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DEFINITION

• What is precision medicine:

---------------------------------------------------------------------------------------------------

• La médecine de précision consiste à adapter le traitement médical aux 
caractéristiques individuelles de chaque patient ou sous-population.

-----------------------------------------------------------------------------------------------------

• What is precision medicine in diabetes:

• L’utilisation d’une profonde compréhension de la maladie, des mécanismes et 
des biomarqueurs, mais aussi de l’engagement des patients et des cliniciens et de 
l’utilisation de ces biomarqueurs et de ces connaissances génétiques pour mettre 
au point les meilleurs traitements individuels permettant d’obtenir les meilleurs 
résultats.





Precision Medicine Initiatives
Are happening globally



















Precision medicine in type 2 diabetes: 
Approche alternative pratique



Approche alternative pratique
for precision medicine in type 2 diabetes

 Diagnostiquer les formes monogeniques du diabete

 Approche du typage du diabete en clusters au diagnostic

 Approche de l’individuation de l’objectif glycémique

 Identification des caractéristiques phénotypiques cliniques ou des biomarqueurs solidement 
associés avec une réponse d’une molécule donnée. (Variation de la réponse individuelle aux 
différents traitements dans le diabète)

 Safety : CV+++ (Glitazones, I-DPP4, Sulfamides ?)  Rein, Os (Glitazones, Gliflozines), Foie, 

Cerveau (Cognitive), Cancer (Hautes doses insuline ?)



Diagnostiquer les formes monogeniques du diabète
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Standards of 
Medical Care 
in Diabetes –
2019 



Monogenic Diabetes

17 Classification and Diagnosis of Diabetes: 

Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl. 1):S13-S28

The diagnosis of monogenic diabetes should be considered in children and adults 

diagnosed with diabetes in early adulthood with the following findings:

• Diabetes without typical features of type 1 or type 2 diabetes (negative diabetes-

associated autoantibodies, nonobese, lacking other metabolic features especially 

with strong family history of diabetes)

• Stable, mild fasting hyperglycemia (100-150 mg/dL), stable A1C between 5.6 and 

7.6%, especially if non obese.

• Children and adults, diagnosed in early adulthood, who have diabetes not characteristic of 
type 1 or type 2 diabetes that occurs in successive generations (suggestive of an autosomal 
dominant pattern of inheritance) should have genetic testing for maturity-onset diabetes of 
the young. A

• Consultation with a center specializing in diabetes genetics is recommended to understand 
the significance of these mutations and how best to approach further evaluation, 
treatment, and genetic counseling. E



Maturity-Onset Diabetes of the Young (MODY) 
• A heterogeneous metabolic disorder due to heterozygous monogenic mutations 

• Accounts for 1-2% of all cases of diabetes. 

• Onset of diabetes early in life: childhood, adolescence, young adulthood (but may be 
discovered at any age).

• Autosomal dominant inheritance (usually)

• Non obese (usually)

• May simply be classified as having T2D: non-ketotic and/or non-acute presentation, but 
occurring usually before the age of 25 years.. 

• No islet autoimmunity (usually)

• Can be misdiagnosed as T1D: rapid failure with oral drugs and/or young onset of 
presentation.

• Primarily due to gene defects in insulin secretion (usually)

• Up to now, there are at least 14 genetic subtypes of MODY each with distinct clinical 
characteristics and responsible genes. 





Maturity-Onset Diabetes of the Young (MODY) 

GENE MUTATION CLINICAL FEATURES

MODY 1 Hepatocyte nuclear factor 
(HNF-4 α) gene

Progressive insulin secretory defect with presentation in
adolescence or early adulthood; may have large birth weight 
and transient neonatal hypoglycemia; sensitive to 
sulfonylureas

MODY 2 Glucokinase (GCK) gene: Stable, non progressive elevated fasting blood glucose; 
typically does not require treatment; microvascular 
complications are rare; small rise in 2-h PG level on OGTT 
(0.54 mg/dL)

MODY 3 Hepatocyte nuclear factor 
(HNF1 α) gene 

Progressive insulin secretory defect with presentation in 
adolescence or early adulthood; lowered renal threshold for 
glucosuria; large rise in 2-h PG level on OGTT (0.90 mg/dL); 
sensitive to sulfonylureas





















PRECISION MEDICINE 

APPROCHE DU TYPAGE DU DIABETE EN CLUSTERS AU DIAGNOSTIC



NOUVELLE CLASSIFICATION SCANDINAVE

• Nouvelle classification pourrait fournir un outil performant pour identifier au 
diagnostic les patients à haut risque de complications et proposer un traitement 
individualisé.  (inspirer formes mono géniques du diabète qui guident les 
cliniciens pour un traitement optimal). 

