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siemens.com/executive-alliance

It’s a challenging time in healthcare – but it’s surprisingly 
packed with opportunities for executives charged with 
delivering high-quality care in a value-based environment.

Looking for ways to expand your clinical capabilities? 
Improve process efficiency? Lower your overhead burden? 
Siemens Healthineers can help. 

Today’s environment calls for pioneering solutions and 
strategic alliances with trusted partners. In that spirit, 
through our Healthcare Executive Alliance initiative, we 
would like to support you and your teams in finding  
insights, best practices, and solutions for success in today’s 
healthcare environment.

For more, visit siemens.com/executive-alliance
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the nuances of the English language give “pay” 
and “cost” many meanings. When a person has 
no health insurance and no access to health-

care, what is the cost to their health? When the state 
pays for healthcare, when is “rationing” considered 
acceptable? should non-smokers pay with their taxes 
to treat smokers’ illnesses? the ethics of healthcare 
financing are considerable. When we contemplate 
healthcare finance, considerations of payment, cost, 
value for money, effectiveness, preventing fraud and 
waste are all in the mix. 

one of the world’s most successful investors, 
Warren buffet, has compared healthcare costs to 
a tapeworm that is eating the American economy, 
and is “untenable over time” (valueinvestorsport.
com 2010). the U.s. has been an outlier for many 
years in the percentage of GDP it spends on health-
care and yet still has millions of citizens who have 
no health insurance. buffet advises tackling costs as 
the number one issue facing America, and observes 
that despite the huge expenditure, america has fewer 
doctors, nurses and beds per head of population than 
other countries that spend less on healthcare.

in developed and developing countries alike, a 
rapidly ageing population, advancing technology 
and competing demands are combining to create a 
‘perfect storm’ of increased demand and less public 
funding. In the developed world, where infrastructure 
and services are widely available, the questions are 
around who pays and how to improve outcomes from 
spending. are people willing to take out health insur-
ance and increase spending from their own pocket? 
Will the move to more healthcare at home help the 
efficiency of the health service?

For the developing world, where governments 
are increasingly pursuing universal health coverage, 
out-of-pocket spending is already very high. Quality 
services may be unavailable or out of reach. the 
big questions are which models can expand access 
and be financially sustainable. What innovations 
can reduce costs and improve outcomes? What can 
developing countries learn from the mistakes of the 
developed world? 

However healthcare is financed, every country is 
struggling to balance between increasing demand 
from an ageing population, increased costs and 
the need to optimise efficiency. the Chief Financial 

officer (CFo) is a critical role in the healthcare enter-
prise. the introverted accountant stereotype is in the 
past, and the CFo needs to be a skilled communi-
cator, able to challenge the Ceo and the board, whilst 
understanding clinical pathways with ease and eval-
uating and managing risks.

Individual health professionals and patients need 
to understand their responsibilities too. Is that test 
or imaging exam really necessary? both patients 
and health professionals need to understand what 
is needed, and initiatives such as Choosing Wisely 
and appropriate use criteria are helpful here. Simple 
measures such as text message reminders about 
hospital appointments can save money overall: for 
example, missed first outpatient appointments cost 
the english national health service up to £225 million 
in 2012 to 2013 (UK Department of Health 2016). And 
such a measure may be preferable to overbooking 
appointments.  

How can spending be reduced? With targets, or 
with nudges? the recently published results from 
a randomised controlled trial in the United States 
showed that including information on the costs of lab 
tests had a negligible effect on the ordering patterns 
of physicians (sedrak et al. 2017). studies on imaging 
have had similar results (eg Chien et al. 2017). 

this issue of healthManagement puts these crit-
ical questions under the microscope as experts 
from all walks of the healthcare sector world take an 
uncompromising look at what funding innovations 
are needed. With cooperation, collaboration and the 
courage to think outside the box, there is no reason 
for the future not to be bright. 

Costs, Costs, Costs! 
Who Pays in Healthcare?

Chris McCahan
Chief Investment Officer and
Global Sector Lead for 
healthcare services
International Finance 
Corporation
Washington, DC, USA

cmccahan@ifc.org

 @IFC_org

ifc.org

Chien AT, Lehmann LS, Hatfield LA et al. (2017) A randomized trial of displaying paid 
price information on imaging study and procedure ordering rates. J Gen Intern Med, 
32(4): 434-4.

Sedrak MS, Myers JS, Small DS et al. (2017) Effect of a price transparency interven-
tion in the electronic health record on clinician ordering of inpatient laboratory tests: 
the PRICE randomized clinical trial. JAMA Intern Med, Apr 21. doi: 10.1001/jamaintern-
med.2017.1144. [Epub ahead of print]

UK Department of Health (2016) A zero cost way to reduce missed hospital appoint-
ments. [Accessed: 24 April 2017] Available from gov.uk/government/publications/reduc-
ing-missed-hospital-appointments-using-text-messages/a-zero-cost-way-to-reduce-
missed-hospital-appointments

Valueinvestorsportal.com (2010) Buffet on solving healthcare [video]. YouTube, 
uploaded 7 March.  [Accessed: 28 April 2017] Available from https://www.youtube.com/
watch?v=56FE4zImAvc

  RefeRences



©
Fo

r 
pe

rs
on

al
 a

nd
 p

ri
va

te
 u

se
 o

nl
y.

 R
ep

ro
du

ct
io

n 
m

us
t 

be
 p

er
m

it
te

d 
by

 t
he

 c
op

yr
ig

ht
 h

ol
de

r.
 E

m
ai

l t
o 

co
py

ri
g
ht

@
m

in
db

yt
e.

eu
.

IMAGING
EDITOR-IN-CHIEF

Prof. Lluís Donoso Bach 
hospital Clinic – University of barcelona, spain

ldb@healthmanagement.org

HONORARY EDITOR-IN-CHIEF

Prof. Iain McCall
UK (Retired)

EDITORIAL BOARD MEMBERS

Prof. Stephen Baker 
rutgers new Jersey Medical school, U.s.

Prof. Hans Blickman 
University of rochester Medical Center, U.s.

Prof. Edward I. Bluth
ochsner healthcare, U.s.

Prof. Georg Bongartz 
University of basel, switzerland

Prof. Davide Caramella 
University of Pisa, Italy

Dr. Ai-Lee Chang
City hospitals sunderland nhs trust, UK

Prof. Michel Claudon 
University hospital of nancy, France

Prof. Alberto Cuocolo 
University of naples Federico ii, italy

Prof. Nevra Elmas 
ege University, turkey

Prof. Johan de Mey
Free University of brussels, belgium

Dr. Mansoor Fatehi 
Medical imaging informatics research Center, iran

Prof. Guy Frija 
Georges-pompidou european hospital, France

Assoc. Prof. Frederik L. Giesel 
University Hospital Heidelberg, Germany

Prof. Wolfram Knapp 
hannover Medical school, Germany

Prof. David Koff 
hamilton health sciences; McMaster University, Canada

Prof. Elmar Kotter 
University Hospital Freiburg, Germany

Prof. Heinz U. Lemke 
iFCars - international Foundation for Computer assisted 

Radiology and Surgery; University of Leipzig, Germany

Prof. Lars Lönn 
national hospital, denmark

Prof. Elisabeth Schouman-Claeys 
aphp Medical organisation directorate; University of 

Paris 7, France

Prof. Valentin Sinitsyn 
Federal Center of Medicine and rehabilitation, russia

Dr. Nicola H. Strickland
imperial College healthcare nhs trust, UK

Prof. Henrik S. Thomsen 
Copenhagen University hospital; University of 

Copenhagen, denmark

Prof. Vlastimil Valek 
Masaryk University, Czech republic

Prof. Berthold Wein 
Group Practice, Aachen, Germany

HEALTHCARE IT
EDITOR-IN-CHIEF

Prof. Christian Lovis
University Hospitals of Geneva

christian.lovis@healthmanagement.org

EDITORIAL BOARD MEMBERS

Miguel Cabrer
University Hospital Son Espases, University of the 

balearic islands, palma, spain 

Richard Corbridge
health service executive, ireland

Dr. Marc Cuggia
Pontchaillou Hospital, France

Prof. Georges de Moor 
state University of Ghent, belgium

Prof. Jacob Hofdijk 
european Federation for Medical informatics, 

the netherlands

Dr. Peter Gocke 
amedes Medizinische dienstleistungen, Germany

Prof. Werner Leodolter
University of Graz, Austria

Prof. Eric Lepage
hôpitaux de paris, France

Prof. Miroslav Madjaric 
University hospital Centre Zagreb, Croatia

Prof. Josep M. Picas 
Adaptive HS, Spain

Prof. Eric Poiseau 
IHE Europe, France

Prof. Karl Stroetmann
empirica Communication & technology research, 

Germany

Prof. Rudi van de Velde 
University hospital brussels, belgium

Ms. Diane Whitehouse 
the Castlegate Consultancy, UK

Ing. Martin Zeman 
Cesnet, Czech republic

Prof. Jana Zvárová 
euroMise Center, Czech republic

CARDIOLOGY
EDITOR-IN-CHIEF

Prof. Tienush Rassaf
Westgerman heart- and Vascular Center, University of 

Essen, Germany

tienush.rassaf@healthmanagement.org

EDITORIAL BOARD MEMBERS

Prof. Gunter Breithardt 
University of Munster, Germany

Prof. Hugo Ector 
University hospital Leuven, belgium

Prof. Michael Glikson 
Leviev heart Center, israel

Priv.-Doz. Philipp Kahlert
Universitätsklinikum essen, Germany

Prof. Peter Kearney 
Cork University hospital, ireland

Prof. Alexandras Laucevicius
Vilnius University Hospital, Lithuania

Prof. Fausto J. Pinto
Lisbon University, Portugal

Prof. Piotr Ponikowski 
Clinical Military hospital, poland

Prof. Silvia G. Priori 
University of Pavia, Italy

Prof. Amiran Revishvili 
scientific Center for Cardiovascular surgery, russia

Prof. Massimo Santini 
san Filippo neri hospital, italy

Prof. Ernst R. Schwarz 
Cedars sinai Medical Center, Usa

Prof. Dan Tzivoni 
Israel Heart Society, Israel

Prof. Alex Vahanian 
bichat hospital, France

HeALtHMAnAGeMent eDItOrIAL BOArD
promoting Management and Leadership in healthcare

What do You think?
What are the money issues on your mind? how does cross-collaboration work 

in practice in your hospital? With future issues on people, risk and sustaina-

bility, do get in touch to share your ideas. As a leading digital and print publi-

cation on healthcare management and leadership, there are many ways to 

share your expertise. Contact us on edito@healthmanagement.org

INDuSTRY ADvISERS

Marc De Fré, belgium

Prof. Mathias Goyen, UK

Dr. Rowland Illing, UK

Jurgen Jacobs, belgium

Ljubisav Matejevic, Germany

Gregory Roumeliotis, Greece

Dr. Eric Silfen, USA



GUeSt AUtHOrS

CORRESpONDENTS

Prof. Frank Boudghene 
tenon hospital, France

Joan Marques Faner
Son Dureta University Hospital, Spain                

Dr. Thomas Kaier
King’s College London, UK

Dr. Sergej Nazarenko 
estonian nuclear Medicine society, estonia

András Vargha
Clinical audit implementation in radiology, hungary

Anton Vladzymyrskyy 
Virtual hospital m-health, russian Federation

Ieva Vitola 
p.stradina Clinical University hospital, Latvia 

Rui Almeida, Everaldo Santos, Patrick 
Sousa, Sónia Rodrigues, Portugal
radioprotection in Chest Ct: an approach 
with bismuth breast shield, p. 152

Marc Noppen, Belgium
hospital Finance: Managing in the 
Current Financial Climate, p. 110

Adelaide Greco, Italy
Preclinical Imaging in the Era of 
personalised Medicine, p. 162

Ajay K. Gupta, Mansur Hasib, USA
When a Cybercrime takes place 
– Who’s to blame? p. 128

Tiana Laurence, USA
Finance technology blockchain in 
healthcare it security, p. 123

Davide Caramella, Ruggero Dell’Osso, 
Giuseppe Imbarlina, Elisa Troiano, Italy
Cloud-based it platform for Clinical 
trials in oncology, p. 134

Johannes Tran-Gia, Germany
3D Printed Kidney Phantoms Will 
optimise radiation dose, p. 160 

Mark Chandy, Joseph C. Wu, USA
induced pluripotent stem Cells in 
Cardiovascular precision Medicine, p. 168

Sylvia Heywang-Köbrunner, Germany
Contrast-enhanced Mri: 30 Years on, p. 147

Mansur Hasib, USA, Raphael 
Jaffrezic, Michelle Kearns, Ireland, 
Christian Lovis, Switzerland
presenting a Case: 
Financing it projects, p. 118

Elmar Kotter, Germany
radiology education Goes Mobile: 
What’s Changed? p. 143

Jack Salmon, USA
trump on drugs: part 1, p. 172

Jaana Sinipuro, Finland
Digital Health Hub at Your Service: 
if You earn Citizen trust, p. 130

David Hirschorn, USA
Enterprise Viewers: Key Pointers, p. 132

Christopher Cotton, UK
transforming Commissioning to 
do More With Less: Making taxpayers’ 
Money Go Further, p. 113

Abrar Mir, Singapore
Making affordable healthcare profitable, p. 116

Simon Peck, UK, Leigh McKenna, USA
Fraud in Healthcare: A Worldwide 
Concern, p. 124

Claus-Dieter Ohl, Singapore
new Ultrasound device Uses 3d 
printing technology, p. 158

Ann Marie O’Grady, Ireland 
ann Marie o'Grady: new healthManagement.
org exeC editor-in-Chief, p. 96

Hans Erik Henriksen, Denmark
national telehealth Can save Money 
and Improve Health, p. 120

Melissa P. Culp, Joshua S. Harford, 
Sheryl G. Jordan, USA
rad-aid international and Global 
health radiology, p. 138

EXEC 
EDITOR-IN-CHIEF

Ann Marie O’Grady
Leopardstown park hospital, dublin, ireland

a.m.ogrady@healthmanagement.org

EDITORIAL BOARD MEMBERS

Philippe Blua 
hospital Center of troyes, France

Juraj Gemes
F.d. roosevelt University hospital, slovakia

Prof. Sir Muir Gray
better Value healthcare, oxford, UK 

Sjaak Haakman
reinaert Kliniek, the netherlands

Marc Hastert
Federation of Luxembourg hospitals 

Freddy Iemants
iris Ziekenhuizen, belgium

Prof. Karl Kob
General hospital bolzano, italy

Heinz Kölking
Lilienthal Clinic, Germany 

Dr. Manu Malbrain
Zna stuivenberg, Zna st-erasmus antwerp, belgium

Nikolaus Koller
president eahM editorial board, austria

Louise McMahon
health and social Care board, northern ireland 

Dr. Taner Özcan
MLpCare, turkey

Prof. Denitsa Sacheva
Council of Ministers, bulgaria

Jean-Pierre Thierry
Synsana, France

Hans-Peter Wyss
Spital Davos, Switzerland

Theo Veldsman, South Africa
Maturity Makes Great Leaders, p. 100

Thomas Kaier, UK
american College of Cardiology 2017 
Meeting: Cholesterol Lowering (r)evo-
lution, taVi and More… p.170 

Hans Vandewyngaerde, Belgium
the road ahead: Value based 
healthcare and hit, p.98

Chris McCahan
Costs, Costs, Costs!: Who pays 
in healthcare? p . 89

©
Fo

r 
pe

rs
on

al
 a

nd
 p

ri
va

te
 u

se
 o

nl
y.

 R
ep

ro
du

ct
io

n 
m

us
t 

be
 p

er
m

it
te

d 
by

 t
he

 c
op

yr
ig

ht
 h

ol
de

r.
 E

m
ai

l t
o 

co
py

ri
g
ht

@
m

in
db

yt
e.

eu
.



