 2 plus 
baseline FPG. *P < 0.05; **P < 0.001.



Cheng-Chieh Lin and All, Visit-to-visit variability of fasting plasma glucose as predictor of ischemic stroke: competing risk analysis in a 
national cohort of Taiwan Diabetes Study. BMC Medicine 2014, 12:165



Risks of ESRD for (A) HbA1c-CV and (B) FPG-CV. Log-rank test, all P<0.001. ESRD¼end-stage renal diseases.

Ya-Fei Yang and All,Visit-to-Visit Glucose Variability Predicts the Development of End-Stage Renal Disease in Type 2 Diabetes
10-Year Follow-Up of Taiwan Diabetes Study. Medicine Volume 94, Number 44, November 2015



Correlation Between Glucose Excursions (MAGE) and Oxidative 
Stress in Type 2 Diabetes

Monnier L, et al. JAMA 2006; 295: 1681-7 
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CONCLUSIONS—These data suggest that oscillating glucose can have more deleterious effects than constant 
high glucose on endothelial function and oxidative stress, two key players in favoring cardiovascular
complications in diabetes. 

Antonio Cerielloand all, DIABETES, VOL. 57, MAY 2008



J Am Heart Assoc.2017;6:e004841. DOI:10.1161/JAHA.116.004841.

65 patients non diabétiques 
coronariens 
12 mois de suivi
Relation Mage reactivia hyperemia
index (FHI) CV evens(CV death,MI, 
unstable angina and revascularisation)



J Am Heart Assoc.2017;6:e004841. DOI:10.1161/JAHA.116.004841.



J Am Heart Assoc.2017;6:e004841. DOI:10.1161/JAHA.116.004841.



Type 2 diabetic patients after acute myocardial infarction were randomized to an insulin 
treatment strategy targeting postprandial (PRANDIAL; n = 557) or fasting/interprandial 
(BASAL; n = 558) 
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The relationship between glycaemic variability and 
hypoglycaemia is established

Bode et al. Diabetologia 2013;56(Suppl. 1):S423



Incidence of hypoglycemia (top panel) and results of 24-h mean interstitial glucose values given as medians, with IQRs and 10th and 90th percentiles 
(bottom panel) when patients of each group were divided into two subgroups according to whether %CVs were.36 or#36%.



Incidence of hypoglycemia (top panel) and results of 24-h mean interstitial glucose values given as medians, with IQRs and 10th and 90th percentiles (bottom 
panel) when patients of each group were divided into two subgroups according to whether %CVs were.36 or#36%.



Yasar Sertbas and all,The effect of glucose variability on QTc duration and dispersion in
patients with Type 2 Diabetes Mellitus. Pak J Med Sci. 2017;33(1):22-26.

The effect of glucose variabilité on QTc duration and 
dispersion in patients with type 2 Diabetes mellitus

275 consecutive patients with type 2 diabetes. 
GV.deviation (SD) and coefficient of variation 

(CV) from 7 point glucose measures. 
We investigated the
relationship of GV parameters with QT 
parameters.



L’hypoglycémie est associée à des anomalies de l'ECG

• Anomalies dans :

• Conduction atrio-ventriculaire

• Repolarisation ventriculaire

• Libération de catécholamines, 
entraînant :

•  K+

• Amplification de l’onde R

• Aplatissement de l’onde T

• Dépression du segment ST

• Prolongation de l’espace QT

• Risque d’arythmie cardiaque

Laitinen et al. Ann Noninvasive Electrocardiol 2008;13:97–105
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Physiopathologie des conséquences cardiovasculaires de 
l'hypoglycémie

 VEGF  IL-6 CRP

Activation des 

neutrophiles

 Activation 

plaquettaire

 Facteur VIII

Anomalies

de  la coagulation

sanguine

Réponse sympatho-surrénale

 Adrénaline

Inflammation

Dysfonction

endothéliale

 Vasodilatation

Variabilité de la

fréquence cardiaque

Anomalies du rythme Changements hémodynamiques

 Charge de travail cardiaque

 Contractilité
 Débit

Hypoglycémie

CRP : protéine C-réactive ; IL-6 : interleukine 6 ; VEGF : facteur de croissance endothélial vasculaire.

Adaptation de Desouza et al. Diabetes Care. 2010;33:1389-94; Frier et al. Diabetes Care. 2011;34(Suppl 2):S132-S137





DEVOTE :Outcomes by variability group



Hazard ratio [95% CI] p-value

Severe hypoglycaemia

Unadjusted 4.11 [3.15; 5.35] <0.0001

Adjusted for HbA1c 4.15 [3.17; 5.44] <0.0001

Adjusted for HbA1c and BC 3.37 [2.52; 4.50] <0.0001

MACE

Unadjusted 1.36 [1.12; 1.65] 0.0023

Adjusted for HbA1c 1.30 [1.06; 1.58] 0.0101

Adjusted for HbA1c and BC 1.21 [0.98; 1.49] 0.0811

All-cause mortality

Unadjusted 1.58 [1.23; 2.03] 0.0004

Adjusted for HbA1c 1.53 [1.19; 1.98] 0.0011

Adjusted for HbA1c and BC 1.33 [1.01; 1.75] 0.0432

0,5 1,0 2,0 4,0 8,0

Association between day-to-day fasting glycaemic 
variability and outcomes

Hazard ratio [95% CI]

Variability is reported on a continuous scale
Adjusted for HbA1c: most recent HbA1c on a continuous scale. Adjusted for HbA1c and BC: most recent HbA1c on a continuous scale and BC 
(investigational product, sex, region, age at baseline, smoking status at baseline, diabetes duration at baseline, cardiovascular risk-group 
inclusion criteria, insulin-naïve at baseline and renal function [eGFR] at baseline). BC, baseline characteristics; CI, confidence interval
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• La prise en charge de la glycémie est généralement basée sur la mesure de 
l'HbA1c, ce qui nous dit peu de choses sur la variabilité de la glycémie.

• La variabilité du glucose peut être un important déterminant du risque 
d'hypoglycémie et de complications du diabète à long terme.

• Le triangle du soin du diabète rassemble le besoin d'optimisation du niveau de 
glucose dans le sang, évitant l'hypoglycémie et la réduction de la variabilité 
glycémique  est un concept utile dans la gestion du diabète.



The Triangle of Diabetes Care

GERRY RAYMAN Glycaemic control, glucose variability and  the Triangle of Diabetes Care Br J Diabetes 2016;16(Suppl1):S3-S6



Equilibre
glycémique 

HbA1c
< 7%

Glycémie
> 0,70 g/L

CV
< 36%

Hyperglycémie ambiante 

Variabilité glycémique Hypoglycémies  

Seuils et cibles Thérapeutiques