• Proposent 5 types, basée sur 6 paramètres : Age au diagnostic, BMI, A1c, GAD, 
dosage du peptide C  fonction cellules beta (HOMA2-B) et insulinoresistance
(HOMA2-IR)

• Analyse comparative des 5 groupes : métabolique, génétique, clinique

• 4 populations originaires (Suède et Finlande)



CINQ CLUSTERS   
SAID = 6 %

Severe AutoImmune
Diabetes

SIDD =  17%
Severe Insulin-

Deficient Diabetes

SIRD = 15 %
Severe Insulin-

Resistance Diabetes 

MOD = 21 %
Mild Obesity-

related Diabetes 

MARD = 39 %
Mild Age-Related 

Diabetes

Age de début Jeune Jeune Plus avancé

BMI Relativement bas Relativement bas Elevé Elevé Elevé

Contrôle 
métabolique

Mauvais Mauvais Mineur Mineur

Déficit en 
insuline

+++ +++

GAD Positif Négatif

I-R (Index 
HOMA2-IR )

Elevée ↑↑ Bas ↓↓ Bas ↓↓



COMPARISON DES COMPLICATIONS
• Risque IRC plus élevé cluster 3 «SIRD» = Insulino Resistant (follow-up de 4 ans)

• Stade 3 A (45- 59 ml/mn): Risque > 2 fois que le cluster 5  

• Stade 3 B (30-44 ml/mn): ) : Risque > 3 fois que le cluster 5  

• Cluster 3 (IR) ont un risque plus élevé de développer une macroalubuminurie
persistante (maladie rénale diabétique)

-------------------------------------------------------------------------------------------------------

• Rétinopathie diabétique plus fréquente dans le cluster 2 par rapport aux autres 
clusters, confirmés dans 3 cohortes (ANDIS, ANDIU et SDR)

------------------------------------------------------------------------------------------------------

• Coronaropathie et AVC : pas de différence significative entre les clusters après 
ajustement sur âge et sexe



IMPLICATIONS

• This new substratification could change the way we think about type 2 diabetes 
and help to tailor and target early treatment to patients who would benefit 
most, thereby representing a first step towards precision medicine in diabetes.



APPROCHE INDIVIDUATION DE L’OBJECTIF GLYCÉMIQUE
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Decision Cycle for Patient-Centered Glycemic Management in Type 2 Diabetes

Comprehensive Medical Evaluation and Assessment of Comorbidities: 

Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl. 1):S34-S45Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl. 1):S61-S70
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Diabetes Care 2019;42(Suppl. 1):S61–S70 | https://doi.org/10.2337/dc19-S006



A1C Goals 

6.6 Less stringent A1C goals (such as <8%) may be appropriate for patients 

with a history of severe hypoglycemia, limited life expectancy, advanced 

microvascular or macrovascular complications, extensive comorbid 

conditions, or long-standing diabetes in whom the goal is difficult to 

achieve despite diabetes self-management education, appropriate 

glucose monitoring, and effective doses of multiple glucose-lowering 

agents including insulin. B

6.7 Reassess glycemic targets over time based on the criteria in Fig. 6.1 or, 

in older adults, Table 12.1. E

38
Glycemic Targets: Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl. 1):S61-S70



Diabetes Care 2019;42(Suppl. 1):S139–S147 | https://doi.org/10.2337/dc19s012
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DEFINE TYPE 2 DIABETES SUBGROUPS BASED ON 
DIFFERENTIAL TREATMENT RESPONSE TO DRUGS

VARIATION DE LA RÉPONSE INDIVIDUELLE AUX DIFFÉRENTS TRAITEMENTS DANS LE DIABÈTE 



Studies to define subgroups based on differential treatment response to drugs

 Insulin-treated type 2 patients with islet autoantibodies or low C-peptide who do not 
respond to GLP-1 receptor agonists. [Diabetes Care 2016;39:250–257]

 A recent example of the successful implementation of this approach is the use of sex and 
BMI data for identification of patients with a preferential response to thiazolidinediones
(obese female) or sulfonylureas (slim male). [Diabetes Care 2018;41:1844–1853]

 Clinical markers of IR are associated with altered short and long-term glycemic response to 
DPP-4 inhibitors therapy.

[Diabetes Care 2018;41:705–712] 



CONCLUSIONS

Clinical markers of low b-cell function are associated with reduced glycemic response to GLP-
1RA therapy. C-peptide and islet autoantibodies represent potential biomarkers for the 
stratification of GLP-1RA therapy in insulin-treated diabetes.

RESULTS
Reduced glycemic response to GLP-1RAs was associated with longer duration of diabetes, insulin cotreatment, lower fasting C-
peptide, lower postmeal urine C peptide–to–creatinine ratio, and positive GAD or IA2 islet autoantibodies .

