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Who puts the geriatric patient back together?



Who Dunnit?

Heart failure, hypertension, 
Mild Cognitive Impairment
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Systemic Resilience? 

Who puts mr de Bruin together? 



Kalgrota et al. Multimorbidity network analysis. 
Int J Medical Informatics; 2017: 108; 22-8



Who puts the geriatric patient back together

Frail elderly: complex multimorbidity

1) networks: organs, diseases, drugs, context

2) non-linearity: interactions, feedback loops 

3) scale diversity:  molecule, man, family

4) trajectories

Criteria complexity, Ilya Prigogine, Nobelprice, 1977 
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Research based on complexity paradigm



Greene
NEJM Dec 2017



HIGHLIGHTS  RADBOUDUMC 
GERIATRICS 2016-2017
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(Midlife) Hypertension, cerebral
perfusion and Alzheimer

Wiesmann M, et al. Claassen J Cerebr Bl Fl & Metab 2017
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• 25+ networks recruited
• 2 years follow up
• 18+ disciplines
• 300++ professional
• >1250 patients and carers

DementiaNet Networks
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Nieuwboer/ Richters vd Marck ZGerGeria & BMJ Open 2017



Dynamical Indicators of Resilience

Olde Rikkert M & Melis R, Scheffer M et al. Critical Care Medicine 2016



The Older Patients and Informal
Caregivers Survey & TOPICS-PROM

Consortium : topics.mds@radboudumc.nl;  www.topics-mds.eu

Geessink N, Schoon Y,  et al. Melis R . Plos One Dec.2017

!! 

mailto:topcs.mds@radboudumc.nl


Who Dunnit?

Complexity, Resilience, 
Personalised Geriatrics?



Who dunit?

Principal investigators

Jurgen Claassen                      René Melis               Marjolein vd Marck
CARNET TOPICS-MDS DEMENTIENET

Yvonne Schoon
Principal Clinician
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Whodunit! 
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Whodunit!! 
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Geriatrics: how to embracing complexity? 
Evidence Uncertainty
(Trisha Greenhalgh; BMJ 2001; Iona Heath BMJ 2016)



From EBM to EU Medicine-Research

EBM EU Medicine

Linearity Non-linearity

Monocausal Multicausal

Simple intervention Complex intervention

RCT Mixed methods



Resilience/complexity in our research

Dementia Research

• Cerebro-Cardiovascular interactions

• DementiaNet;  linking fragmented care

Formal & informal care; Health & Welfare

• Studying heterogenity in old age epidemiology

http://www.ru.nl/donders/
http://www.ru.nl/donders/


Resilience/complexity in our research

Complex multimorbidity in old age

• Acute & chronic:  triage and improving resilience

• Shared decision making

• Uncertainty + EBM
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Stellingen

-Het EBM paradigma, past niet goed 
op de complexiteit van de geriatrische 
patiënt en de klinische geriatrie.

Dat vraagt nieuwe wegen van 
onderzoek, richtlijnvorming en 
patiëntenzorg.



Stellingen

-Het erkennen en leren werken met 
onzekerheid in kliniek en onderzoek,

is noodzakelijk om de geriatrie verder 
te verbeteren.
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Dynamical Indicators of Resilience

-Increased auto correlation
-Increased variance
-slowing down of recovery



Resilience Indicators in time series: 
-Slowing down of recovery

-Increased variance and autocorrelation
-Increased cross correlations

Cross correlation in Multi Organ Failure: 
Asada et al. Crit Care Med 2016; 44:83–90