©
Fo

r 
pe

rs
on

al
 a

nd
 p

ri
va

te
 u

se
 o

nl
y.

 R
ep

ro
du

ct
io

n 
m

us
t 

be
 p

er
m

it
te

d 
by

 t
he

 c
op

yr
ig

ht
 h

ol
de

r.
 E

m
ai

l t
o 

co
py

ri
g
ht

@
m

in
db

yt
e.

eu
.

terarecon |  USA +1 650.372.1100 |  E U +49 (0)69.9510.352.0 |  I N FO@TE RAR ECON.COM
TeraRecon© 2017 | All rights reserved | Reproduction, adaptation or translation of this document is prohibited without prior written permission of TeraRecon | TeraRecon, Aquarius 
Workstation, AquariusNet, VolumePro, iNteract+, iNtuition, Viewer First, Morphable Viewer, Overlay PACS, WIA, HoloPack, Incredible Things Happen and 3D Print Pack are all 
trademarks of TeraRecon, Inc. in the United States and other countries. 040317AQ-A/HM-A1

TeraRecon continues to stay innovative and provide tools 
to empower physicians with better access to medical 
images. From advanced visualization to augmented reality 
to 3D printed models, TeraRecon brings imaging full circle 
with On-Screen, Off-Screen, and In-Hand™ access.

• Get the functionality you need wherever you need 
 it, all from a single, high-performance platform

• Trust us to work with the systems you have and to 
 consolidate redundant and disparate viewers

• TeraRecon’s 3D Print Pack portal puts models in the 
 hands of your physicians without the need for an 
 on-site printer or lab. Produce 3D prints directly from 
 DICOM data while retaining anatomical quality and 
 color scale like you’ve never seen before.

• Explore the use of augmented reality with Microsoft 
 HoloLens for collaboration and education.

 TeraRecon 3D Print Pack credits are used for the purchase 
 of non-diagnostic, 3D-printed physical models derived from 
 medical images.

When Imaging Comes Full Circle with On-Screen, Off-Screen, and In-Hand Access

Incredible things happenTM

Costs, Costs, Costs! Who Pays in Healthcare?
Chris McCahan, International Finance Corporation, USA

In developed and developing countries alike, there is a ‘perfect storm’ of 

increased demand and less public funding.
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Introducing Ann Marie O'Grady: new HealthManagement.org Exec 

Editor-In-Chief.

MANAGEMENT MATTERS

Maturity Makes Great Leaders
Theo Veldsman, University of Johannesburg, South Africa

Five stages or thresholds can be distinguished as leaders mature.
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forward in ways that could not have been imagined even a decade ago.
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Preclinical Imaging in the Era 
of Personalised Medicine
Adelaide Greco, University of Naples Federico II, Italy

Preclinical imaging will help clinicians to improve diagnosis, choose the best 

treatment option and predict patient outcome.

Induced Pluripotent Stem Cells in 
Cardiovascular Precision Medicine
Mark Chandy, Joseph C. Wu, Stanford 

Cardiovascular Institute, USA

Induced pluripotent stem cells (iPSCs), derived from somatic cells obtained 

from human subjects, can be used for disease modelling, drug screening, 

and regenerative therapy. 

American College of Cardiology 2017 
Meeting: Cholesterol Lowering 
(R)evolution, TAVI and More…
Thomas Kaier, King’s College London, UK

The latest cardiology research was presented at the American College 

of Cardiology meeting: TAVI, iFR, LDL-cholesterol levels and implantable 

sensors.
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Enterprise Viewers: Key Pointers
David Hirschorn, Northwell Health, USA

Top tips for selecting and implementing an enterprise viewer to allow 

clinicians to access and store medical images across the healthcare 

organisation.

Cloud-Based IT Platform for 
Clinical Trials in Oncology
Davide Caramella, Ruggero Dell’Osso, Giuseppe 

Imbarlina, Elisa Troiano, University of Pisa, Italy

Cloud computing is a viable solution for storing patient data in virtual 

archives accessible by different hospitals. The adoption of an IT platform for 

centralised review of images and clinical reports in trials saves resources 

and time.

RAD-AID International and 
Global Health Radiology
Melissa P. Culp, RAD-AID International, USA, Joshua S. Harford, 

Sheryl G. Jordan, University of North Caroline at Chapel Hill, USA

RAD-AID is a non-governmental organisation with a mission to promote 

radiology in global health with emphasis on sustainability through education. 

Radiology Education Goes 
Mobile: What’s Changed?
Elmar Kotter, University of Freiburg, Germany

The growing number of radiology learning and reference apps calls for quality 

control and review.

Contrast-Enhanced MRI: 30 Years On
Sylvia Heywang-Köbrunner, Munich Breast 

Diagnostic Clinic, Germany

A flavour of Dr. Heywang-Köbrunner’s keynote lecture to the European 

Society of Breast Imaging’s 2016 annual scientific meeting, to celebrate the 

30th anniversary of contrast-enhanced breast MRI.

Radioprotection in Chest CT: An 
Approach with Bismuth Breast Shield
Rui Almeida, Everaldo Santo, Patrick Sousa, Sónia 

Rodrigues, University of Algarve, Portugal

Explores the use of bismuth breast shields for protection from radiation 

during chest CT examinations.

New Ultrasound Device Uses 
3D Printing Technology
Claus-Dieter Ohl, Nanyang Technological University, Singapore

Sharper medical images using a new US device combined with 3D printed 

lenses promises to make focused US treatment more accurate.

3D Printed Kidney Phantoms Will 
Optimise Radiation Dose
Johannes Tran-Gia, Würzburg, Germany

Can affordable 3D printed kidney phantoms assist in dose planning?
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Special edition on e-learning p. 103-108
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Special edition on e-learning

I The Importance of Continuous 
Education in Healthcare
Offering healthcare professionals 

high-quality continuous education

means leveraging excellence in 

healthcare performance.
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ann Marie o'Grady:                                 
new healthManagement.org exeC 
editor-in-Chief

Ann Marie
O’Grady
Chief executive 
Leopardstown Park Hospital
Dublin, Ireland

AnnMarieOGrady@lph.ie

@annmarieogrady

lph.ie

HealthManagement.org is pleased to introduce 
the new editor-in-Chief for exeC, ann Marie 
o'Grady. o’Grady is Chief executive of Leop-

ardstown park hospital, dublin, a specialist hospital 
for older people encompassing services that include 
rehabilitation, respite care, sheltered housing, day-
care services and residential care. it is a not-for-
profit independent hospital providing health services 
under a service level agreement with the irish national 
health service (health service executive).

Following her initial qualification as a physiother-
apist she continued her broad and on-going contin-
uing professional development including post-grad-
uate qualifications in leadership, communication and 
executive coaching.

She has held a number of positions, both clinical 
and managerial, in both the irish and new Zealand 
healthcare settings since qualifying from University 
College dublin. in addition she has held a number 
of pro bono non executive board member positions 
over the years in the areas of professional regulation, 
professional bodies and hospitals.

she is a Council Member and honorary editor of 
the health Management institute of ireland, producing 
the eJournal health Manager and has been a long-
standing member of the editorial board/Communi-
cation Working Group board of the european asso-
ciation of hospital Managers.

How do you feel about taking over the role of 
ExEC E-i-C at HealthManagement.org?
it is an absolute privilege to take over the role of exeC 
editor in Chief at healthManagement.org and i am 
looking forward to working with colleagues across 
europe in the on-going development and delivery of 
this important journal for health managers.

What are your editorial aims for the publication 
and readers?
My first aims are to cover the key emerging issues for 

health managers, to learn from experiences across 
Europe and to provide a platform for health managers 
to promote, share and learn from each other in the 
different areas of health. i am, however, very keen to 
explore what health managers want from the publi-
cation, and would look to deliver on this.

What are your key areas of interest and research?
the professionalisation of the healthcare manage-
ment discipline, healthcare leadership, corporate/
clinical governance, and the development of high-
performing teams.

What are the major challenges in your field? 
Ensuring that healthcare managers are equipped, 
enabled and empowered to carry out their roles in 
an ever-changing, highly accountable and high profile 
environment.

What is your top management tip? 
i can’t pick only one, so if i can name two they would be:

Find your passion. Even in the toughest of times, 
if you are passionate about what you do, this will help 
to bring you through and keep you true to yourself.

Grow and develop people relentlessly. Denis Doherty, 
Senior Healthcare Leader, Ireland, made the following 
statement in 2000: “Your job as a leader is to identify 
people better than you and brighter than you and throw 
them past you”. this has resonated with me ever since.

What would you single out as a career highlight? 
Very hard to single out one highlight, but probably 
what I am most proud of is that there have been a 
number of occasions over the years when an indi-
vidual, or team, with whom i have been working has 
excelled beyond what they thought was even possible. 
their growth and achievements, and therefore their 
confidence to go even further, has always been an 
incredibly positive experience for me. in many ways, 
i would like to consider myself as a talent manager, 

Meet HealthManagement.org's new E-i-c for ExEc and find out what she hopes to bring to readers 

including providing a platform for healthcare executives to promote, share and learn from each other on 

emerging issues in the sector.
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and uncovering hidden talent and ability has been a 
significant highlight over my career.

If you had not chosen this career path what do you 
think you would have become? 
Difficult question, as I did not set out to be a health 
manager/Ceo in the first instance. i have loved every 
role I have had, starting off my career on a clinical 
pathway and then moving into general management.  
A previous manager thought I had talents that would 
have made me a good lawyer. I do have a significant 
interest in people so maybe Human Resources or poten-
tially occupational psychology. the main driver for me 
has always been that I am learning and constantly chal-
lenged in any role, and that i feel i am making a real 
difference. So far all the roles I have held have met 
those criteria

What are your personal interests outside of work? 
Family is a key part of who i am; i have two young chil-
dren of 9 and 12 and a very supportive husband who 
has been the reason that I have been able to carry out 
the challenging role of a health Manager. i am Chair-
person of a volunteer Cardiac First responder Group 
in my town, which is aligned with the irish national 
Ambulance Service, to provide first response to cardiac 
arrest, chest pain, stroke and choking until the ambu-
lance service arrives. bringing local people together, 
many with no prior clinical experience, to deliver a high 
quality potentially lifesaving service to our locality is an 
absolute honour. i also make valiant efforts to get out 
running/exercising in the beautiful irish countryside as 
much as possible.

Your favourite quote?
“nothing in the world can take the place of persistence. 
talent will not; nothing is more common than unsuc-
cessful men with talent. Genius will not; unrewarded 
genius is almost a proverb. Education will not; the world 
is full of educated derelicts. Persistence and determi-
nation alone are omnipotent. the slogan 'press on' has 
solved and always will solve the problems of the human 
race.”
John Calvin Coolidge, Jr. - 30th president of the United 
States. 
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supports responsible use of antibiotics to prolong 
their effectiveness. Randomized clinical trials show 
proven efficacy of 16% to 74% antibiotic exposure 
reduction across various clinical settings.1,2
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• Save overall treatment costs4
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2. Briel et al., Arch Intern Med 2008; 168: 2000-7.  3. de Jong et al., Lancet Infect Dis 
2016; 3099: 1-9.  4. Kip et al., J Med Econ 2015; 1-10.
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It has been more than 10 years since Michael e. porter 
and elizabeth teisberg published their seminal book 
Redefining Health Care, which laid down the foun-

dation for the revolutionary and evolutionary concept 
of Value based healthcare (VbhC).

both starting and ending with the patient expe-
rience, VbhC has since become a driving force in 
the economic, clinical, commercial and r&d facets 
of healthcare. Yet it has manifested in very different 
ways around the globe.

health information technology (hit) is critical to the 
continuing implementation of VbhC. healthManage-
ment.org spoke to Vice president eMea agfa health-
Care, hans Vandewyngaerde, about the exciting pos-
sibilities hit offers for the development of VbhC. as 
he explains, no-one would have imagined a decade 
ago the far-reaching role of hit in “making the world 
a safer place”.

What are the top challenges facing IT in VBHC?
While VbhC has been widely accepted around the 
globe, the way the “value” is measured differs mark-
edly from one country to another. but in all cases, it 
requires a shift of focus from cost and return on invest-
ment (roi), towards patient outcomes. 

there is an enormous opportunity for hit under the 
VbhC umbrella. Fundamentally, hit enables the imple-
mentation of VbhC, and governments and hospitals 
must make significant investments. 

by its very nature, VbhC is forcing integration across 
healthcare, requiring us to look towards a transver-
sal rather than a silo model for information and hit. 
departments must work with other departments; hos-
pitals must work with other hospitals and with Gps; 
care must be integrated. 

VbhC requires integration, and integration requires 
hit interoperability. typically, each specialty or depart-
ment has its own software, which isn’t integrated into 
the hospital’s overall system. as healthcare provid-
ers consolidate, this situation only gets more striking. 
For example, we are working with a healthcare group 
that uses more than 900 different software products. 
We are aiming to help them reduce this to 20 or 30.

it is important to keep in mind that the interoper-
ability challenge goes beyond its technical aspects: 
when a physician – or anyone else for that matter – has 
become comfortable with a certain software, a certain 

interface, they will likely initially resist a change, even 
if it will lead to better integration. So together with our 
customers, agfa healthCare has to demonstrate and 
communicate to the physician how the new system 
will benefit patients and staff. At the Human Resources 
level, therefore, the emphasis will be on change man-
agement and collaboration.

on a financial level, some Gps and hospitals worried 
that they will “lose control” of the patient. It will cer-
tainly have a huge impact on reimbursement models! 
but ultimately it will help all stakeholders, and reim-
bursement models will follow or should initiate the 
change. it isn’t all clear yet, though. We have spoken to 
hospital Ceos who say that the transversal model will 
not happen, and to others who say it is only a matter 
of “when”. big data presents another very significant 
challenge for hit. hospitals and healthcare groups need 
usable applications that capture, aggregate and inte-
grate patient data, not only from a clinical perspective, 
but also for standardizing work processes and enabling 
hospitals to handle an anticipated workforce shortage.  

Can you provide examples of how the roll-out of 
Agfa HealthCare’s HIT has contributed to devel-
oping VBHC processes?
We are contributing with platforms that address 
healthcare needs across three main domains.

our enterprise imaging platform creates a true 
imaging record for every patient. It brings all of the 
patient’s images into the electronic health record 
(EHR), no matter where they were made, or with what 
device or modality. the images and linked data are 
instantly accessible anywhere in the hospital, or even 
the regional network. With this “all images anywhere, 
anytime” approach, Enterprise Imaging speeds up 

the road ahead
Value based healthcare and hit

the hit sYsteMs oF toMorroW 
WiLL ensUre that sYsteMs taLK 

to one another. inteGrated Care 
and artiFiCiaL inteLLiGenCe WiLL 
strenGthen and sUpport one 

another Under the VbhC UMbreLLa; 
the patient and the indUstrY 

WiLL be inVoLVed in and beneFit 
FroM this proCess

Hans 
vandewyngaerde 
President eMeA 
Agfa HealthCare
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diagnosis and enhances patient care.
then there is our enterprise Content Management 

platform (hYdMedia), which captures the patient data, 
manages it, and makes the patient records available 
where they need to be, with search, retrieval, access 
and sharing of all types of information. It also supports 
the healthcare enterprise to manage business opera-
tions workflows. 

thirdly is our integrated Care platform, which enables 
healthcare enterprises to harness the power of the 
data existing in their systems and platforms, to support 
patient healthcare management and access to patient 
health information beyond the hospital walls.

Across all of this, we are committed to educating 
clinicians about hit’s role in patient care, and on offer-
ing solutions that enable doctors, patients and even 
governments to talk to one another in a way that ulti-
mately leads to improving healthcare.

How will Artificial Intelligence (AI) impact the 
future of VBHC?
ai has a huge role to play as we move towards VbhC. 
it is widely thought that 2030 will mark the year when 
the singularity point will be reached, that is, the crea-
tion of “superhuman” intelligence that surpasses the 
human brain.

there is no need to be afraid of this. human and 
ethical considerations must be part of the AI process 
and, indeed, we expect the technology to “augment” 
rather than “replace” in healthcare. thus, it will never 
fully replace clinicians but will instead free them to 
spend more time with patients and complex cases.

