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What do we learn today?
Beriberiis a relatively common disease in Asia, sailors and 
prisoners.

1873: a Dutch naval doctor observed that European crew 
members had significantly fewer cases of beriberi than sailors 
recruited from the East Indies. When the amount of white rice in 
the diet of the East Indies sailors was decreased, the rate of 
beriberi came down.

Beriberi was believed to have been caused by some toxin or 
infectious agent in the white rice. Kanehiro Takaki, a Japanese 
naval doctor, was the first to report beriberi as a nutritional 
deficiency. His reports were based on the fact that the incidence 
of beriberi reduced in Japanese sailors when they were given 
additional meat, dry milk, and vegetables.



Christiaan Eijkman www.nobelprize.org

In 1875, after taking his preliminary examinations, Eijkman became a student at the Military 
Medical School of the University of Amsterdam, where he was trained as a medical officer 
for the Netherlands Indies Army, passing through all his examinations with honours.

Christiaan Eijkman was appointed as Director of the “Dokter Djawa School” (Javanese 
Medical School) in 1888. Eijkman was also Director of the “Geneeskundig Laboratorium” 
(Medical Laboratory) from January 15, 1888 to March 4, 1896, and during that time he made 
a number of his most important researches. These dealt first of all with the physiology of 
people living in tropical regions. He was able to demonstrate that a number of theories had 
no factual basis.

Eijkman realized that the real cause of beriberi was the deficiency of some vital substance in 
the staple food of the natives, which is located in the so-called “silver skin” (pericarpium) of 
the rice. This discovery has led to the concept of vitamins.

Eijkman noticed that when fowl were fed a diet solely consisting of polished white rice, they 
developed symptoms similar to beriberi. By adding rice polishings, the material removed 
from whole rice to produce white rice, to the feed, Eijkman was able to cure the fowl of 
beriberi.

In 1926, pure thiamine, the true anti-beriberi vitamin, was isolated by two Dutch scientists, 
Barend Jansen and W. F. Donath, working in Java.

What do we learn today?



Translational medicine

Phase 1 (T1): move basic discovery to clinical application

Phase 2 (T2):  assess the value of a clinical application to develop therapeutic guidelines

Phase 3 (T3):  move evidence-based guidelines into health practice

Phase 4 (T4):  evaluate the real world health outcomes.

The term translational medicine was introduced in the 1990s but only gained wide usage in the early 2000s. Its 
definition varies according to the stakeholder. Patients, physicians, and other practitioners tend to use the term to 
refer to the need to accelerate the incorporation of benefits of research into clinical medicine and to close the gap 
between “what we know” and “what we practice.” Academics tend to interpret translational medicine as the testing 
of novel concepts from basic research in clinical situations, which in turn provide opportunity for the identification 
of new concepts. In industry it is used in reference to a process that is aimed at expediting the development and 
commercialization of known therapies. Although different, these interpretations are not mutually exclusive. Rather, 
they reflect different priorities for achieving a common goal.

www.britannica.com



Drug development



Nature 477, 526-528 (2011) 



The complex picture of cardiovascular diseases
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Example 1: lipid lowering therapy (statins)

Mangravite et al, The Pharmacogenomics Journal volume 6, pages 360–374 (2006)http://en.wikipedia.org/wiki/File:Mevalonate_pathway.png



Krähenbühl, S., Pavik-Mezzour, I. & von Eckardstein, A. Drugs (2016) 76: 1175. https://doi.org/10.1007/s40265-016-0613-0

Recent alternative to statins: PCSK9 inhibotrs



Jonathan A. Tolbert, Nature Reviews Drug Discovery volume 2, pages 517–526 (2003)

Statin timeline



Clinically approved statins



Rodriguez et al., JAMA Cardiol. 2017;2(1):47-54.

Clinical success: significantly improved mortality



Opie, SAMJ, S. Afr. med. j. vol.104 n.3 Cape Town Mar. 2014

Clinical success: improvement in coronary heart disease





Chang et al, Rev Diabet Stud, 2013, 10(2-3):157-170

Clinical success: overall 0.71 OR



Statins for everyone?



Limitations: side effects



)QALYs
10-year vascular 
risk*Age (years)

ICER(€ per QALYIncremental costs (€)No statinsStatins
Incremental 
QALYsNo statinsStatins

