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In case I loose you

What I would like to discuss is: should we 
personalize the treatment or the patient 

individual ?
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Leading causes of death in the 
USA in the early 1900’s

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm4829a1.htm
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Leading causes of death in the 
USA in the early 1900’s

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm4829a1.htm

Communicable diseases 
spread from one person 
to another or from an 
animal to a person. The 
spread often happens via 
airborne viruses or 
bacteria, but also through 
blood or other bodily fluid. 
The terms infectious and 
contagious are also used 
to describe communicable 
disease.
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Infectious diseases and the 
germ theory of disease

“bad air from swampy areas” (Hippocrates, 460 BC)
The germ theory is a fundamental tenet of medicine 
stating that microorganisms invade the body and 
cause certain diseases. One must be able to isolate 
and eliminate the microbe from the patient.
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(I think) It defined the approach to disease treatment
Reductionist approach aimed at isolating cause/effect 
relations: Target the cause to eliminate the effect (symptom)

The germ theory: a fundamental 
concept
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US Preventive Services Task Force 
Statins Recommendation Statement

(most) Drugs act on mechanisms 
driving the symptoms

http://www.animalresearch.info/en/drug-
development/drug-prescriptions/simvastatin/

JAMA. 2016;316(19):1997-2007

Are cause/effect relations patient-independent ?
Is the PK/PD patient-independent ?
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Some things we know are not 
universal

Figures courtesy of W.J. Jusko
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Some things we are trying to 
figure out

Trends in Mol. Med. 7(5)”201-204 (2001)
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Personalized medicine

“steering the right patients to the right 
drug at the right dose at the right time”
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Personalized medicine

“medical decisions, 
practices, interventions 
and/or products being 
tailored to the individual 
patient based on their 
predicted response or 
risk of disease”
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Personalized medicine
The use of genomic information – in addition to 
family history, lifestyle, and environmental 
factors – to customize health management. By 
combining genomic and clinical information, 
more accurate predictions can be made about 
a person's susceptibility of developing disease, 
the course of disease, and response to 
treatment.
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The origins of personalized 
medicine

“It is more important to know what sort of person has a disease, 
than to know what sort of disease a person has”
Hippocrates extended Alcmaeon’s doctrine, along with Epedocles’s
concept of the four elements, to define four basic humors: 
sanguis/blood (air), phlegm (water), choler (fire), and melancholia 
(earth). Choler and melancholia were sometimes referred to as yellow 
and black bile, respectively. Disease was considered to be the result 
of an imbalance (dyscrasia ) between these humors, and it was the 
role of the physician and patient to try to reestablish a proper 
equilibrium (eucrasia). A word we use today, “complexion,” was 
derived from the practice of complexing the four humors to define the 
unique characteristics of each individual and their state of health, a 
practice we might now refer to as phenotyping. We can still classify 
people today as being “good-humored” or “ill-humored,” as a result of 
the primary role of the humors in early medical practice.
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Early examples of 
personalized medicine
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The basic tenet of gene-centric 
personalized medicine

“Using tumor profiling to better 
understand how patients’ tumors 
become resistant to cancer therapy
Establishing a repository of laboratory 
models derived from patient tumor 
samples that will enable researchers to 
more thoroughly investigate drug 
resistance”

http://medicine.iupui.edu/IIPM
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PGx and personalized 
medicine
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Leading causes of death in the 
USA in the early 1900’s

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm4829a1.htm
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Leading causes of death in the 
USA in 2010

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6208a8.htm
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Leading causes of death in the 
USA in 2010

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6208a8.htm

Non communicable 
diseases: Chronic, non-
communicable diseases 
(NCDs) are the number one 
cause of death and disability in 
the world. The term refers to a 
group of conditions that are 
not mainly caused by an acute 
infection, result in long-term 
health consequences and 
often create a need for long-
term treatment and care. 



July

The rise of non-communicable 
diseases: Mortality

Source: Lozano et al. 2012; WHO projections of mortality and causes of death 
(http://www.who.int/healthinfo/global_burden_disease/projections/en/)

http://www.eea.europa.eu/data-and-maps/figures/the-shift-in-global-disease
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The rise of non-communicable 
diseases: DALY

http://www.eea.europa.eu/data-and-maps/figures/the-shift-in-global-disease

Disability Adjusted Life Years (DALY) 
is defined by the WHO as “the sum of 
years of potential life lost due to 
premature mortality and the years of 
productive life lost due to disability”
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NCD and the determinants of 
health in the 21st century

http://www.health.state.mn.us/divs/chs/healthequity/ahe_leg_report_020414.pdf

JACC, 66:1577 (2015)