RESEARCH DESIGN AND METHODS
620 participants with T2D and HbA1c > 7.5%, commencing GLP-1RA 
therapy were assessed response to therapy over 6 months. We assessed 
the association between baseline clinical measurements associated with 
b-cell failure and glycemic response (primary outcome HbA1c change 0–6 
months).

Diabetes Care 2016;39:250–257



RESEARCH DESIGN AND METHODS
We studied 22,379 patients starting sulfonylurea or thiazolidinedione
therapy in the U.K. CPRD to identify features associated with 
increased 1-year HbA1c fall with one therapy class and reduced fall 
with the second. We then assessed whether prespecified patient 
subgroups defined by the differential clinical factors showed differing 
5-year glycemic response and side effects with sulfonylureas and 
thiazolidinediones using individual randomized trial data from ADOPT 
(first-line therapy, n = 2,725) and RECORD (second-line therapy, n = 
2,222). Further replication was conducted using routine clinical data 
from GoDARTS (n = 1,977).

Diabetes Care 2018;41:1844–1853

RESULTS
In CPRD, male sex and lower BMI were associated with greater glycemic response with sulfonylureas and a lesser response with 
thiazolidinediones (both P < 0.001). In ADOPT and RECORD, non obese males had a greater overall HbA1c reduction with 
sulfonylureas than with thiazolidinediones (P < 0.001); in contrast, obese females had a greater HbA1c reduction with 
thiazolidinediones than with sulfonylureas (P < 0.001). Weight gain and edema risk with thiazolidinediones were greatest in 
obese females.

CONCLUSIONS

Patient subgroups defined by sex and BMI have different patterns of benefits and risks on 
thiazolidinedione and sulfonylurea therapy. Subgroup-specific estimates can inform discussion 
about the choice of therapy after metformin for an individual patient. Our approach using 
routine and shared trial data provides a framework for future stratification research in type 2 
diabetes.



OBJECTIVE : We examined if measures 
of insulin resistance and secretion were 
associated with glycemic response to 
dipeptidyl peptidase 4 (DPP-4) inhibitor
therapy.

RESEARCH DESIGN AND METHODS : We evaluated whether markers of insulin resistance and insulin 
secretion were associated with 6-month glycemic response in a prospective study of non insulin treated 
participants starting DPP-4 inhibitor therapy [PRIBA study; n = 254), with replication for routinely available 
markers in U.K. electronic health care records [CPRD; n = 23,001). In CPRD, we evaluated associations between 
baseline markers and 3-year durability of response. To test the specificity of findings, we repeated analyses for 
glucagon-like peptide 1 (GLP-1) receptor agonists (PRIBA, n = 339; CPRD, n = 4,464).

Diabetes Care 2018;41:705–712 

RESULTS

In PRIBA, markers of higher insulin resistance (higher fasting C-peptide [P = 0.03], HOMA2 insulin 

resistance [P = 0.01], and triglycerides [P < 0.01]) were associated with reduced 6-month HbA1c response 

to DPP-4 inhibitors. In CPRD, higher triglycerides and BMI were associated with reduced HbA1c response 

(both P < 0.01). A subgroup defined by obesity and high triglycerides (> 2g/L) had reduced 6-month 

response in both data sets (In CPRD, the obese, high triglycerides subgroup also had less durable 
response. There was no association between markers of IR and response to GLP-1.



Diabetes Care 2018;41:705–712





MESSAGES  REFLEXIONS ADA PRESIDENT 
• I asked you to resolve to see every patient with diabetes in your practice with 

new eyes. 

• Why does this person in front of me have diabetes ? 

• What about the family ? Did you think about the family history ? Did you really 
take a minute to review the family history ? 

• Can you incorporate such thinking right now ? 

• Starting to incorporate the key elements of precision medicine could be a 
transformational event for both you and your patients persons with diabetes? 

• Does your patient have beta cell failure, insulin resistance, liver disease or a 
monogenic cause ? 

• Can that knowledge affect testing and therapy to improve outcomes in a cost 
effective way ? We must find out

[Louis H. Philipson, President Medicine and Science, ADA 2019]



MY MESSAGES TO TAKE HOME
• Typage précis du diabète au diagnostic.

• Hétérogénéité du diabète Clusters Identifier les diabétiques à haut risque 
de complications.

• Utiliser des marqueurs bio-cliniques accessibles en pratique courante pour le 
typage du diabète au diagnostic  (IR ++++) et immunologie (GAD)

• Diagnostiquer les diabètes mono géniques (MODY)= implications thérapeutiques

• Individualisation des objectifs glycémiques

• Adapter le choix des antidiabétiques en fonction des paramètres du patient qui 
prédisent le mieux la bonne réponse au traitements.

• SAFETY ++++