AI will enable the capture of and access to data, the 
input of data into expert systems and the transformation 

of this data into knowledge and action. its role will be 
clinical, financial and analytical. to give one example, 
healthcare facilities will be able to analyse where patients 
come from and build a strategy around this.

Is the definition of VBHC evolving and, if so, how 
does Agfa HealthCare monitor and keep pace in 
order to offer the best HIT solutions?
the definition of VbhC will not change; developments 
are more about how it will be implemented and moni-
tored. It is important to note that this will differ from 
country to country. In some places, the emphasis will 
be on hospitals; in others it will be on payers. 

to ensure that our solutions continue to meet real 
needs in this new healthcare model, we educate our 
r&d staff on VbhC, to keep them from focussing solely 
on roi. they learn about Key performance indicators 
(Kpis) for VbhC, so that they can develop software 
with these in mind.

the hit systems of tomorrow will ensure that 
systems talk to one another.  integrated care and artifi-
cial Intelligence will strengthen and support one another 
under the VbhC umbrella; the patient and the indus-
try will be involved in and benefit from this process.

agfa healthCare will continue to focus on develop-
ing and offering solutions that support healthcare to 
face and to leverage the digital realities of our world 
today and tomorrow, to make the world a safer place, 
and our lives healthier. 

Disclosure:
“point of View” articles are part of the healthManagement.org 
Corporate engagement programme
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t here is a pressing need for intelligent leaders who 
are able to deal effectively with today’s challenges 
and demands—and those of the future. but intel-

ligence alone is not sufficient. It is simply a “blunt” tool 
that enables leaders to get things done. too often leaders 
are intelligence giants but maturity dwarfs. this has far 
reaching, detrimental consequences. 

Leadership maturity is a leader’s ability to engage 
consistently with him or herself, others and the world 
by being: 

• Relevant: maturity is time, place and person 
dependent. It demands the ability to render wise 
judgments about what is appropriate in different 
settings

• Productive: constructive contributions are made, and 
something meaningful and value adding emerges.

• Uplifting: interactions are positive, fulfilling and 
enriching

acquiring leadership maturity is a lifelong journey that 
comprises successive stages. At each stage, leaders 
will develop a corresponding identity. Depending on how 
they process life events and experiences, they may spiral 
upwards to greater maturity or downwards to lesser matu-
rity. or, they may get stuck for the rest of their life at 
one level.

Leadership Maturity: A Lifelong Journey
Physical and physiological maturity proceeds relatively 
automatically as one ages. but psychosocial-spiritual 
maturity is an arduous, open-ended and multifaceted 
journey of “ripening” holistically. it is fraught with unpre-
dictability and ambiguity. 

Five stages or thresholds can be distinguished in the 
process of maturation. A higher stage reframes a lower 
stage and successive stages may overlap. Each stage 
typically lasts for ten years. So, all other things being 
equal, leaders only reach full maturity in their late 40s 
or early 50s, if ever. 

Migration to a new stage also depends on success-
fully resolving the challenges and issues unique to a 
stage. Unresolved challenges and issues are carried over 
into adult life as one ages, where they remain active as 
baggage because the leader has remained stuck at the 
stage. 

building inter alia on the views of steinberg and 
Cauffman, Cook-Greuter, du toit, Loevinger, and rooke 
and torbet, here are the five successive maturity stages. 

The Five Stages of Leadership Maturity
Stage 1: Confident Ability
In this stage a prospective leader develops a positive, 
healthy self-image and self-confidence, along with a firm 
belief in a basic “I can” competence.

he explores and discovers what his abilities are and 
how to apply them; how to satisfy his needs construc-
tively; how to handle his emotions appropriately; and 
what is right and wrong. He also builds the courage to 
take risks confidently. 

At the end of this stage the leader has an “identity 
of self-worth”. 

but if a person gets stuck at this stage, he will have 
the baggage of seeking constant approval from others 
because his self-worth has not been affirmed. he 
will lack confidence and will continuously be seeking 

Maturity Makes Great 
Leaders 

Theo veldsman
Professor and Head
Department of Industrial 
Psychology and People 
Management
University of Johannesburg 
Johannesburg, South Africa

theov@uj.ac.za

Five stages or thresholds can be distinguished as leaders mature.
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security and predictability. He may also have an unclear 
sense of what is right and wrong. 

one example of such “stuckness” is alexander the 
Great, who asked on his deathbed: did i meet with your 
approval, father?

another is american automobile executive Lee iacocca 
who, according to psychologist Carol dweck, sought the 
ongoing approval of henry Ford iii while at Ford Motor 
Company in his burning desire to emulate Ford. 

Stage 2: Egocentric Satisfaction
Here the prospective leader gains the insight that she 
is embedded in relations with others and the world. She 
realises that she must fend for herself, but that she 
needs others to satisfy her interests and needs. but 
she is only driven in reaching out to others to satisfy 
her own, immediate needs. She is in competition with 
others in a win-lose equation of “me first” at all times. 

because she is driving her own agenda, the prospec-
tive leader questions all rules and authority that may 
prevent her from achieving her ends. though she acts 
manipulatively and opportunistically to get her own way, 
she may also ostensibly conform if this will serve her 
self-interests. 

At the end of this stage the leader has an “identity of 
consumption”. a leader stuck at this stage will have the 
baggage of always single-mindedly striving to satisfy 
her personal needs and interests, regardless of costs 
and circumstances.

examples of “stuckness” here are the greedy Wall 
street bankers who caused the 2008/09 global reces-
sion, aptly illustrated by the “Wolf of Wall street”, Jordan 
belfort.

Stage 3: Personal Differentiation
Here the leader realises that, to get anywhere, he must 
stand out in his interactions with others and the world. 
he seeks to find his own voice and to distinguish himself 
as unique, with invaluable, rare talents and abilities. 

He believes and claims that others and the world 
must be overjoyed that he honours them with his inval-
uable contribution. Everyone and everything is meas-
ured against his set of personalised standards. 

At the end of this stage the leader has an “identity 
of uniqueness”. the leader stuck at this stage will have 
baggage of proclaiming ad nauseam that he is the indis-
pensable saviour of the world. examples include albert 
Dunlop, the US “chain saw” turnaround specialist, who 
repeatedly stated “i’m a superstar,” and Kenneth Lary 
and Jeffrey skilling at enron. 

Stage 4: Communality
here the leader realises that she cannot make her 
unique contribution without the help of others if 

objectives, dreams and legacies greater than herself 
are to be pursued and achieved. She realises she must 
move from placing “me” at the centre of everything, 
to placing “us” centrally. this is about finding win-win 
ways in which everyone’s abilities and contributions 
count equally. It is about the pursuit of a shared future 
for herself and others. there must be shared account-
ability for everything and everyone. 

At the end of this stage the leader has an “iden-
tity of envisioning”. the leader stuck here would carry 
the baggage of pushing for the parochial realisation of 
organisation-specific dreams, while ignoring the bigger 
context and dreams of other organisations, commu-
nities and greater society.

examples in this case would be business leaders 
who have built massive empires with the attitude of 
“business is for business”, like Jack Welch of General 
electric, steve Jobs of apple, and Lou Gerstner of ibM. 

Stage 5: A Higher Calling
In this stage the leader moves beyond shared but 
narrow, organisation-specific objectives to higher 
purposes and meanings. He searches for what lies 
behind shared objectives, dreams and legacies. it is 
about finding the final “why” and “whereto” to be served 
by the shared pursuit. 

He has a growing transcendental consciousness 
infused by truth, beauty and righteousness. It is, for 
him, about the common good for all humanity. It is 
about timeless, multifaceted, meaningful answers 
instead of one-dimensional, time-restricted, prag-
matic solutions. 

Posing the right questions comes first, followed by 
finding the right answers. In his pursuit no assump-
tions, beliefs and values are sacred. paradoxes and 
dilemmas are accepted, or integrated at higher and 
deeper levels of being or becoming. 

At the end of this stage the leader has an “identity 
of meaningfulness”. this is the highest form of lead-
ership authenticity and maturity.

examples of leaders functioning at this stage, past 
and present, are bill Gates through his global human-
itarian foundation, as well as political leaders nelson 
Mandela, Mahatma Ghandi and Martin Luther King. 

there’s no doubt that humanity needs intelligent 
and mature leaders with the identity of meaningful-
ness inspired by a higher calling if we are to secure 
a desirable, sustainable future for all. our continued 
survival is at stake. 

reprinted from the Conversation (conversation.

com) under Creative Commons CC bY-nd

4.0 (creativecommons.org/licenses/by-nd/4.0).
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t he healthcare industry is demonstrating high 
growth rates in both developing and developed 
regions around the world. the bureau of Labor 

statistics (bLs) projects that the healthcare and social 
assistance sector will grow at an annual rate of 2.6% 
between 2012 and 2022, adding five million jobs.1 but 
will the people filling these vacancies be the highly 
skilled and motivated staff members the healthcare 
sector is longing for so urgently? according to a pWC 
survey, healthcare Ceos see availability of skilled staff 
as one of their top five key risks.

Continuous education in healthcare is key
even though 75% of Ceos worldwide say that a 
skilled, educated, and adaptable workforce should be 
a government/business priority2, there’s a growing 
lack of experienced and well-trained staff in the 
healthcare environment in many regions around the 
globe. to counter this trend, there’s a need to raise 
awareness that education doesn’t come to an end 
once people are in the middle of their professional 
career. because the healthcare industry is continuously 
evolving, technologies considered best practice today 
can change drastically in just the span of a decade. 
that’s why care providers have to regularly keep up 

with new techniques and technologies and expand 
their knowledge and skills – which means continuous 
education is not a nice-to-have but an absolute 
necessity for any healthcare professional who wants 
to provide high-quality patient care.

the importance of continuous 
education in healthcare
offering healthcare professionals high-quality continuous education 
means leveraging excellence in healthcare performance.

source: www.pwc.com/gx/en/ceo-agenda/ceosurvey/2016/healthcare.html last visited november 28, 2016

top five key risks

        witH AccElERAtinG AdvAncEs in 
HEAltH inFORMAtiOn And tEcHnOlOGy, 
PHysiciAns, nuRsEs, And OtHER HEAltH 
PROFEssiOnAls Must MAintAin And 
iMPROvE tHEiR knOwlEdGE And skills 
tHROuGHOut tHEiR cAREERs. tHAt's tHE 
Only wAy tO PROvidE sAFE, EFFEctivE, 
And HiGH-quAlity HEAltHcARE FOR tHEiR 

PAtiEnts.

Dr. med. Janina Beilner,
vice President Application services, responsible for 
global training and education at siemens Healthineers 
services
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Highly skilled and educated staff always pays off
the advantages of investing into continuous 
education are obvious: highly skilled staff, high staff 
retention, magnificent reputation, optimized financial 
performance, better patient outcomes, less medical 
malpractice lawsuits. the disadvantages are equally 
obvious: by not investing into their personnel, medical 
institutions risk losing their experts to other employers. 
and losing out on valuable knowledge gains can lead 
to inefficient system usage, frustrated users, and 
dissatisfied patients – and consequently to higher 
costs, wasted time, and image loss. So this raises the 
question: Why isn’t every medical institution integrating 
continuous education into their everyday quality 
landscape? Maybe because continuous education is 
still mentally linked with employees being away, course 
fees, travelling and accommodation costs, and more.

The concept of learning is changing
the era of pure classical classroom trainings is 
definitely over. based on lectures, the traditional 
approach involves time away and means that not every 
staff member has access to the same learning content. 
our time is the era of flexible e-learning for continuous 
education. It allows the entire staff to gain the same 
level of knowledge directly at their workplace – and 
enables every member to deliver safe, effective, and 
high-quality patient care.

Solving time and cost issues with e-learning
We all know that the medical profession is knowledge-
driven and staying up to date is crucial. but we also 
know that it’s a very busy environment and time for 
education is scarce. For many hospitals and practices 
it’s also a challenge to send employees to training 
centers because of budget cuts and understaffing. 
Sending employees to attend training courses for a 
few hours or even days can make work planning a 
challenge. And with colleagues having to stand in, it 
also creates overtime. e-learning helps institutions of 
any size solve these issues, by allowing caregivers to 
train more efficiently at their convenience and without 
having to leave work – also curbing costs.

the average cost of replacing an employee amounts to fully 20% of the person’s annual salary. in the healthcare industry, employee turnover is 
especially costly: as the rate of turnover increases, the quality of patient care significantly declines. based on “Four employee retention strategies in 
healthcare,” Jami Cooley https://www.ceu360.com/4-employee-retention-strategies-healthcare/ last visited november 28, 2016

training and retraining as a top priority in staff retention strategies

        it’ll AllOw ME tO cOntinuAlly 
AssEss And GuARAntEE tHAt EvERybOdy 
in tHE lAb, 24/7, All tHE diFFEREnt sHiFts 
And stAFF lEvEls – wHEtHER Full, PARt 
tiME OR PER diEM EMPlOyEEs – HAvE tHE 

sAME lEvEl OF cOMPEtEncy.

Marilyn A. Leonard, 
AscP supervisor, white Plains Hospital. white Plains, 
ny, usA

the statements by siemens’ customers described herein are based on results that were achieved in the customer's unique setting. since there is no "typical" 
hospital and many variables exist (e.g., hospital size, case mix, level of it adoption) there can be no guarantee that other customers will achieve the same results.
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E-learning fits today’s learning and information 
needs
it’s a fact that people nowadays are very mobile and 
spend more time online than ever before – and this 
lifestyle trend is growing. that’s one of the reasons 
e-learning is a booming industry. Consequently, the 
e-learning market in healthcare will also continue 
to grow. because when it comes to learning and 
information needs, medical professionals (like everyone 

else) will first turn to online platforms – providing the 
content is valuable and up to date.

E-learning is more effective than other forms 
of trainings
Continuous education with e-learning can help 
keep learners’ interest and motivation up because 
the learning units can be enhanced with videos or 
interactive elements. these can be paused and 

source: https://elearningindustry.com/ elearning-statistics-and-facts-for-2015 last visited March 22, 2017

learning technologies used for 2014

E-learning: a booming industry

Markets and Markets forecast a boom in the global smart education and learning market. north america is expected to be the largest market in 
terms of market size, while europe and asia pacific (apaC) are expected to experience an increase in market traction during the forecast period. 
apaC is also expected to experience a high growth and adoption rate in this market.
source: http://www.marketsandmarkets.com/pressreleases/smart-digital-education.asp last visited september 8, 2016
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In a nutshell:
learning is a continuous 
process, not an episodic 
event.

