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Modern medicine: From craftmanship to medical science

• identified the need for medical education to incorporate scientific advances with 
clinical instruction

SCIENCE - THE ENDLESS FRONTIER
"New frontiers of the mind are before us, and if they are 
pioneered with the same vision, boldness, and drive with 
which we have waged this war we can create a fuller and 
more fruitful employment and a fuller and more fruitful 
life."--
FRANKLIN D. ROOSEVELT November 17, 1944. 

Science The Endless Frontier
A Report to the President by Vannevar Bush, Director of the 
Office of Scientific Research and Development, July 1945
(United States Government Printing Office, Washington: 1945)1910

“scientific progress is essential for public welfare, the war against disease, and national security”

Medical Progress



Physician-scientist

Modern medicine: From craftmanship to medical science

Medical Progress

clinical understanding coupled with 
scientific skills

needed for both:
• disease mechanism research and
• bench-to-bedside translation.

Harding CV et al. Acad Med. 2017http://thepssf.org

physician-scientist’s skillset is 
invaluable to investigation, 
innovation and medical 
breakthroughs

“There are a lot of really bright 
physicians who just don’t 
understand what kind of 
contributions they could make 
if they tried laboratory 
research”

Robert Lefkowitz



Unique situation of medical universities 

• Generation of new knowledge: research

• Transition of knowledge: training of medical students and residents

• Application of knowledge: practice of clinical medicine

• patients seek most educated and most capable physicians

University Vienna



Physician-scientist

Modern medicine: From craftmanship to medical science

Harding CV et al. Acad Med. 2017

• Medical schools increased numbers of both MD and PhD research faculty

• Since 1964, MD-PhD training by Medical Scientist Training Program (MSTP) of NIH

• As of 2016: 45 NIH-funded MSTPs; 455 medical schools without MSTP funding



Physician-scientist

Modern medicine: From craftmanship to medical science

Harding CV et al. Acad Med. 2017

• a minority of both, practicing physicians and active research scientists

• BUT: playing a critical role medical progress 35% Nobel Laureates (physiology
… many in chemistry)  

“There are a lot of really 
bright physicians who just 
don’t understand what kind 
of contributions they could 
make if they tried 
laboratory research”

Robert Lefkowitz

Science 2012

s   

OnkologeNephrologePädiater



Physician-scientist: An endangered species



Milewicz D et al JCI 2015

0.8%

Physician-scientist: An endangered species

• 1 mio MD - 14,000 researchers (1.4%)

• 8,200 (0.8%) have NIH grants

• Avg. age of first NIH R01 grant: 44a (MD-PhD), 45a (MD) … 0 < 38a



• increasing time to degree (TTD) from the 1970s to the 1990s (In 2010 mean TTD 8.0 a).

• Clinical fields have undergone increasing specialization with longer training requirements (residency, fellowships, 
subspecialty fellowships, board requirements, CME, maintenance of certification).

• Increasing specialization in science, accompanied by increasing needs for funding for complex technical 
infrastructures and staffing to perform research, as well as increasing regulatory burden

• resulted in increased duration of postgraduate training for both clinical and scientific fields. 
• Long periods of clinical residency/fellowship training can break research momentum
• Long periods of scientific training can interrupt the development and maintenance of clinical skills

• lower salaries in academia relative to private practice. 
• increased pressure for clinical productivity, which decreases time available for research. 
• decreased grant application success rates

• total number of physician-scientists has remained 
stable over the past few decades, while declining as 
percentage of the total biomedical research workforce.

The PSW-WG Report 2014; and Brass LF et al. 2010

Physician-scientist: An endangered species



• Club of old white men • Staying up to date

Physician-scientist: An endangered species



Rescuing physician scientist
• Shorten time to an independent research position by at least 5 a

• Better integrate research and not start >3a full-time clinical training 

• Protected time for research

• Adequate monitoring

• Focus career guidance and individual career development

• Achieve greater diversity and numbers in training programs

• …Move medical meetings from weekends

Jain MK et al. NEJM 2019



5 Rules to become a physician scientist

• 1) have a vision

Arnold Schwarzenegger

What problem do you want to solve? 
• change status quo
• role model



5 Rules to become a physician scientist

• 2) think big

Arnold Schwarzenegger

e.g. make discoveries that change patient care



5 Rules to become a physician scientist

• 1) have a vision

• 2) think big

• 3) ignore the naysayers:

Arnold Schwarzenegger

“if you‘re an apple, you will always be a second rate banana.“
“going abroad is a waste of time and money. There is enough good science here.”