Psychological distress at any 
point in the life course is 
associated with higher 
cardio-metabolic risk
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NCD and the determinants of 
health in the 21st century

http://www.health.state.mn.us/divs/chs/healthequity/ahe_leg_report_020414.pdf
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Personalized medicine: not 
just in your genes

289 cardiovascular pharmacogenomics studies
229 reported positive findings
220 unique SNP-drug associations
19 confirmed using strict criteria
0 recommended for use in clinical practice
“the notion that genetic information is uniquely important in 
determining the risks and benefits of treatments—is clearly 
unwarranted and counterproductive to the broadly shared 
goal of tailoring care to individuals”
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Personalized medicine: not 
just in your genes

“the contribution of genetic discoveries to the 
clinical management of diabetes and obesity 
remains limited to the small proportion of cases 
with monogenic forms of disease”
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What is special about 
non-communicable diseases ?

NCD (CVD, Diabetes, Chronic Respiratory Disease, 
Cancer) are chronic conditions heavily influenced by 
urbanization (behavioral, environmental, socio-
economic factors)
There is no cure for any of these diseases, only 
symptom mitigation, because it is not clear what the 
underlying cause it (I think …)
“Indeed, finding a cure for established RA is 
possibly no more likely than finding a cure for 
hypertension, where control of organ damage is 
the only realistic goal of therapy”
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The emergent complexities of 
NCD

Progress
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The emergent complexities of 
NCD

Progress Chronic
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The emergent complexities of 
NCD

Progress Chronic

Multi-
factorial
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The emergent complexities of 
NCD

Progress Chronic

Multi-
factorial

Co-
morbidities
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The emergent complexities of 
NCD

Progress Chronic

Multi-
factorial

Co-
morbidities

Systemic
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Environmental enrichment (nest making) and oxytocin (brain 
neuromodulator hormone) comparably promote burn wound healing in 
isolation reared rats (PLosONE, 4:e5523, 2009)  
Desynchronization produced by meal timing during the rest period slowed 
down tumor progression (Life Sci., 75:1181, 2004). Temporally scheduled 
feeding during the rest period reverses some of the liver-specific 
metabolic abnormalities in a mouse model of Huntington’s disease (J. 
Neurosci., 303:10199, 2010); HF diet and tRF (Cell Met., 15:848, 2012)
Biofeedback modulation of HRV modulates autonomic effects in 
inflammation (Appl. Psych. Biof., 35:303, 2010); Yoga as complementary 
pulmonary tuberculosis therapy (Resp. 9:91, 2004) – Yoga drives ANS-
related effects in epilepsy, depression, PTSD (Med. Hyp., 78: 571, 2012)
Expectation of therapeutic benefit (placebo) activates brain regions 
evoking release of dopamine, brain derived neurotropic and growth 
factors (Science, 293:1164, 2001) – Genomic studies confirmed positive 
placebo with baseline u/s – d/s dopamine pathway interactions (Trends 
Mol. Med., in press). 
Expectation of fear HR, inflammation & ANS (PNAS, 112:1248, 2015)

A systems view …
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Chronic disease & critical transitions:
A systems dynamic perspective
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Disease progression 
and allostatic load

http://images.slideplayer.com/13/
4053544/slides/slide_2.jpg
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Can personalized medicine help us 
better describe the state of the 

patient ?
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Critical transitions in clinical 
practice

Buchman, Crit. Care, 2010

This is personalized medicine !

J.R. Moorman

The ANS acts as a first integrator of the 
information describing the state of the host 
and generates an integrated signal which is 
then analyzed computationally. Changes in 
the dynamics of the integrated signal 
precede changes in individual biomarkers
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The faces of personalized 
medicine

http://medicine.iupui.edu/IIPMReactive
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The faces of personalized 
medicine

Predictively Reactive
http://medicine.iupui.edu/IIPMReactive
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The faces of personalized 
medicine

Predictively Reactive

http://www.esa.int/spaceinimages/Images/2010/07/Advocating_predictive_medicine

Predictive

http://medicine.iupui.edu/IIPMReactive
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Can personalized medicine transition 
from disease-centric to patient-centric ?
Should it reflect only genetics or also the 
evolving dynamics of the patient ?
If the answer is yes, then how do we 
achieve this  and what complications 
(technical, ethical, societal, economic) do 
we foresee ?
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P4 Medicine: Predictive, 
Preventive, Personalized, 
Participatory
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From retrospective 
personalized to prospective 
personalized medicine
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