Continuous learning is key to success
the healthcare industry is a very competitive envi-
ronment, and clinical institutions have to deliver an 
ever higher quality of care – while staying within 
budget. a skilled and motivated staff that’s always 
up-to-date with the latest developments in tech-
niques and technologies is a huge competitive 
advantage. according to deloitte’s human Capital 
trends survey from 2016, senior executives see 
learning on the 5th place within their top 10 trends 
– with 84% of the responders saying learning is 
very important/important for them.5

E-learning …
• keeps staff up-to-date regarding the latest 
developments
• has a positive impact on healthcare organiza-
tions by helping them be consistent with legal 
demands and new patient populations through 
highly educated staff
• reduces training budgets and costs
• makes human resources, recruiting, selection, 
and onboarding more manageable
• is a modern learning approach, based on the 
latest technologies

Download or request free copies of our 
white papers on continuous education and 
e-learning at 
healthcare.siemens.com/education/pep

1 http://explorehealthcareers.org/en/issues/news/Article/339/What_Will_the_Health_Care_Job_Market_Look_Like last visited November 28, 2016
2 Source: PwC, 19th Annual Global CEO Survey, January 2016
3 http://www.formatex.info/ict/book/147-153.pdf last visited September 8, 2016
4 https://elearningindustry.com/elearning-statistics-and-facts-for-2015 last visited March 22, 2017
5 Deloitte Global Human Capital Trends 2016: Graphic: Deloitte University Press, DUPress.com

  RefeRences

continued later on; or repeated until the participant 
has fully grasped its essential. Latest evidence 
also suggests that e-learning is more efficient 
in most cases because learners gain knowledge, 
skills, and attitudes faster than through traditional 
instructor-based methods – translating into 
improved motivation and performance.3

Various learning technologies for 
e-learning
the learning technologies used for e-learning 
are diverse. they include webcasts, application 
simulation tools, learning content management 
systems, per formance suppor t , mobile 
applications, podcasts, and more. they’re all well 
received by the users, and employers are more and 
more inclined to make use of the latest techno-
logical developments. In fact, more than ever, 
learners and companies are turning to e-learning 
courses and online training events to achieve their 
personal and professional goals.4

Staying on top of chances and 
advancements – with e-learning
one way to always stay on top of the rapidly 
changing and growing healthcare market is to 
implement a business strategy that maximizes the 
synergies between life-long learning and workforce 
productivity. research has shown that e-learning 
proves to be an excellent way to achieve quality 
results in a short timeframe. Learning which is 
delivered online, within the context of continuous 
education, should therefore be considered a 
strategic part of training and education plans for 
healthcare professionals. 

healthcare.siemens.com/education/pep


Find out more about PEPconnect at 
www.siemens.com/e-education

PEPconnect, the e-learning experience
PEPconnect is an online platform from Siemens Healthineers, dedicated to the continuous education 
of healthcare professionals. it empowers them to engage in personalized, competency-based 
education that helps improve efficiency, job satisfaction, and healthcare outcomes. it can be 
tailored to meet varying skill levels and professional goals. Videos, webinars, interactive elements, 
and more turn continuing health education into a daily experience for every user.

PEPconnect simply fits
healthcare employees are very hard-working and have lots of daily work-related stress. Under 
these circumstances, finding time for further education is not easy. being accessible anytime, 
anywhere, and from any device, pepconnect offers a high level of training flexibility – which is well 
received with users of all skill levels around the world.

The current offering
PEPconnect currently encompasses 7,000 learning modules for laboratory 

diagnostics and diagnostic imaging. learning units are available in up to seven 

different languages – with more units and languages to come.
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Creating Value in Health Systems

International Finance Corporation, 
a member of the World Bank 
Group, invites leaders in the 
health-care industry from 
developed countries and emerging 
markets to join its Global Private 
Health Conference.

What makes the IFC conference 
unique? 

It is a truly global event — you will 
meet private and public sector 
healthcare players from around 
the world. 

It is a prime networking platform 
— you will broker new 
partnerships through facilitated 
networking sessions. 

It is a great learning experience — 
you will hear renowned thought 
leaders and innovators, whose 
work and ideas influence the 
industry.

W W W . I F C . O R G / H E A LT H - C O N F E R E N C E   |   # I F C H E A LT H  
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Hospital Finance 
Managing in the Current Financial Climate

In an environment of budget cuts and increasing 
pressure on healthcare services how does your 
hospital cope?
in belgium, and also i think globally, governments and 
other payers will not be able to keep up with expen-
sive needs, such as an ageing population, personal-
ised medicine, new anti-cancer drugs etc. there are 
various possible answers. You can ask for more money, 
but this is not our approach because there isn’t any. 
So there are three levels where you have to intervene. 
the first is the macro level—the health system, and 
you have to play by the rules of that system, which is 
a national health insurance system in belgium. second 
is the meso level, the hospital level. there we can 
make a difference. around six years ago, we started a 
programme of alternative financing. We look for money 
outside the typical channels of hospital funding, and it 
stands on three pillars. First, we started a programme 
in international patient care and internationalisation at 
large. Secondly, we began a programme to increase the 
valorisation of our intellectual property, such as estab-
lishing spin-off companies. We have a very powerful 
and sophisticated Electronic Patient Record, which we 
are valorising in our country now. the third pillar is 

professionalisation of the fundraising programme. this 
gives us some ‘oxygen’ and extra income to cope with 
the meso level. the micro level is the doctor-patient 
relationship and care in itself. We can find many more 
efficiencies in our healthcare delivery system. Within 
our hospital we allow for various managerial tactics to 
reach our care goal. We have some departments, which 
we treat as if they were small or medium enterprises. 
We have departments in which we allow decentral-
ised self-steering governance. We have other depart-
ments where we have tried to materialise clinical path-
ways so that form follows function. Finally, we have 
other departments where we allow self-organisation 
in holacratic systems. A variety of measures, not a 
single answer, will solve all the financial questions. it's 
a multiple approach.

A few years ago we issued a financial action plan 
in the hospital. We invited all the medical and non-
medical departments to establish an action plan to 
achieve 3% improvement in margin within three years. 
they had total liberty to work on costs or income, or 
preferably both. at the end of three years, we expected 
a 3% margin increase. in belgium a hospital has an 
average margin of between 0.5 and 1%, which is 

Alternative financing at hospital level can make a difference.

Marc Noppen
Professor
CeO
University Hospital 
(UZ) Brussels
Belgium

marc.noppen@uzbrussel.be

@Marcnoppen
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very low. Every year the government cuts away this 
margin, so we wanted to have some kind of reserve. 
this was a hospital-wide initiative with a lot of depart-
mental freedom. there were departments that were 
really focused on cutting costs, whereas others were 
more focused on intelligent growth and revenue, and 
many focused on both. If you have a really concrete 
plan in your hands, with a business case behind it, 
you can make your investment decisions. staff had to 
think really hard to propose things and always in the 
context of an increase in margin. the main drivers were 
“revenue before cost” and “better before cheaper”.

Would population health measures, such as 
fighting the obesity epidemic, play a role in 
helping to contain healthcare expenditure?
obesity is a public health issue on the macro level, and 
as a hospital, we play no active role. this is one of my 
criticisms of our current system: we talk about health-
care but actually we are doing ‘sick care’, and we are 
talking very little about healthcare and public health. 
For instance, in belgium probably only 2% of the total 
budget is spent on prevention and 98% is spent on 
cure, which is kind of a strange business model. and 
80% of what we spend, we spend during the last six 
months of life. I would much prefer a paradigm shift, 
to change to a healthcare system and not to a sick-
care system, but this is politics and it's not my job!

The ageing population is already putting pres-
sure on finances, and that will increase. What is 
your vision for running a hospital in a cost-effi-
cient manner?
the major challenge for the future will be human 
resources, to find people. if you look at the numbers 
in 2045—that's a year of interest to me because then 
i will be 85—there will be 600,000 people aged 85+ in 
belgium, compared to 120,000 or so now. there will 
be a huge population of very old people with probably 
a number of chronic diseases, and at the same time in 
our country a decrease in the number of active people. 
nowadays there are four active people for one retired 
person, and that will change to 2.3 active people per 
retired person, and i really wonder who will take care of 
me. i have the impression that nobody is really working 
on this, at least in our country.

Patient empowerment is obviously important, 
and can improve patient compliance, initiative 
and attendance, with the potential to improve 
outcomes. Does it have a tangible benefit in terms 
of reducing costs?
I can only speculate, because I am not aware of any 
hard data on this. i don't look at this in terms of costs, 

but rather in terms of an intuitive feeling that if you 
increase what you call empowerment, so that the 
patient is a partner in the management of his or her 
problem—and i think that there is a demand for that 
at least in some parts of the patient population—then 
i think it’s logical that this would increase outcome 
and speed up recovery. but you have to look at this in 
a very nuanced way, because from my clinical prac-
tice in oncology i also know that there is a significant 
part of the population that specifically does not want 
to be empowered. 

there is also another form of patient empowerment, 
which i think is very much neglected. at this hospital i 
organise an evening every two to three months when 
we invite patients to have dinner with us. We close 
the doors and i just ask them their opinion about our 
hospital—what we do well and what could be better. 
i challenge them to tell me things i don't know and 
that nobody dares to tell me. i just ask them for their 
opinion. this is a primary source of information, which 
others usually don't use. i know very few hospitals 
that actually ask their patients what they should do 
to improve their experience. With very little effort you 
can make a world of difference for patients who have 
to be in a hospital, and a hospital is not the most joyful 
place to be. We involve patients in changing that. 

Are there any other methods or tactics that you 
use to engage with the patient?
in belgium there are around 100 hospitals, and if you 
look at the baseline of every hospital, it’s always the 
same; the patient is central. We have to think about 
the unique selling point (USP) of our hospital: are we 
looking to be different? and if we want to be different, 
in what way do we want to be different? What we work 
hard on here is the culture of the relationship amongst 
ourselves and between us and the patients. A point 
we focus a lot on is that we really want to welcome 
the patient in an empathetic, warm, friendly and polite 
manner. this sounds very obvious and very low profile, 
but it really makes a difference. i've worked in 15 hospi-
tals in my career and every hospital is different in terms 
of atmosphere, culture, ways of doing things or talking 
to each other, and in hierarchical organisation. this is 
reflected in the way you manage patients. You cannot 

We Can Find 
ManY More eFFiCienCies in 
oUr heaLthCare deLiVerY 

sYsteM



CoVer storY Money

112 healthManagement.org

©
Fo

r 
pe

rs
on

al
 a

nd
 p

ri
va

te
 u

se
 o

nl
y.

 R
ep

ro
du

ct
io

n 
m

us
t 

be
 p

er
m

it
te

d 
by

 t
he

 c
op

yr
ig

ht
 h

ol
de

r.
 E

m
ai

l t
o 

co
py

ri
g
ht

@
m

in
db

yt
e.

eu
.

  RefeRence

Stoller JK, Goodall A, Baker A (2016) Why the best hospitals are managed by 
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Available from hbr.org/2016/12/why-the-best-hospitals-are-managed-by-doctors

avoid that, and that is why i think this has to come from 
the top. You have to lead by example and show that 
this is very different and very important for the patient. 
We also try to select people on their ability and their 
capacity to be empathetic. For me that's perhaps the 
most important thing and much more important than 
apps or other gadgets.

Is there particular pressure in trying to main-
tain a world-class reputation at UZ Brussels, for 
example the Centre for Reproductive Medicine, 
in the context of budget cuts?
not so much in the context of budget cuts, but in 
trying to maintain very high standards. We try to treat 
the Centre as if it was almost an autonomous small-
medium enterprise. We allow them to manage their 
own business, and our role is to create the frame-
work so that they can still use the success formula of 
their centre. this is focused on research and a very 
powerful translational mechanism where they bring 
their research very quickly to the bedside and have a 
culture of continuous improvement and innovation. We 
as management should not bother them with mana-
gerial issues or the ‘27th budget cut’ of the govern-
ment.  We try to keep those things apart. it all depends 
on the people. if you are able to keep and attract the 
best in their field, and you try to give them liberty in 
the framework to do their thing, which they are very 
good at, i think success will follow automatically.

Do you feel that your strong clinical background 
helps you in your role as the CEO?
Absolutely, and there has been research done about 
this. there was a paper recently in the Harvard Busi-
ness Review on why the best hospitals are managed by 
doctors (stoller et al. 2016). My background as a doctor 
really helps me, because i know the business and i 
speak the same language as my colleague doctors. 
if you look at it from another angle, they can't fool 
me! also, i am a doctor so i can say this: the average 
ego of an Md is quite big. i think it's larger than the 
average, and to manage a medical business without 
being an Md is i think a handicap in my experience and 
in what i see around me. although it's not black and 
white; it's not a yes or no. You always have to be very 
careful with these statements, but I would say that, 
on average, it helps. More important, however, are the 
people in your team.

What is a problem for you in terms of managing 
hospital finances? 
In my hospital, which is a university hospital, one of my 
biggest frustrations is that because of our financing 
system there is not enough time—this means money—
to allow our doctors and scientists to perform their 
academic duties and interests. they are working here 
because they want to work in the university envi-
ronment where they can do research, teaching and 
training. however, in the belgian system, there is way 
too little financing for this. it's all about time, and hence 
money. It is a big frustration that I have to almost force 
these people into a type of medicine that they specif-
ically did not choose. this, of course, causes tensions 
and a lot of debate. 

As for size, it also depends on the financing system, 
but i think everybody will agree that a hospital with 
between 400 and 800 beds is an ideal-sized hospital, 
at least in the model of the hospital as we know it 
today. Maybe in 20-25 years’ time the typical hospital 
will look completely different and will be more like a 
potpourri of different business units. For me, another 
unsolvable problem is that in a hospital there are at 
least seven different business processes going on, 
which you have to run with the same people, in the 
same building, at the same time. in my opinion, it's 
impossible to do everything right, so you have to make 
choices again. but that’s another debate.  

Marc Noppen, MD, PhD, is the chief Executive 
Officer of the brussels’ university Hospital uZ brussel. 
He is a pulmonologist by training, with a Phd in Health 
sciences. He has authored or co-authored more than 
145 scientific peer-reviewed papers and book chap-
ters, and was visiting professor at various universities 
and university hospitals (boston, Montreal, lille, Perth). 
He has additional degrees in Pharmaco-economics 
(university Antwerp) and management (insEAd). He 
is associate professor at the vrije university brussel, 
guest professor at vlerick business school leuven-
Gent in strategic Hospital Management, and serves 
as a director in a variety of academic and business-
related boards.

uZ brussel is a university hospital, closely associ-
ated with the Vrije universiteit brussel (free university 
brussels), notably the medicine and pharmacy faculties. 
The hospital has 700 beds, and each year admits more 
than 25,000 patients and treats 400,000 outpatients, 
both national and international. as well as patient care 
and clinical excellence, it has a teaching mission and 
conducts scientific research.
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transforming Commissioning 
to do More With Less
Making taxpayers’ Money Go Further

Christopher 
Cotton
Commissioning 
transformation expert 
PA Consulting Group
London, UK

christopher.cotton@
paconsulting.com 

@cmmcotton

In England, health and social care commissioners 
compelled to save money often feel little choice but 
to reach directly for frontline services. their various 

attempts to do so are charted by hostile reports of restric-
tions on in vitro fertilisation, rationing of hip and knee 
operations, and shrinking social care packages. on a 
grander scale, national health service (nhs) sustaina-
bility and transformation plans (stps) describe intentions 
to reduce bed numbers and merge services. Alongside 
this, however, the most imaginative commissioners are 
also seeking long-term financial viability closer to home, 
through a radical transformation of the art of commis-
sioning. Such changes throw into sharp relief how in the 
future people should receive the maximum amount of 
relevant high-quality care for each pound available.

A Long Run-up, With Lift-Off Now Required
the four crucial elements of this story are the fusing 
of health and social care budgets and commissioning 

teams, followed by radical new approaches to contracting 
and market shaping. the first ingredient, which has been 
around for a long time, gained impetus through the better 
Care Fund (bCF), and is now being extended through more 
ambitious local agreements, such as in Manchester and 
(most recently) hackney. at the same time, many well-
established joint commissioning teams cover service 
areas relevant to both Clinical Commissioning Groups 
(CCGs) and councils. these pooled budgets and integrated 
teams can help to control costs by making commissioners 
more conscious of, and able to address, system-wide 
spending rather than just individual provider funding. by 
bringing money and commissioners together, they can 
also combat the shunting of provision and costs between 
community services and social care that delays or denies 
the most appropriate support for some people

Yet pooled budgets and joint working, by themselves, 
often have little impact on the bottom line, especially as 
demand races ahead. this is shown by the failure of the 

How can health and social care commissioners in England reinvent the tools of their trade to make funds 

go further?
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national bCF programme to deliver planned savings, as 
the national audit office recently reported (nao 2017). 
Rather, their true potential lies as prerequisites to a more 
complex series of changes. this means overcoming the 
maze of contracts and fragmented supply chains that 
drive up costs as commissioners lose control of their 
markets. it also presents an opportunity to assert the 
primacy of outcomes over outputs.  