Bi-directional flow

• The two things you do need to be mutually reinforcing:

• Bench to Bedside   versus   Bedside to Bench to Bedside

• examples:

• 1 Physician: general internal medicine   …     Research: functional geneticist in yeast

• 2 Physician: cardiac rhythmology … Research: cloning, transmembrane channels

• 3   Physician: hematologist/ AML ... Research:  mechanistic targeting fusion oncoproteins

• … 

Daye D et al; "Challenges and opportunities for reinvigorating the physician-scientist pipeline". The Journal of Clinical Investigation 2015 



5 Rules to become a physician scientist

• 1) have a vision

• 2) think big

• 3) ignore the naysayers:

Arnold Schwarzenegger

“if you‘re an apple, you will always be a second rate banana.“
“going abroad is a waste of time and money. There is enough good science here.”

Focus on your vision/ goal



• Why? 

• When?

• How long?

• Where?

• How?

Going abroad



Going abroad
“going abroad is a waste of time and money. There is enough good science here.”

• Why? … yourself:  

• Pro: 

• You learn from the best in the world 

• Building the basis for your own research topic

• Out of the box view

• Foundation / skills for collaborations

• You experience amazing stuff

• Con:

• Finance (even best grants cannot make up the relative loss)

• Time

• Pressure: You need to succeed (very few alternatives)

• Neither here nor there (reintegration?)
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“going abroad is a waste of time and money. There is enough good science here.”



• Why? … institution:  

• Pro: 

• New: topics, methods, 

• Mindset

• Foster exchange and collaboration

• Con:

• Challenges for reintegration? 

• Challenged by comparison

Going abroad
“going abroad is a waste of time and money. There is enough good science here.”



• Why? 

• When? 
• Early: less commitments; more energy
• Late: more security, more focus, easier funding

• How long?
• Fundamental research training: 3-4 a
• Applied research: 6 months

• Where?
• Where the party is (mostly US)

• How?
• Apply for your own funding: horizon 2020 MC-IOF, national (A: FWF 

Schrödigner, Austrian Academia of Science APART)
• From research group (RO1 grant,…)

Going abroad



5 Rules to become a physician scientist

• 4) work your ass off

Arnold Schwarzenegger



• Mentor

• Career guidance and individual career development

• Find mates

• Meetings (small is beautiful)

• Collaborations

you need



• Recognize: Universities cannot produce drugs. (But: Ideas, target identification, …)

• Mutual respect: honest and dedicated in moving patients care forward

• Both: Change and improve the care of patients 

• Difference: Improve the value of the company    vs   search for the best treatment

• Tipp: not with just one company (border might get blurry) 

Relationship to industry: proper balance



5 Rules to become a physician scientist

Arnold Schwarzenegger

• 4) work your ass off

• 5) give back 



5 Rules to become a physician scientist

• 1) have a vision

• 2) think big
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Arnold Schwarzenegger



Thank you!

Department of Medicine I:
Mercedes Litzenberger
Cathrin Skrabs
Wolfgang R. Sperr
Peter Valent 
Gerald Prager
Katrina Vanura
Ulrich Jäger

Staber-Laboratory:
Emiel van der Kouwe
Maurizio Forte
Lukas Kazianka
Hye-Soo Choi
Nino Müser

Department of Surgery: 
Alireza Hoda
Belgin Korkmaz

Kubicek-Laboratory:
Bernd Boidol
Anna Koren
Stefan Kubicek

Superti-Furga-Laboratory:
Berend Snijder
Gregory Vladimer
Nikolaus Krall
Johannes Bigenzahn
Oscar Lopez de la Fuente
Tea Pemovska
Giulio Superti-Furga

Pathology:
Leonhard Müllauer
Ingrid Simonitsch-Klupp
Nicole Prutsch
Olaf Merkel
Lukas Kenner

Radiology:
Marius Mayerhöfer

Labaratory Medicine:
Gregor Hörmann

Ann-Sofie Schmolke
Alexander Pichler
Bernadette Hilgarth
Simone Lubowitzki
Kastsuhiro Miura
Christoph Kornauth

Staber lab 

Patients and their families
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