Absolute risk 
reductionStatinsNo statins

45

NA9562361192-0,0059,1669,1620.1% 0.9% 1.0% 

NA9164941409-0,0019,1449,1430.4% 2.1% 2.5% 

195 37284892517740,0049,1079,1110.7% 4.3% 5.0% 

78 136781136021410,019,0699,0791.0% 6.5% 7.5% 

45 669715179625110,0169,0329,0471.4% 8.6% 10.0% 

21 651584267832620,0278,9548,9812.0% 13.0% 15.0% 

55

NA 898603150108,9388,9370.4% 2.1% 2.5% 

125 544832102418560,0078,8938,90.7% 4.3% 5.0% 

57 442767144822150,0138,8498,8621.0% 6.5% 7.5% 

34 995702187525770,028,8048,8241.4% 8.6% 10.0% 

17 158574273733110,0338,7128,7462.0% 13.0% 15.0% 

9 572448361140590,0478,6198,6662.6% 17.4% 20.0% 

5 395324449948230,068,5238,5843.2% 21.8% 25.0% 

65

75 237 787126520520,018,2668,2770.7% 4.3% 5.0% 

38 613 729164423740,0198,218,2281.0% 6.5% 7.5% 

24 607 672202626980,0278,1528,181.3% 8.7% 10.0% 

12 652 558279933570,0448,0368,082.0% 13.0% 15.0% 

7 323445358540300,0617,9177,9782.5% 17.5% 20.0% 

4 319334438447190,0777,7957,8733.1% 21.9% 25.0% 

75

42 439686169623820,0166,9126,9280.7% 4.3% 5.0% 

23 846643196126040,0276,8386,8651.0% 6.5% 7.5% 

15 901600223028290,0386,7646,8021.3% 8.7% 10.0% 

8 695514277432880,0596,6146,6731.9% 13.1% 15.0% 

5 343429332837580,086,466,542.5% 17.5% 20.0% 

3 410346389542410,1016,3016,4033.1% 21.9% 25.0% 

2 156264447547390,1226,1386,263.6% 26.4% 30.0% 

Limitations: cost effectiveness



Erling Falk, and Martin Bødtker Mortensen JACC 
2016;68:2903-2906

Limitations: national specifics in benefit



Jackevicius et al., JAMA. 2002;288(4):462-467.

Real world situation: non-adherence



Real world situation: non-adherence
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Example 2: angiotensin converting enzyme inhibitors
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RAS timeline



ACEi timeline



RAS timeline



Clinical success: significantly improved mortality







Limitations: side effects



Real world situation: non-adherence
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Persistence for ACE inhibitors – Global
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Persistence for cardiovascular drugs



Personalized medicine

Personalized medicine, precision medicine, or theranostics is a medical model that separates people into different 
groups—with medical decisions, practices, interventions and/or products being tailored to the individual patient 
based on their predicted response or risk of disease. The terms personalized medicine, precision medicine, stratified 
medicine and P4 medicine are used interchangeably to describe this concept though some authors and 
organisations use these expressions separately to indicate particular nuances.
While the tailoring of treatment to patients dates back at least to the time of Hippocrates, the term has risen in 
usage in recent years given the growth of new diagnostic and informatics approaches that provide understanding of 
the molecular basis of disease, particularly genomics. This provides a clear evidence base on which to stratify 
(group) related patients.

Precision medicine is an approach to patient care that allows doctors to select treatments that are 
most likely to help patients based on a genetic understanding of their disease. This may also be 
called personalized medicine. 

www.wikipedia.org

www.cancer.gov



Evidence based medicine

Stratification
According to the guidelines
(hypertensive, diabetic, etc.)



Prescription of medication
According to the guidelines
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Optimal therapy
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Optimal therapySuboptimal therapy

Prescription of medication
According to the guidelines

Treated patients

Inappropriate dose
Side effects
Persistence

Evidence based medicine

Stratification
According to the guidelines
(hypertensive, diabetic, etc.)



http://stevebetz.wordpress.com/

Evidence based medicineAppropriate dose
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The genomic approach









The combination approach: one pill for all





The economic approach



Bernstein et al., Journal of General Internal Medicine, 19, 638-645.

Real world situation: cost of treatment









The biomarker approach





Biochemical effectiveness of ACE inhibition
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Endogenous ACE inhibition
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Optimize the effectiveness of ACE inhibition



Optimize the effectiveness of ACE inhibition



Optimize the effectiveness of ACE inhibition



Optimize the effectiveness of ACE inhibition



Optimize the effectiveness of ACE inhibition
Increase dose

to have clinical effect
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Optimize the effectiveness of ACE inhibition
Increase dose

to have clinical effect
Decrease dose

to avoid side-effects
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Today’s medicine learnt in the medical school will most probably be outdated when you will be practicing.

Translational medicine is important to be able to incorporate new knowledge and to open up new directions.

Translational medicine is important to reveal hidden limitations in the white noise of clinical information/marketing: 
- The pill-based medication is well established and formulated as clinical guidelines.
- The pill-based medicine is usually a treatment option, very rarely results in curing of a disease.
- The pill-based medicine is economic venture generating ever growing profit.
- The pill-based medication seems to fail to provide societal benefit for various reasons.
- The pill-based medication results in a variety of unwanted side effects, hampering proper clinical decisions.

Personalized medicine defines the future of medical treatments. It is developing:
- Genomic information is lost in big data right now, so far it provided limited success.
- Gene therapy is available, restricted by regulation, ethical issues, while big-pharma is antagonistic.
- No breakthrough in economic approaches, prices are exponentially increasing, while generics become cheaper.
- Biomarker based approaches has promising results.
- Patient tailored therapies may provide a breakthrough: future medication can be cheaper and more effective.
- Patient tailored therapies need to be introduced, nurtured and observed.

Being a medical doctor needs a mindset able to think outside the box. DANGER! Your training is not 
supporting that.

Take home messages