From Nought to Lift-Off, in a Single Leap
this can be seen through the story of a health and care 
system that pa recently supported to design and kick off a 
major learning disabilities (Ld) transformation programme, 
to supplement the national requirements of the national 
transforming Care programme. Combined annual CCG and 
council costs for Ld care had jumped by £11m (15%) in 
just two years. Without intervention, the commissioners 
faced adding another £14m to the bill each year by 2020. 
strikingly, most of this would come from increasing costs 
per user rather than more people needing care. 

senior commissioners in the CCGs and council quickly 
embraced the logic of a pooled budget, as a technical 
and symbolic means of asserting shared ownership 
of runaway finances and uncertain value. In this they 
joined the quarter of areas in england that have taken 
this approach (public accounts Committee 2015). they 
also set about launching a joint Ld commissioning team. 

but they understood that these steps alone would not 
address the fragmented and uncontrolled market that 
was really driving increases in costs; likewise, they would 
have no impact on the disjointed supply chain hampering 
efforts to improve quality. 

these commissioners therefore made an additional 
bold move, informed by the pa team’s experience else-
where and reflecting some of the most forward-looking 
thinking now circulating amongst their peers: to champion 
the appointment of a prime provider for all LD services 
in the county, through a capitation-funded, value-based 
contract. it is here that the radicalism kicks in, not just 
in the extreme jointness (a single commissioning voice 
expressed through a single budget and a single contract) 
but in its crisp appreciation of what, in future, commis-
sioners should and should not try to do. 

boiled down to its fundamentals, this approach means 
that a single provider (or group of providers forming a new 
organisation) will assume financial and clinical respon-
sibility for all Ld provision. this provider will, in turn, act 
as a system integrator, constructing the pathways and 
incentives required across the rest of the market—its sub-
contractors—to deliver the user outcomes specified by 
the commissioners. A growing portion of the prime provid-
er’s contract payment will be based on the achievement 
of these outcomes. the prime provider also bears risk for 
over-spending and retains part of any savings secured 

through efficiencies. over time, some functions destined 
for the joint commissioning team—such as assessment, 
review, and brokerage—will logically transfer to the prime 
provider, as processes more effectively executed within 
a provider organisation working to a fixed budget and 
tasked with maximising outcomes. 

to what end? the purpose is to assert the power 
of commissioning to work most effectively at the level 
of the whole population group, setting outcomes and 
the total budget through which they must be achieved, 
and managing both against a single point of responsi-
bility. At the same time, commissioners are freed from 
micro-management of the local market to concentrate 
on dealing with strategic risks and opportunities, such as 
the growing complexity of need, demographic and social 
change, and regulatory uncertainty. this work is frequently 
squeezed out by urgency of the operational level at which 
so much commissioning effort is now expended. the point 
is to enable the commissioners to become the masters 
of their market—and the outcomes it delivers—rather 
than, as is sometimes the case, subservient processors 
of its invoices. 

it is also an acknowledgment of what commissioning, 
particularly of out-of-hospital services, is largely failing to 
achieve in its current form: the management of a complex 
and fragmented supply chain in a way that imposes cost 
discipline and cultivates consistent quality improvement. 
this work doesn’t go away, which is why staff flow to a 
prime provider, but this model enables it to be done from 
within the market—driven by all the right incentives—
rather than at one step removed. 

It also creates the potential to drive efficiency by 
constructing a market with the incentives to apply its 
own cost restraint: up to £40m in this system over a 
five-year contract, against the current spend trajectory, 
even after sensible allowances for natural growth in costs. 
this is a big attraction for cash-strapped commissioners, 
especially in the care sector that the Local Government 
Association (LGA) has shown is the hardest from which 
to extract savings (LGa 2016).

The Even Bigger picture
this is just one example of a gathering, but not yet 
general, trend for commissioners to redefine their 
role. it is also a partial example, focused on a single 
pathway, as with similar programmes for musculoskel-
etal services (bedfordshire), mental health (Lambeth), and 
older people’s services (salford). in each of these cases, 
commissioners have sought to impose financial rigour 
and improve outcomes through a single contract with a 
prime provider, a prime contractor, or an alliance. 

the new care models described in the Five Year Forward 
View (nhs 2014) take this much further, collecting wider 
service portfolios within unified contractual arrangements. 
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dudley CCG, for instance, has now issued its proposed 
15-year outcomes-based contract for a single entity 
(rather than the current 177 local providers) to be respon-
sible for health, social care, and public health services for 
more than 30,000 people, valued at over £200m each 
year. the entity might also assume various CCG functions, 
including financial management, service redesign, and 
medicines management. in this way, the CCG will retain 
accountability for strategic commissioning—deciding 
the outcomes that providers need to focus on and the 
budget available—whilst the single provider entity will be 
responsible for operational commissioning, which means 
deciding, within the overall budget, who can best deliver 
the processes that maximise the specified outcomes. 

Meanwhile, some stp footprints, such as Frimley 
health, Lancashire and south Yorkshire, are moving even 
further to whole-population accountable care systems. 
these, declared simon stevens, Ceo of nhs england, 
could effectively dissolve the historic purchaser/provider 
split by bringing together strategic and operational 
commissioning. of course, providers have been key to 
driving these most ambitious new models; in this respect, 
the reinvention of commissioning they represent is as 
much of a provider achievement.

As ever with innovation, not all has gone smoothly. 
the failure of the Cambridgeshire and peterborough older 
people’s contract provided a salutary lesson about misun-
derstanding risk and excessive optimism about over-
night efficiency savings. staffordshire’s ten-year, £690m 
cancer contract also had a difficult gestation, before being 
cancelled over doubts about its financial viability. However, 
success tends to start with failure, and the regulators’ new 
assurance process for complex contracts (nhs england 
and nhs improvement 2016) is a recognition both of 
the fiendish complexity of executing a relatively simple 
concept and the many more opportunities to work it out 
that are on the way. 

Conclusion
the transformation of commissioning covers a continuum 
from half-hearted bCF implementation to well-executed 
pathway programmes, and now to the brave but unproven 
(in an nhs context) world of the new care models. as 
this brings a consolidation and shrinking of commis-
sioning organisations, it is tempting to conclude that 

commissioning is now in retreat. but really this should 
be seen as an assertion of commissioners’ core purpose: 
to commission once across whole populations or popula-
tion groups, to construct markets incentivised to minimise 
costs and drive value, to devise contracts that promote 
system responsibility, and—most important—to marshal 
markets behind the achievement of outcomes rather than 
delivery of activity. When commissioners next feel the 
squeeze of tightened treasury purse strings, the front 
line is unlikely to escape unscathed. however, this will at 
least be after the mechanisms by which money reaches 
the front line have been transformed to enable and incen-
tivise markets to deliver the maximum amount of relevant 
high quality care for each pound still available. 

KeY points
•	 All commissioners of health and social care are 

faced with the requirement to simultaneously 
deliver financial savings and improve frontline 
service delivery

•	 However, only the most innovative are trans-
forming the art of commissioning to make sure 
that each pound delivers the maximum amount 
of relevant high-quality care

•	 this includes new and radical approaches to 
contracting and market shaping, on top of 
further cross-system fusing of budgets and 
teams

•	 It also involves a crisper appreciation of both 
the power and limitations of commissioning, as 
well as a creative redefinition of the purchaser/
provider split

•	 By tackling the mechanisms by which money 
reaches and influences front-line care delivery, 
these new approaches represent an alter-
native—or at least a supplement—to securing 
financial efficiencies directly from service 
provision
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Making affordable 
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Abrar Mir
Managing Partner 
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@QuadriaCapital

quadriacapital.com

In a casual suburb of Hyderabad, India, a growing 
family is struggling to cope with the main bread-
winners’ gastrointestinal disorder. help arrives from 

a new concept of day care where major endoscopic 
surgical procedures can be done without need for 
hospitalisation.

in ho Chi Minh, a Vietnamese farmer gains access 
to the latest cardiovascular surgery techniques at a 
highly accredited hospital at a fraction of the cost previ-
ously possible. 

in a little community outside Jakarta, indonesia, a 
small merchant whose children have been sickened 
by hepatitis from a heavily polluted river is distraught. 
He finds help through a local company that focuses 
on making the world’s most innovative drugs acces-
sible, and affordable, to those who are most vulnerable.

Almost three billion people such as these form 
the base of the economic pyramid in asia. this large 
segment of humanity not only faces significant and 
unmet medical needs but also lives in relative poverty. 
their incomes are less than 3.00 Us dollars a day and 
yet together they have substantial purchasing power: 
a 3 trillion Us dollar consumer market. the businesses 
that serve the families above are some of the invest-
ments that we, at Quadria Capital, have made. What is 
clear is that our businesses are making an enormous 
social impact on the sustained development of these 
communities. What is less obvious is that these invest-
ments have the power to generate superior returns for 
our investors.

Demand Supply Gap
Countries in south and southeast asia account for 
approximately 31% of the world’s population and 
almost 45% of the world’s disease burden. Yet the 
region commands only 5% of the global healthcare 
expenditure. 

historical under-investment has translated into an 
ageing, under-developed and over-stretched health-
care system across asia.  by any measure the statis-
tics are stark: less than 0.5 beds per 1000 against 

the Who minimum recommendation of 5 and only 0.3 
physicians per 1000 versus 4 in the developed world. 
Industry estimates suggest a funding gap of over 60 
billion US dollars per year to scale healthcare solutions 
and finance access. but public healthcare financing 
is not growing fast enough to overcome the funding 
gap – and sometimes not growing at all. public health 
infrastructure is severely underfunded, hospitals are 
overcrowded with long waiting times and the quality 
of service is low. 

Unlike europe, governments in asia have sought 
the active participation of the private sector to lead 
the way. today, of every 10 new hospital beds built 
in Asia, 7 are being built by the private sector. Private 
capital has become essential to increase the effi-
ciency of healthcare; meet the capital needs for new 
and upgraded infrastructure and to reduce the strain 
on public resources. 

the nature of healthcare need in these markets 
has also evolved. With a large, growing and increas-
ingly urbanised population base, the focus is no longer 
only on infectious diseases but on the same chronic 
diseases that impact the developed world. South Asia is 
now the global capital for diabetes and cardiac disease. 
East Asia has now a greater prevalence of colon cancer 
than anywhere else in the world.

to compound the difficulty of creating an effective 
healthcare ecosystem, the clear majority of patients in 

A win-win for the simultaneous involvement of both public and private funding in the provision of 

global healthcare.

We FirMLY beLieVe that 
oUr GoaLs oF both “doinG 

Good” and “doinG WeLL” 
are not JUst CoMpatibLe 

bUt in FaCt MUtUaLLY 
reinForCinG
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asia pay out of their pockets for healthcare. in south 
asia, over 90% of a 1.6 billion population regularly pay 
cash to access healthcare services. Less than 5% enjoy 
private healthcare insurance and universal health-
care coverage remains nascent. the consequences 
of disease and the economic hardship of its financial 
burden have often been the most common reason for 
personal bankruptcy.

Innovative Business Models
these market dynamics form the catalyst of not only 
our own investment strategy but have spawned the 
emergence of innovative, cost driven healthcare busi-
ness models and solutions that are transforming the 
delivery of effective healthcare in Asia.

new business models that substantially lower the 
cost of healthcare, without compromising clinical 
quality, have emerged to satisfy significant unmet 
medical need. For instance, healthCare Global enter-
prises (hCG) - india’s largest network of cancer hospi-
tals - has been able to bring cutting edge technologies 
like pet Ct, Mri and Cyber Knife robotic radiosurgery 
to tier ii and tier iii cities, like Vadorda and Gulbarga. 
Companies such as the asian institute of Gastroenter-
ology (AIG) have been able to substantially reduce the 
cost of gastric surgery to levels that make good health-
care accessible to millions. this has been achieved 
without compromising the quality of care. Healthcare 
outcomes are on par with, and in many instances supe-
rior to, some of the most prestigious medical institu-
tions in the US.

    how are some hospitals able to provide such high-
quality health care at ultra-low prices? our investments 
and work with new care models have identified several 
common characteristics that can drive improved quality, 
access to care, and efficiency:

• Focused process management. this includes 
the standardisation of clinical and operational 
processes, extensive use of new technologies and 
analytics (for example: patient self-management 
or remote monitoring), and robust performance 
management

• investment in people. Many healthcare systems 
are adopting more innovative workforce models—
ensuring that highly qualified clinicians work “to 
the top of their license,” while less-skilled tasks 
are taken on by new types of staff, such as health 
coaches. At the same time, successful organi-
sations are continuing to provide strong leader-
ship and implement effective people-development 
processes

• emphasis on patients. this includes empowering 
patients to take a more active role in managing 
their own conditions, while enabling greater 

differentiation of services based on needs and 
desired outcomes

• efficient asset utilisation. by focusing on an asset-
light model, the emphasis is on ensuring high 
patient throughput in the most critical areas of a 
hospital (operating theatres, pathology, radiology)

• building scale. increasing operating scale helps 
healthcare providers in several ways: it supports 
the expansion of services, leads to improved asset 
and staff utilisation, and enables increased invest-
ment in it, performance management and new 
ways of working

these characteristics can help healthcare systems 
meet the needs of their populations more effectively, 
and deliver significant improvement in the quality and 
affordability of care. the promising future for health-
care systems is that there are a multitude of models 
that have been proven to make a difference; the chal-
lenge now is to implement these strategies with capital 
and talent.

profit with Sustainable Social Impact
In our view, Asia represents the new centre of gravity 
for the global healthcare industry. With powerful 
secular trends driving the growth of the industry – an 
increasing and ageing population, the prevalence of 
chronic diseases - the sector is set for robust growth 
at over 15% per annum over the coming decade. by 
harnessing these market forces, there is a compel-
ling opportunity for the private sector to create supe-
rior investment returns whilst becoming a critical plat-
form for the long-term, sustainable provision of health-
care. Connecting private capital to a market orienta-
tion can bring efficiency to healthcare provision while 
delivering high quality, affordable healthcare to those 
that need it the most.

this is not a trade-off between profits and purpose, 
it is a synergy. A good parallel is the transformation 
of the aviation industry with the advent of low-cost 
carriers. Such carriers have not only given access to 
flight for millions but have equally and, perhaps counter-
intuitively, created business models that are now more 
profitable than their peers. A more important fact that 
is often overlooked, is that private investors in health-
care have not relied on profits at these hospitals to 
generate returns. We do not extract dividends from 
the businesses we invest in. All profits are, in fact, 
re-invested for further growth. superior shareholder 
returns are driven by the value creation of larger, scaled 
platforms that can command high valuations in public 
equity and private capital markets. 

We firmly believe that our goals of both “doing good” 
and “doing well” are not just compatible but in fact 
mutually reinforcing. 
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presenting a Case
Financing it projects

the relationship between finance and it can be a delicate one that varies from hospital facility to 

hospital facility. we have entered a time where traditional it cycles have shortened dramatically. the 

situation is even made more complex by a fast-changing landscape, consolidation of the market on 

one side and emerging technologies and swiftly-growing startups on the other. Healthmanagement.org 

spoke to top healthcare it professionals for their advice on how best to approach c-suite colleagues 

when aiming for project backing.

 always tie the project to the mission of the organi-
sation and be prepared to discuss how the project 
positively impacts the mission financially. Ensure that 
the initiative is intimately connected to an initiative 
that the Ceo is interested in.

 Make the project a business project (instead of an 
it project) with a major business partner as sponsor 
and champion of the project.

 be prepared to discuss how the project will distin-
guish the organisation against the competition.

 be prepared to discuss the content of your marketing 
plan for the initiative, which will help the organisa-
tion gain more clients and customers. these should 
include blogs, conference presentations, articles and 
news pieces written by others.

in my opinion and experience of our current and previous 
CFo at the clinic, the following points have been critical 
in creating a good business case:

 stay away from the it jargon. Use business terms to 
describe exactly what the business case is about in 
a way that is understandable by all.

 explain the gains from a business point of view, not 
from an it one. What impact will it have on specific 
departments, end-users and the organisation?

