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Pathogen 

Host 

Socio-economic 
determinants 

Chronic disease 

Life style - environment 
Risk and protective factors 
Tobacco smoking, Pollutants 

Allergens, Nutrition, Infections 
Physical exercise, Others 

Infectious 
disease 

Ageing 

Genetic 
disease 

Chronic diseases Chronic diseases 





Tobacco use Unhealthy 
diets 

Physical 
inactivity 

Harmful use 
of alcohol 

Biomass fuel 
combustion 

cardio-
vascular 
diseases 

X X X X X 

Diabetes X X X X 

Cancer X X X X X 

Chronic 
respiratory 
diseases 

X X X 

Common risk factors of major NCDs 



Ageing and co-morbidities of NCDs 

Barmett et al, Lancet 2012 



Chronic diseases cluster in co-morbidities 

Barmett et al, Lancet 2012 
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Biological expression of chronic diseases 
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Systems biology on  
precise phenotypes 
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Personalized medicine 
- Primary prevention 
- Secondary prevention 
- Tertiary prevention 
- Treatment 

Integretated care 
for stratified  
phenotypes 

Health promotion 
Primary prevention 
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Fighting chronic diseases for active and  
Healthy ageing in Languedoc Roussillon 



Classical phenotypes 

Hypothesis-driven 

CVD COPD Diabetes 

Classical phenotypes in 
patients with severe defined diseases 

and co-morbidities 

Responsiveness to treatment 
Follow up   

Assessment of co-morbities 
and severity 

Patient with chronic disease 



Classical phenotypes 

Hypothesis-driven Discovery driven 

Responsiveness to treatment 
Follow up   

CVD COPD Diabetes 

Classical phenotypes in 
patients with severe defined diseases 

and co-morbidities 

Responsiveness to treatment 
Follow up   

Assessment of co-morbities 
and severity 

Novel phenotypes in individual 
patients with severe co-morbidities 

of chronic diseases 

Novel phenotypes 

Severity of co-morbidities 
(standardized assessment) 

Co-morbidities 
(standardized assessment) 

Patient with chronic disease 



Definition of severe asthma 
(Geneva, 6-7 April 2009) 



Asthma severity 
 

Based on NAEPP, 2007 

Asthma severity 

Control 
Symptoms  

Functional limitation 
over 2-4 weeks 

Exacerbations over 6-12 mo 

Future risks 
Risk of asthma exacerbations 

Lung function loss 
(lung growth) 

Adverse reactions to meds  
Level of treatment 

Inhalation technique 
Compliance 

Responsiveness to treatment 



Uniform severity of chronic diseases 

Asthma Diabetes 

Underdiagnosis Risk of acute exacerbation Risk of coma and death 

Effective treatment ICS, ß2 agonists Insulin, oral drugs 

No treatment 
available/affordable 

Risk of acute exacerbation Risk of coma and death 

Incorrect diagnosis COPD (adults) 
CF (children) 

Weight loss 

Difficult-to-treat disease Compliance 
Inhaler misuse 
Risk factors 

Compliance 
Complications 
Risk factors 

Controlled treatment 
dependent disease 

Risk of exacerbation when 
treatment stopped 

Risk of death when 
treatment stopped 

Uncontrolled treatment 
resistant disease 

Treatment resistant 
asthma: Risks   

Insulin-resistant diabetes 
Risks 



Chronic 
Respiratory 

diseases 

Cardio-vascular 
diseases 

Diabetes 
Metabolic 

Kidney diseases 

Common questionnaire (risk factors, diseases) 
Specific questionnaires 

Exam (clinical, biological, EKG, FEV1, EchocardioG) 

Screening of co-morbities 

Chronic disease clinic 
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Chronic 
Respiratory 

diseases 

Cardio-vascular 
diseases 

Diabetes 
Metabolic 

Kidney diseases 

Common questionnaire (risk factors, diseases) 
Specific questionnaires 

Falls 
prevention 

Treatment 

Specialist advice 

Frailty  
Prevention 

Exam (clinical, biological, EKG, FEV1, EchocardioG) 

QOL, depression, anxiety (questionnaire) 

Screening of co-morbities 

Frailty, risk of falls> 65 yrs 

Severity - Control 

Risk assessment 

Chronic disease clinic 



Physicians in rural areas 
Le Monde 7 avril 2012  



Dépistage de Proximité 
des Pathologies 
Associées aux maladies 
chroniques 

- Département de 
médecine générale de 
MTP-Nîmes 

- CHU de Nîmes 

DeProPass 
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Systems elements for integrated care  
in multifactorial chronic diseases with  

co-morbidities   

 

1- Chronic diseases: the global health priority 

2- Systems biology to understand the complexity 

of chronic diseases 

3- Integrated approach to re-define and stratify  

chronic diseases 

4- Chronic diseases tackled across the life cycle 

 
 