 Have some written support from business leaders 
on the request. if possible have a co-request by it 
and the department(s).

 have transparent pricing on the capex and opex 
impact of the proposed solution. Have a number of 
financial options ready, for three or five years.

 Have multiple quotes for the same solution, to show 
that you have done your homework.

 Do a return on investment analysis, even if it shows 
that there won’t be any. sometimes the project is 
only bringing greater quality but not an roi; it is best 
to be direct about this in my experience.

  Lastly, support everything you are putting forward 
with data in a clear and concise manner.

Mansur hasib
programme Chair of 
Cybersecurity tech-
nology - the Graduate 
School of University 
of Maryland University 
College (UMUC) & Cyber-
security and Healthcare 
speaker & author

raphael Jaffrezic
Chief information officer
Galway Clinic, ireland
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 prepare well, in advance. so often, i have seen projects 
prepared in a hurry. time is the most important value 
we have. However, it is way better to spend more time 
and resources preparing a project well than having to 
repeat the process several times because it failed.

 include stakeholders in the process. this also seems 
obvious, but there are too many projects that are 
managed by isolated groups. Sometimes it is users 
such as finance, logistics, or users’ groups, some-
times it. there are very few it projects that can be 
seen in a completely isolated way. For example, 
catering in hospitals is often managed separately 
from clinical order entry, leading to no interoperability 
between diet prescription and actual meals manage-
ment.  another example; it infrastructure projects 
are often seen as “internal it stuff”. however, they 

often represent large investments or decisions and 
are increasingly challenged by outsourcing. It is worth 
having good consensus between strategy and imple-
mentation, thus widening the discussions.

 Cost-benefit, risk and added value. a careful analysis 
of cost and benefit is important. What is the cost of 
the current system or process and the cost of main-
taining it, including potential risks? as far as benefits 
are concerned, favouring sustainability, interopera-
bility and re-use of data software must not be 
forgotten. A good approach is also to try to identify 
the costs and benefits for all stakeholders and present 
them clearly. It is also important to thoroughly define 
the costs/risks of doing nothing.

 thorough identification of short and mid-term added 
value is also an important step.

 Market review and clear arguments are key. each good 
report should contain a well established list of existing 
solutions, a comparison table including investment 
and running costs and total costs at one, five and ten 
years if possible. ideally, feedback from some existing 
implementation should also be present.

 the ‘Whaaooooo’ effect. never underestimate the 
‘Whaaooooo’ effect, but, equally, never underesti-
mate the “deception” effect. Huge successes are 
often due to enthusiasm and bad failures due to the 
absence of buy-in of people. 

 never underestimate the power of cake! if you are 
planning an iCt upgrade or looking for finance for a 
specific project, meet your CFo and explain the plan.

 in my experience, sharing your project plan is not 
going to be enough as it usually won't be read or 
make sense to those funding it. they will look at the 
bottom line but not the impact organisation-wide. 
What they need is the real personal impact it will 
make to your employees, clinicians and patients.

 Get input from the users to explain how the iCt is 
going to support them, change their work practices 
for the better and ultimately contribute to the work 
output of the company.

 back to cake; have an informal meeting before the 
formal meeting. explain to them what you are trying 
to achieve - not in technical fancy jargon – but in 
plain, simple language. explain what makes sense 
for your organisation and what the impact of the 
new upgrade or the iCt implementation will be.

 Return on investment is a phrase that comes up a 
lot, along with “what’s this going to save me?” it 
is not there to save you money but to enhance what 
you do for your patients and your clinicians. You are 
improving your service, improving your patients 
experience and ultimately this will lead to efficien-
cies and effectiveness.

Michelle Kearns
Cio, Caredoc st dympna’s 
Hospital 
Carlow, ireland

Christian Lovis, 
editor-in-Chief, it, health-
Management.org
head - division of Medical 
Information Sciences, 
University Hospitals of 
Geneva, Switzerland 
Full Professor of clinical 
informatics - University of 
Geneva 
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national telehealth Can 
save Money and improve 
Health

Hans Erik 
Henriksen
CeO
Healthcare Denmark

heh@Healthcaredenmark.dk

@HealthcareDK

healthcaredenmark.dk

over recent years, denmark has conducted a 
number of telehealth pilot projects, which has 
given them the knowledge to launch three large-

scale telehealth projects. the purpose was to estab-
lish a region wide, full implementation of telehealth 
to support Chronic obstructive pulmonary disease 
(Copd) patients. From the start, the large-scale tele-
health projects were analysed by more than four parallel 
research projects to not only implement telehealth, 
but also build the evidence for nationwide adoption. 
the research projects prove not only that substan-
tial savings are possible with telehealth, but also that 
telehealth can improve patients’ Quality adjusted Life 
Years (QUaLY) and their general quality of life.

Denmark – an eHealth Society
the introduction of it in the danish health sector 
started in the 1970s when the first patient admin-
istration Systems (PAS) were introduced. During the 
1990s electronic health records (ehr) and electronic 
Medical records (eMr) systems started to emerge 
and this was the basis for the organisation MedCom, 
established in 1994, with the single mission to create 
a nationwide health data network.

during the next decade, different healthcare 
it-strategies drove the adoption of it in the danish 
healthcare sector – starting out with targets for full 
implementation of EHR in hospitals and continuing 
with targets for communication and it adoption in 
other parts of the Danish Healthcare Sector.

by 2002 the MedCom health data network was 
almost complete, i.e. most prescriptions, referrals, 
discharge letters, laboratory results and reimburse-
ments were handled electronically. At the same time, 
driven by the health it-strategies and by MedCom, a 
high level of eMr adoption at General practitioners 
(GP) and specialists had been achieved, and hospitals 

had either implemented ehr’s or they were planning 
implementation projects. 

Interchangeable electronic healthcare data at a 
national level was the inspiration for establishing the 
national ehealth portal (sundhed.dk), which went live 
in 2003.

today, all danish citizens can securely access their 
healthcare information through sundhed.dk. this 
includes their medical history, (dating back to 1977), 
all medicine and drug information, lab results, referrals 
and clinical notes. Protected by the security system, 
the same information is available to clinical profes-
sionals, when they are treating the individual patient.

today, electronic sharing of healthcare data in 
denmark is handled through a national architecture, 
which makes it possible to pull and push data from a 
variety of different regional or local solutions (i.e. eMr, 
ehr, his, pharmacy) to a national repository – the 
national service platform. the national service plat-
form holds the repositories and data, which patients 
and clinical professionals share, through sundhed.dk., 
but healthcare regions and Municipalities can also 
access and share data from the national service plat-
form through their local systems.

For years, denmark has been among the countries 
with the highest Internet penetration and, alongside 

since its introduction into the danish healthcare landscape, telehealth has shown that it can lead 

to better outcomes and reduced costs. Hans Erik Henriksen, of Healthcare denmark, writes about 

the difference telehealth has made to the senior population in recent years.

danish CitiZens are 
noW Used to pUbLiC 

eserViCes and eheaLth – 
a perFeCt start point For 
the next steps toWards 
nationWide teLeheaLth
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the ehealth journey, general strategies for digitalisation 
(eGovernment) have been implemented. in november 
2014 public authorities in denmark switched to elec-
tronic service and Danish citizens no longer receive 
paper letters from any public authority – instead 
all communication (and most services) are handled 
through the internet.

In conclusion Danish citizens are now used to public 
eservices and ehealth – and this is a perfect start 
point for the next steps towards nationwide telehealth.

Telehealth 
one of the main objectives of the danish healthcare 
it-strategy 2014-2020 is to advance and up-scale 
the use of telehealth to empower, educate and involve 
chronic patients in managing their own disease.

Following a decision taken in 2012, denmark was the 
first country to adopt national standards for interop-
erability of personal health technologies based on the 
Continua health alliance. the danish telehealth archi-
tecture also involves using the Health Level 7 Personal 
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health Monitoring report (hL/7 phMr) standard to 
further document telehealth device readings.

Danish Healthcare Regions are in the process of 
up-scaling the implementation of telehealth in close 
cooperation with danish Municipalities. 

in the north region the project, teleCare north, 
was established in 2011 and has rolled out telehealth 
support to approx. 1,300 Copd patients. since then, 
large research programmes have monitored and 
analysed the effects and benefits of telehealth, in order 
to build the evidence for a national rollout.

The TeleCare North project 
in the teleCare north project, the north denmark 
Region, the 11 associated municipalities, Aalborg 
University and local doctors cooperated to enrol all 
patients with the lung disease, Copd, in the telehealth 
project.

the participants in the project received a teleKit, 
which gave patients the opportunity to measure and 
report data about their condition by themselves. the 
virtual contact was supported by physical visits either 
at home or the hospital.

Benefits for both patients and public spending
the patients in the teleCare north project reported 
a very positive experience. six in ten experienced 
increased control of the disease, while more than seven 
in ten experienced increased comfort and mastery of 
their disease. Usability is key for the success of tele-
health, and the patients’ feedback on the teleKit was 
positive. a random sample made during the teleCare 
north project showed how almost ninety percent 
thought it was easy or very easy to use the teleKit.

in the north denmark region alone, 45,000 citi-
zens are diagnosed with Copd, and it is estimated that 
around ten percent of these Copd patients are char-
acterised as severe or very severe. Figures from the 
Danish Lung Association estimate that around 23,000 
Copd hospitalisations are made annually throughout 
denmark. hence, the economic potential is significant 
if telehealth leads to fewer hospitalisations.

Telehealth Evidence
the teleCare north project proved that telehealth 
support provides the highest benefits for Copd 
patients in the GoLd 3 and GoLd 4 categories, i.e. 
patients with severe or very severe Copd. patients in 
GoLd 3 (severe Copd) achieved the highest benefits. 

For both patient categories, the researchers who 
followed the project documented that the patients 
quality of life, as telehealth patients, improved because 
of the increased education and insights in living with 
their chronic disease. Also documented was that the 

ability to participate and be active in controlling their 
own disease was an important factor in both quality 
of life improvements and in reducing the number of 
admittances to hospital.

Can danish health authorities save money and at 
the same time achieve the above-mentioned effects 
- improving the patients quality of life and QUaLY?  
this was the key question to be answered to enable 
a decision to be taken to implement telehealth on a 
national scale.

the result of the financial analysis is that the 
payback time for investing in national implementa-
tion of telehealth in denmark, to support all Copd 
patients in the GoLd 3 and 4 target groups, would be 
two to three years. this is based on three different 
scenarios, where the likely scenario indicates an annual 
investment/savings of 1:3 (i.e. every time one euro is 
invested, it generates a saving of three euros). the 
best-case scenario indicates a savings/investment 
ratio of 1:4 and the most conservative scenario a ratio 
of 1:2.75. 

the large-scale telehealth projects for Copd 
patients have proved the case for telehealth as a 
means of reducing hospital admittances, reducing 
costs and improving the quality of life for patients. 
this has been fundamental in denmark’s decision to 
implement telehealth at a national level, starting out 
with the target of implementing national telehealth 
support for all danish Copd patients before the end 
of 2019.

the large-scale telehealth projects also resulted 
in new ways of working and organising telehealth 
support between the regions, hospitals, municipali-
ties and primary care services. these results and expe-
riences are helping the regions to take the next steps 
towards regional implementation of telehealth support 
for other chronic patient categories like diabetes and 
heart disease patients. 

the teLeCare 
north proJeCt proVed

 that teLeheaLth sUpport 
proVides the hiGhest 

beneFits For Copd 
patients
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Finance technology 
blockchain in healthcare 
it security

Tiana Laurence
Co-founder & CMO
Factom Inc
Austin, tX, USA

@factom

factom.com

blockchain, the bitcoin technology, has been taking 
the healthcare information technology (hit) 
world by storm because of its capabilities to offer 

impregnable security and tackle the hacking threat.
as part of its ongoing humanitarian efforts, the 

bill & Melinda Gates Foundation has given a grant to 
austin-based blockchain technology company, Factom, 
to develop the company’s blockchain projects in the 
developing world.

Factom co-founder & CMo tiana Laurence spoke to 
healthManagement.org about this project.

Why does Blockchain hold so much potential as a 
tool in Electronic Health Records (EHR) security? 
Which stakeholders could be positively impacted 
(patients, medics, insurance, etc.)?
blockchain software could be used to track and manage 
documents, and the data associated with them. this 
would make it easier to share information between 
service providers while keeping track of who has had 
access to what information and when. It could also be 
used to build software to maintain a clear medical history 
for patients that they could monitor, update, and share. 

 
What is the track record for the Blockchain tech-
nology providing evidence of its reliability for 
security?
blockchain technology is new but incorporates a lot of 
older security standards like the secure hash algorithm 
256 (sha), developed by the United states national 
security agency (nsa). each blockchain will need to go 
through a security-hardening period. 

 
Factom has received a grant from the Gates Foun-
dation to develop Blockchain technology in health-
care. Can you describe the project?
We are building a decentralised medical record manage-
ment system that will help doctors, clinics, and patients 
manage their records in countries that do not have the 
EHR infrastructure. 

Does Blockchain have the potential to save money 
for healthcare and, if so, how?
there is a lot of paper, redundant record keeping, and 
compliance requirements. these are all opportunities 
that blockchain technology could be used to streamline. 

 
In your opinion, what is the timeframe for rolling 
out the Blockchain technology in Healthcare?
Many blockchain projects are going through testing. 
Gem, (gem.co/health/), has been doing some inter-
esting work. We will roll out something this summer, 
but it may be two or more years before we see software 
integrations in the public domain. 

Are there any obstacles to Blockchain rollout and 
implementation in healthcare?
new systems need to have a ten-fold benefit over an 
incumbent technology. beyond building the technology, 
there also need to be vast improvements over what is 
already in place. 

 
Cybercriminals have been making headlines by 
hacking into Healthcare IT systems and compro-
mising sensitive data. Why will Blockchain succeed 
in securing patient and other healthcare data when 
other processes and technologies have failed?
blockchains enable as near permanent data as there 
has ever been. System administrators can create snap 
shots of their systems at a simple level. there are many 
more complicated things that can be done through Data 
access objects (daos), smart contracts and chaincode. 

 
Can you tell us about any Healthcare Blockchain 
case studies that you have undertaken, or are 
currently involved in, and what they are indicating?
We have our project with the Gates Foundation and we 
are also working on a project securing internet of things 
(iot) devices for the department of homeland security. 
iot devices are another source of vulnerability in the 
healthcare market. 

tech outfit Factom has just won a Gates Foundation grant to develop blockchain use in healthcare 

security. the company speaks about its potential.
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Fraud in Healthcare 
a Worldwide Concern

Simon peck
Past Chair
Health Insurance Counter 
Fraud Group (HICFG)
rickmansworth, UK

dr.simon.peck@gmail.com

 @HICFG

hicfg.com

Leigh McKenna
Director of Government 
& Public Affairs
national Health Care Anti-
Fraud Association (nHCAA)
Washington, DC
USA

lmckenna@nhcaa.org

 @nHCAA

nhcaa.org

What is the range and scope of healthcare fraud?
Common healthcare fraud schemes include:

• Upcoding: billing for more expensive services or 
procedures than were actually provided or performed

• Charging for treatment not given
• Performing medically unnecessary services solely 

to generate insurance payments
• Misrepresenting non-covered treatments as medi-

cally necessary covered treatments to obtain insur-
ance payments 

• Falsifying diagnoses to justify tests, surgeries or 
other procedures that aren’t medically necessary

• Unbundling, ie, billing each step of a procedure as 
if it were a separate procedure

• accepting kickbacks for patient referrals
• Failing to provide necessary services prepaid under 

a health plan
• billing a patient more than the co-pay amount for 

services that were prepaid or paid in full by the 
benefit plan under the terms of a managed care 
contract 

• double charging, often concealed in jargon
• Misrepresenting the type of treatment, for example 

doing cosmetic work and claiming it is medical 
treatment

• Specific types of fraud involving pharmaceuticals, 
for example charging for branded drugs and using 
simple generics, charging for more drug than was 
used and diversion of drugs into the black market, 
for example opiates or drugs of addiction

• Specific frauds involving pathology: one of the 
first major anti-fraud initiatives was by the Federal 
bureau of investigation (Fbi) in the Usa and called 
operation labscam, which involved many fraudu-
lent practices by laboratories. For example the 
case reported here by the U.S. Department of 
Justice justice.gov/archive/opa/pr/2001/
January/002civ.htm

Simon peck (Sp): there is a spectrum of behaviour, 
which we term fraud waste and abuse—all of which 
has at its heart taking money inappropriately out of the 
healthcare system. Fraud is a criminal offence (even 

though most cases are not prosecuted through the crim-
inal system) and is the use of false statements, omis-
sion of information or abuse of a position of trust with 
the intention of making a gain. Waste is the deliberate 
consumption of resources for financial gain rather than 
for the benefit of patients, which includes providing 
unnecessary treatments or investigations. Fraud and 
waste can overlap. abuse covers things like excessive 
and unreasonable billing.

Health fraud, waste and abuse is more often 
committed by healthcare providers than patients, 
although anyone in the system can be fraudulent. this 
includes patients, staff and people who are not actu-
ally working in healthcare at all, but who try to take 
money from the system. More serious but less common 
is organised criminal activity such as counterfeiting, or 
a recent multi-million pound scam, conducted electron-
ically, which hit many UK-based insurers, and involved 
multiple bogus expatriate policies sending in fictitious 
bills for treatment. 
Leigh McKenna (LM): While healthcare is in a state of 
perpetual change and evolution, fraud is seemingly a 
constant, complex crime that can manifest in count-
less ways. In the United States the sheer volume of 
healthcare claims and the data involved makes fraud 
detection a challenge. For instance, Medicare parts a 
and b alone process 4.6 million claims per day. Fraud 
can be committed by anyone: physicians and other 
providers, employees with access to medical and claims 
records, enterprise crime organisations, and even patients. 
detecting healthcare fraud often requires the knowl-
edge and application of clinical best practices, as well 
as knowledge of medical terminology and specialised 
coding systems.

the perpetrators of some healthcare fraud schemes 
deliberately and callously place trusting patients at 
significant risk of injury or even death. there are cases 
where patients have been subjected to unnecessary 
or dangerous medical procedures simply because of 
greed. patients may also unknowingly receive unapproved 
or experimental procedures or devices. healthcare fraud 
is clearly not just a financial crime, and it is certainly 

the Global Health care Anti-fraud network (GHcAn) promotes partnerships and communications 

between international organisations in order to reduce and eliminate healthcare fraud around the world. 

Healthmanagement spoke to representatives, simon Peck (uk), and leigh Mckenna (usA) to find out more.
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not victimless. With its complexity, the U.s. health-
care system can be susceptible to creative, nimble and 
aggressive perpetrators who have a knack for identi-
fying weaknesses. 

What is the scale of the problem? Is fraud 
becoming more sophisticated?
Sp: In the UK we estimate fraud in the private sector to 
be about 5% of claims paid. in any environment, only a 
small number of people are fraudulent by nature—many 
more go along with the culture, and we have worked 
hard to raise awareness and try to send the message 
that such activity is unacceptable. there is no evidence 
that fraud has become more sophisticated in the UK. 
the response has, however, as we have sought to learn 
from our partners in the U.S. Insurers have become a lot 
more capable with the use of technology to highlight 
problems, professional investigators and other skills. We 
recognise that a successful response needs medical 
input and good legal advice as well as skilled investi-
gators. the most important thing is to stop losses, and 
we always try to understand the root cause or weak-
ness that has been exploited to prevent recurrence. the 
anti-cybercrime industry does this well, looking at the 
opportunities that were exploited when responding to 
a threat because closing the door to future losses may 
be the only thing that is possible.

the UK health insurance sector was the first industry 
in the UK to start comprehensive sharing of intelligence, 
including the names of fraudsters. this has enormously 
increased our capability and ended the problem where 
fraud in one area simply reinvents itself at a different 
insurer or payer.
LM: Fraud trends and schemes are constantly changing, 
developing, shifting, migrating and morphing, and the 
task for anti-fraud professionals to stay ahead of the 
threat is daunting. Some frauds are impressively sophis-
ticated while others are remarkably absurd. and in many 
cases—such as with phantom providers—speed is the 
key. someone who sets up a false storefront with the 
intention of filing false claims, will submit many claims, 
receive payment and abandon the property before inves-
tigators are able to intervene. 

Some of the areas of healthcare that seem to be 
indicating the greatest uptick in or susceptibility to 
fraud include:

• organised criminal enterprises (could invoke several 
types of schemes but seem to depend significantly 
on medical identify theft—theft of patient and 
provider identities)

• Infusion therapy
• pain management (office-based opioid therapy) 
• pharmaceutical/drug diversion
• Durable medical equipment (involves significant 

medical identity theft)
• behavioural health and community mental health 

centres
• Medical identity theft (Medical id theft is often 

an element of a broader healthcare fraud scheme)
• Home healthcare
• Cardiology
• ophthalmology
• Physical therapy and occupational therapy (medical 

necessity, spa vacations)
• transportation (ambulatory)

What do healthcare leaders and frontline clini-
cians need to be aware of?
Sp: one of the main strands of an anti-fraud 
programme is creating an anti-fraud culture, which 
means raising awareness and mobilising the honest 
majority. the perception is that healthcare workers 
work only for the good of patients. this is undoubt-
edly the case for most of them, but the healthcare 
system also attracts fraudsters, criminals and charla-
tans. Awareness of the problem is the single biggest 
hurdle, and once this is in place, healthcare managers 
need to ensure that they have a robust programme to 
assess and minimise the risks, then put in place appro-
priate controls and checks, and have an enforcement 
regime or agency which is able to deal with the very 
complex issues which can arise.

Do governments and regulators have sufficient 
powers to combat fraud?
Sp: in the UK the national health service (nhs) protect 
agency has extensive powers to tackle fraud and does 

CHECKLIST
•	 Be aware of the risk of healthcare fraud and 

design it out where possible

•	 Where it cannot be designed out, minimise the 
opportunity and have robust systems of checks 
and audits

•	 Have senior management who understand and 
are committed to dealing with the problem

heaLth FraUd 
Waste and abUse is More 

oFten CoMMitted bY 
heaLthCare proViders 

than patients
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so using criminal prosecution. However, the regulatory 
system in the UK is not as effective as it should be. there 
are too many bodies, and they do not communicate well. 
Criminal prosecution is not suitable for all matters; the 
standard of proof is very high, it is very time-consuming 
and has very strict rules on evidence for example. regu-
lators have a very definite place in dealing with prob-
lems not suitable for the criminal courts. the UK needs 
an agency to oversee and coordinate the various health-
care regulators, which currently are not as effective as 
they should be. 
LM: the laws and regulations currently in place in the 
United States are for the most part quite sufficient. In 
the 1990s there was discussion among federal and state 
officials, insurers and state insurance commissioners, of 
a federal immunity statute, for insurers sharing fraud-
related information with other insurers. Unfortunately, the 
legislation that would have implemented these ideas was 
not enacted, but many states have since enacted their 
own state immunity statutes. nhCaa believes that we 
should remove unnecessary obstacles that inhibit fraud 
fighting efforts, and that providing protections for indi-
viduals and entities that share information and data 
concerning suspected healthcare fraud is reasonable 
and prudent.

What role does IT play in detecting potential fraud?
Sp: Most payment systems are it-based, and the most 
important thing is to build into the system appropriate 
controls, red flags and alerts to automatically identify 
suspicious transactions. because most provider fraud 
is repeated there is an important role for it in looking 
at patterns of conduct, which may be acceptable in an 
individual case but which if repeated are very unlikely to 
be genuine. it is not the answer on its own. the basics 
need to be in place first, namely policies and procedures 
for financial controls, staff training and proper oversight.

Analytics are a useful addition to a mature entity that 
has the capability and understanding of the problem and 
is able to interpret the outputs and respond appropri-
ately. In isolation they have very little if any value, and 
may actually be detrimental, as few managers want to 
see a problem they can neither control nor understand.
LM: it plays an enormous role in detecting fraud. the 
Usa’s healthcare system hinges upon a staggering 
amount of data spread across the healthcare claim adju-
dication systems of numerous payers. Given the diversity 
of providers and payers and the complexity of the health 
care system—as well as the sheer volume of activity—
the fraud prevention challenge is enormous. 

it is more cost-effective to detect and prevent fraud 
before paying a fraudulent claim than to chase the lost 
dollars after the fact. the “pay and chase” model of 
combatting healthcare fraud is no longer tenable as the 

primary method of fighting this crime. the only way to 
detect emerging fraud patterns and schemes in a timely 
manner is to aggregate claims data as much as practi-
cable and then to apply cutting-edge technology to the 
data to detect risks and emerging fraud trends. nhCaa 
supports efforts among its members, both public and 
private, to shift greater attention and resources to predic-
tive modelling, real-time analytics and other data-inten-
sive tools that will help detect fraud sooner and prevent 
it before it occurs. 

However, data analytics is not a panacea. For instance, 
predictive analytics can generate leads for further 
inquiry and can help form the basis for the suspension 
of payments, but it has not been used as the sole basis 
for the suspension of payments by private health insurers 
without additional follow-up and corroboration. 
 Many of the data analysis and aggregation tools and 
systems being developed and brought to market are 
incredibly powerful and can produce potential leads at 
a pace that can quickly exceed what the finite investi-
gative resources can handle. the need for “boots on the 
ground” is as great as ever. technology professionals and 
data analysts will be in increasing demand as the use 
of prepayment technologies grows. And the leads and 
information developed by data analytics will continue 
to require, in many instances, skilled investigators and 
medical record reviewers with clinical backgrounds avail-
able to act on the information. 
 as we focus on the promise of technology, we mustn’t 
overlook the vital need for smart, analytical, insightful, 
and committed fraud-fighting professionals. We must 
maintain a multi-pronged approach to fighting health-
care fraud that strikes a balance between technological 
resources and human resources. 

What are the critical success factors for detecting 
fraud and recouping the money?
Sp: In addition to the basics, professional investigation 
teams with access to clinical and legal support, clear 
contracts and strong management support. Key to recov-
ering money is meticulous casework. it can be difficult for 
non-fraud trained management to understand the need 
to build a case methodically without making assumptions 
and collect the evidence and present it systematically. 
it is one thing to “know” that someone has committed 
a fraud, but to make a recovery this has to be proven.
LM: Focusing on “recouping” money is no longer the sole 
or primary function of an insurer’s anti-fraud unit. the 
most advantageous goal, both monetarily and for patient 
safety, is to prevent fraud. Detecting it before claims are 
paid should be the next priority. there is no single solu-
tion. the landscape we are dealing with demands multi-
faceted anti-fraud efforts. 
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$130 $215
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$503
$788

$811
$1,119

$448

Average price                uSA 25th percentile                uSA 95th percentile$uSD

$3,031

Diagnostics MRI

6 traitS of a great 
HoSpital cfo
• Conviction
• Nimbleness and flexibility
• Calm demeanour
• Willingness to understand the 

clinical aspects
• Ability to think long term
• Sense of humour

source: becker’s hospital review https://iii.hm/9yj

   country              Healthcare expenditure, % GDP 
Australia 9.3%

Austria 10.4%

belgium 10.4%
Canada 10.1%
Chile 7.7%

Czech republic 7.5% 

denmark 10.6%

Estonia 6.3%

Finland 9.6% 

France 11.0%

Germany 11.1% 

Greece 8.2% 

Hungary 7.0% 

Iceland 8.8% 

Ireland 9.4% 

Israel 7.4% 

Italy 9.1% 

Japan 11.2% 

Korea 7.2% 

Latvia 5.6%

Luxembourg 7.2% 

Mexico 5.8% 

netherlands 10.8% 

new Zealand 9.4% 

norway 9.9% 

Poland 6.3% 

Portugal 8.9% 

slovak republic 7.0% 

Slovenia 8.4%

Spain 9.0% 

Sweden 11.1% 

Switzerland 11.5% 

turkey 5.2% 

United Kingdom 9.8% 

United States 16.9%

Average price                uSA 25th percentile                uSA 95th percentile$uSD

Hospital Cost Per Day

Spain               South Africa            Australia            New Zealand         Switzerland          united States

$424 $631 $765
$2,142

$4,781 $5,220

$17,358

$1,494

Money Talks
Key attributeS for SucceSSful cfoS

• Good communication and relationship skills

• Approachable

• Wider people skills, particularly the ability to lead a high calibre team

• in-depth understanding of the business

• ability to support and challenge the Ceo

• Affinity with numbers and ability to interpret them for others

source: iCaeW https://iii.hm/9yl

4 realitieS cHanging tHe role of a HealtHcare cfo
historic CFo 
role in capital 
availability and 
cost and budget 
management is 
changing

top line revenue 
risk must be actively 
managed and requires 
engaging in many 
cross-functional 
efforts such as clinical 
quality, revenue cycle, 
and population risk 
management

budgetary measures 
as key fiscal control 
mechanisms no 
longer sufficient. 
revenue risks have 
to be prepared for 
and profit & loss 
responsibility must 
be driven throughout 
the organisation

post-acute care 
episode and 
population risks 
becoming key 
financial drivers for 
the organisation. A 
CFo needs to make 
capital allocation 
decisions to reflect 
these risks

HoSpital finance department aS a valued partner
• stop assuming you know what we need

• become less siloed

• Stop withholding information

• Stop changing the operational definitions and be more transparent about how           
the data is derived

• Help us to understand the targets and what is driving the variances

• Eliminate your paper processes

• standardise on a process; it’s tough to manage targets 

       and processes that continually change

source: health Catalyst https://iii.hm/9yi

HealtH expenditure and financing

source: international Federation of health plans 2015 Comparative price report https://iii.hm/9zo

source: healthcare excellence institute https://iii.hm/9yk

source: oeCd https://iii.hm/9zp
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W hen money is deposited into a U.s. bank 
and someone steals it, the money remains 
secured and the bank must honour its obli-

gation to return the funds. even if the bank goes out of 
business or into bankruptcy, each customer is protected 
by the federal government (i). this set up works because 
the law clearly backs the consumer. even though the 
company may have been the victim of a crime, the bank 
cannot absolve itself of the responsibility to protect 
depositor accounts.

in a similar case, if a person gets injured on the job 
due to the employer’s failure to perform due diligence in 
providing safe working conditions, the company remains 
liable for damages. once again the law sides with the 
non-corporate party.  even if the employer is the victim 
of a crime which causes the employee’s physical injury, 
they cannot wriggle out of the liability.

Contrarily, in the case of digital harm, similar situ-
ations remain murky. Who is to blame? Major compa-
nies argue that they perhaps should not be held liable 
for a client’s digital harm or subsequent financial harm 
stemming from a cybercrime. they consider themselves 
a victim as well. 

While the laws for financial harm and physical harm 
appear to provide some reasonable level of protec-
tion, the laws for digital harm are almost non-existent 
or weak.

Who is to Blame for Cybercrime? 
Clearly, compromising the security of a network is 
a criminal act conducted by the hacker/s involved. 
these actions can include gaining unauthorised 
access, stealing or altering data, or any other abuse 
of a network and its resources. the cyber-criminals 
are responsible for their illegal actions and, in most 
people’s minds, should shoulder all the blame. in this 
area, though, the question of liability remains just that: 
a question.  So who carries the legal liability for the 
cybercrime?

Can a Company be Held Liable for Having Been 
Compromised?  
Let’s consider an example. if a company is compromised 

and the intellectual property of a business partner gets 
exposed to the wild, can the holder of that ip sue for 
damages? 

two schools of thought are at play here. the first 
view believes that companies whose systems have 
been compromised should not be held responsible for 
breaches and the impact of the breaches. they consider 
themselves to be victims of the crime. others suggest 
that if those companies did not exercise due care or 
due diligence with regard to the protection of their it 
assets, then the victim argument does not fly. Instead 
corporate leadership (board members and executives) 
should be held responsible and accountable for the 
breaches. this second approach concludes that holding 
companies liable is the only way the industry—and the 
digital world as well—will truly make progress toward 
better security. 

Should the Victimised be Liable? 
two additional questions emerge from the discussion 
of cybercrime liability and victimisation: 
•  Does being a victim absolve the person or company 

of all blame?   
•  Can holding the leadership of victimised compa-

nies accountable actually improve the security? 

Can Victims be Guilty? 
people generally don’t like to blame victims. that action 
seems counterproductive and at some level just simply 

When a Cybercrime takes 
place – Who’s to blame?

Ajay K. Gupta
Health Solutions 
research, Inc
rockville, MD, USA

agupta@healthsolu-
tionsresearch.org

Mansur Hasib
Program Chair, Graduate 
Cybersecurity technology
University of Maryland
University College
USA

cybersecurityleadership.com

due Care?  
due care is a legal term referring to the level of judg-

ment, care, prudence, determination, and activity that 

a person would reasonably be expected to demon-

strate under particular circumstances. Essentially, if 

one demonstrates due care, often referred to as due 

diligence, then an injured party cannot prove negli-

gence. the challenge, however, is that no definitive 

standard of due care yet exists in the arena of cyber-

crime (definitions.uslegal.com/d/due-care).

when cybersecurity is breached and sensitive data is compromised, who should be held responsible 

- the hacker or the victim?
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wrong. the reality is, however, that we often do. in 
several cities, when graffiti finds its way onto build-
ings, the government fines the owners if the graffiti 
isn’t cleaned up quickly enough. even though no one 
suggests that the building owners are guilty of vandal-
ising their own property, they are the ones who are 
punished nonetheless.

additional cases illustrate this point. if executives do 
not monitor the financial health of their company and it’s 
revealed that the books have been cooked, the Ceo can 
expect to be in trouble. the boss may make the argu-
ment that he/she didn’t alter any financial statements 
because, or perhaps, they were focused on product 
development or client delivery. In those cases, the inat-
tention to the company’s financial health happened due 
to neglect, if not willful action. this negligence doesn’t 
absolve the Ceo of any liability; in fact it confirms it. 
the widely accepted view is that Ceos are responsible 
for the accuracy of the company’s financial statements.

What Happens to Leaders Who Follow Due Care?
this last example also speaks to the value of holding 
leadership accountable. the logic goes that if executives 
are liable for the wrongdoing of their companies, they 
will proactively ensure their firms take security seriously. 
that attitude and, hopefully, resulting actions actually 
may bring those companies closer to being effective in 
protecting their networks in the first place. 

this case also offers the executive leadership an out. 
If they follow cybersecurity best practices and stand-
ards for their industry in a demonstrable and auditable 
way, then leadership is not negligent and can perhaps 
avoid or at least reduce their liability. In such a scenario, 
the victim argument applies. 

in our current time, the murky arena of corporate/
executive responsibility persists because no definitive 
standard of due care exists. Fortunately, progress toward 
this end is underway: 
•  national institute for science and technology (nist) 

special publications subseries 800 (csrc.nist.gov/
publications/PubsSPs.html#SP%20800) speaks 
to civilian federal agencies and is a baseline for 
most others (ii).

•  the health information trust alliance (hitrustal-
liance.net) has produced the hitrUst Cyberse-
curity Framework for the healthcare industry.

•  the payment Card industry data security standard 
(pcisecuritystandards.org/pci_security/main-
taining_payment_security), managed by the 
payment Card industry security standards Council, 
established security best practices for the credit 
card processing industry. 

•  the iso 27000 series (iso.org/iso/iso27001) sets 
security standards for commercial businesses.

there are others as well. 
As we get closer to clarity and widespread accept-

ance on a set of cybersecurity practices that consti-
tute due care, a set of practices that can be clearly 
implemented and followed, companies and their lead-
ership may be exempt from liability in a cyber-attack. 
When companies cannot make such a claim, perhaps 
leadership should be culpable.  

What about Partial Blame for Companies?
the above-mentioned situation implies that, if reason-
able attempts to meet recognised security standards 
and best practices have been met (eg, as can be docu-
mented through an audit), then company leadership 
should be in the free and clear when they become 
victims of a cyber-attack. 

It seems everyone bases guidance on cybersecurity 
controls and operations on the nist sp 800 series. 
If a company follows the guidance issued for their 
industry and is certified for having followed that guid-
ance to a high degree by a recognised audit firm—and 
yet are still compromised—does this imply that some 
liability would accrue to either or both the standards 
body for creating a false sense of security, or to the 
auditor? Can the company and its clients, who may 
have suffered losses in the hack, such as the loss of 
their identity information, sue the auditor or nist?

And what happens when a company can clearly 
demonstrate its level of effort even when no standard 
or widespread agreement of proposed standards yet 
exists (which is closer to the case today)? or if the 
company simply hasn’t followed existing standards, 
because of the unique nature of its business opera-
tions or out of a disagreement with accepted stand-
ards? if companies in such situations are hacked, 
should their leadership still be held liable? 

Conclusion
More questions than answers currently remain in this 
new area of cybersecurity and digital harm. However, 
it is paramount that these queries be asked and that 
we address them publicly and legally. 

Notes
i.  the Federal deposit insurance Corporation 

protects bank accounts up to a certain bank 
balance. 

ii. nist has been designated by Congress as the 
agency to establish cybersecurity guidelines for 
the federal government. the nist special publi-
cations (sp) 800 series are these guidelines. they 
serve as the basis for many standards bodies and 
industry best practices in both the public and 
private sector. 
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the mention of data exploitation may sound scary, but at 
its best it can mean new, more effective, targeted medi-
cines when whole genome data sets will be available to 
predict the effects of medication. It can mean better 
diagnoses and more up-to-date information about the 
quality of care by different—public and private—actors. 

to enable data-driven economic growth and to 
respond to future needs of innovative research and devel-
opment, sitra has launched a project called isaacus – 
the Digital Health HUB. From a single access point, this 
service organisation will provide data that can influence 
wellbeing and open data gathered from various registers 
and sources. When gathering and processing this data, 
special attention will be paid to privacy protection and 
data security so that citizen trust is maintained. 

the project is being taken forward in close cooperation 
with the central stakeholders. the project implements the 
growth strategy for the health sector of the Ministry of 
social affairs and health, the Ministry of employment and 
the economy and the Ministry of education and Culture. 

big data and analytics are changing our mindset on 
how to benefit from the data. Information manage-
ment practices and architecture need to be updated. 
the goal is to establish rules and to create agile and 
safe frameworks that take the interests of the individual 
into account in the exploitation of data and smooth the 
processes needed for r&d and innovations.   

What Makes Our Approach unique?
there are similar initiatives going on around the globe, 
but national consensus and interagency cooperation is 
unique. the objective of the Ministry's draft act on safe 
Use of Health and Social Data is to ensure that it will be 
possible to use customer and personal data in Finland 
more effectively, for example when devising public policy 
and in the development of services. the change would 
ease and increase the use of information on health and 
social matters and open many new possibilities, not just 
for academic research, but also for commercial research 
and innovation. 

Ultimately, an individual would benefit from better 
transparency of the use of data and new evidence-based 
care methods developed by swifter use of information 
as all permits to use the data would be granted by one 
permit authority. data-secure operating environments 
and communication would be created for sending and 
handling the data. 

the government bills would bring the provisions on 
handling personal data into conformity with the EU Data 
protection regulation, which entered into force on 25 May 
2016. the reforms are due to come into force in stages, 
starting from 1 January 2018.

Citizen Trust on Authorities – Findings From 
the Survey 
according to sitra’s survey conducted by tns Gallup in 
June 2016, Finns are willing to anonymously submit their 
social welfare, health and genetic data for the purpose of 
service development and scientific research. the survey 
examined citizen attitudes towards the secondary use of 
wellbeing data collected about the Finnish population. 
Secondary use includes, among other things, research, 
statistical purposes, development and innovation activ-
ities and knowledge management.

the survey results show that citizens are interested 
in the use of their social welfare and health data and 
support their use for development and research purposes. 
However, people also want to be informed about the use 
of their personal social welfare and health data. the most 

Digital Health Hub at Your 
Service 
if You earn Citizen trust

Jaana Sinipuro 
Project Director
Sitra, the Finnish Innovation
Fund, Helsinki, Finland

jaana.sinipuro@sitra.fi
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the Most iMportant 
issUes that ConCern Finns 

are the abiLitY to see their oWn 
data and the possibiLitY to
 CorreCt or, iF neCessarY, 

eVen to Forbid its Use

the digital Health Hub is a joint project of sitra, the Finnish innovation Fund and the Ministry of social 

Affairs and Health. the project goal is to facilitate the use of national data reserves and design of the 

one-stop shop for health and social care data. 
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important issues that concern people are the ability to 
see their own data and the possibility to correct, or, if 
necessary, even to forbid its use. 

the survey confirmed that Finns have a high level 
of trust in the authorities. the police force is the most 
trusted authority and there is also a high level of trust 
in the public social welfare and healthcare system. the 
majority of the respondents also felt that it was impor-
tant for an authority to oversee the use of data as well 
as the appropriateness of its use.  over 90 percent of 
the respondents felt that the following points were either 
important or very important:

• being able to see their own data
• being able to correct any errors in their own data
• Knowledge of purposes for which their data would 

be used and who would be using it
• being able to forbid the use of their own data.
Finns want to control the use of their own data through 

express consent. nearly 90 percent of the respondents 
felt that it was important or very important that an indi-
vidual should be able to decide what the data collected 
about them was used for, especially if the data could 
reveal the person’s identity.

Data-Driven Economy Thrives With Trust
the citizen’s perspective and data protection issues 
must be taken strongly into consideration in the plan-
ning of operations and operational practices. the new 
actor must be able to work transparently. an informa-
tion security audit provides a holistic picture about the 
current state of data processing in an organisation and 
an assessment about the realisation of data protection, 
data security and privacy protection. It is essential that 
the new actor will, at the very least, conduct an infor-
mation security audit of its operations and ensure the 
data is handled in a secure manner. 

however, for a data-driven economy to succeed 
there are also several dimensions on trust that are crit-
ical at the enterprise level as stated in a recent survey 
conducted by KpMG in october 2016 on data and 
analytics (KpMG 2016). When an enterprise plans for its 
strategy on analytics KpMG report recommends that they 
build a systematic approach that spans the lifecycle of 
analytics and focuses on four key anchors of trust: quality, 
effectiveness, integrity and resilience. 

these are crucial dimensions even when planning 
for a national health hub. For winning the trust from 
the researchers and companies aiming to use the data, 
we need to ensure transparency and an audit trail to 
the data sources, and maintain good quality of data 
management tools and processes. building good quality 
is a phased approach; in an early phase “good enough” 
quality might be sufficient. However, what is essential 
for the success in nationwide data gathering is to ensure 

semantic interoperability and define national metadata. 
this is essential not just as a one-off effort but also for 
best information management practices for updating 
the metadata with fast-changing data sources. if we 
cannot show audit trails all the way to the raw data it is 
difficult to trust analytics made from that data. What is 
essential in our effort is to ensure that data is going to 
be used in an acceptable way so Health Hub needs to 
be aligned with regulations and ethical principles. this 
is an area of uncertainty and rapid change, with enor-
mous potential for reputational risk and perhaps even 
failure of the entire project. this also puts pressure on a 
good governance model throughout the data lifecycle. 
In short, for Sitra, and everyone else hoping to succeed 
in a data-driven economy, trust is a must. 

KeY points
•	 Digital Health Hub project from Sitra is a joint 

project of Sitra, the Finnish Innovation Fund and 
the Ministry of Social Affairs and Health. the 
project goal is to facilitate the use of national data 
reserves and design of the one-stop shop for 
health and social care data. the new authority will 
be up and running in 2018. 

•	 According to a survey, Finns are willing to anony-
mously submit their social welfare, health and 
genetic data for the purposes of service devel-
opment and scientific research.

•	 Data-driven economy is based on trust.

source: World health organization who.int/countries/fin/en

Statistics

total population (2015)  5,504,000

Gross national income per capita 
(PPP international $, 2013)  

 38

life expectancy at birth m/f 
(years, 2015) 

 78/84

Probability of dying between 15 and 
60 years m/f (per 1 000 population, 
2013) 

 114/51

total expenditure on health per capita 
(intl $, 2014) 

 3,701

total expenditure on health as % of 
GdP (2014) 

 9.7

KPMG (2016) Building trust in analytics: breaking the cycle of mistrust in D&A. 
[Accessed: 7 April 2017] Available from https://assets.kpmg.com/content/dam/
kpmg/xx/pdf/2016/10/building-trust-in-analytics.pdf
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Enterprise Viewers
Key Pointers

What are the key criteria for selecting an enterprise 
viewer?
1. Enables access to all images
An enterprise viewer should give access, from within the 
electronic medical record, to all the images an institu-
tion has for a patient, not only radiology images. Medical 
imaging typically starts with radiology, but images from 
other clinical departments also need to be viewable 
through an enterprise viewer. these include visible light 
images from endoscopy and pathology, for example, and 
photographic images, such as photos of a rash taken by 
a dermatologist. 
2. Adapts to image type
A good enterprise viewer should be able to adapt to 
the image type. For example, if you are viewing a set 
of computed tomography (Ct) scan images, the viewer 
should have the tools they need to flip through a stack 
of images. If you are viewing pathology slides the viewer 
should have the tools to enable them to flip through the 
images, which are of the same slide imaged at different 
focal points. the viewer needs to adapt to different tasks 
depending on what the image is, including taking meas-
urements, and manipulating the image.
3. Allows logical organisation and easy thorough 
labelling
Among the fundamental differences between radiology 
images and other images is that radiology images are 
often from an ordered event. You place an order for a 
Ct scan, a Ct scan happens in a scheduled workflow 
and a transactional ID number is assigned to that study. 
if images are not scheduled, such as an x-ray taken in 
the operating room after an operation, or images taken 
in the emergency department, often they do not have 
an accession number or transactional ID. With a good 
enterprise viewer, that shouldn’t matter, and it needs to 
be able to organise that information, certainly by date 
but even better by encounter. the system needs to allow 
labelling of those images to try to understand what they 
were part of and to reduce unnecessary repeat imaging. 
A good enterprise imaging system will allow and enable 
those who create the images to appropriately label them 
if they are not already labelled, without too much hassle. 
For example, if it is an ophthalmologic image of the retina, 
the record needs to show which eye it was, the date of 

the exam and the circumstances, for example if dye was 
put in the eye, if the pupil was being dilated and so on. 
 the conditions under which the image was taken are 
also relevant. In radiology we capture the images and 
the conditions in which the images are acquired, such 
as the reason for the exam, whether or not contrast 
was administered, how much radiation was used, what 
pulse sequences were used in the magnetic resonance 
imaging (Mri) scan and so on. radiologists are used to 
capturing that kind of data. it’s important for other disci-
plines that when they put images into these enterprise 
imaging archives they capture as much clinical and tech-
nical information about the image so it can be used to 
greatest effect. the simplest use case is that the patient 
has had a bunch of studies done, and they come into 
the primary care doctor’s office, and the doctor wants to 
review their chart. there is also a lot that can be gained 
for research, trying to mine the medical data that we have 
for images that meet certain criteria, for example to see 
if patients with a particular disease have commonalities 
in images of their retinas, to find out if we can discern 
a trend or discover a pattern. the ability to do research 
on those images is severely affected by how well those 
images are labelled. A good enterprise image archive and 
viewer should be able to bring that information to the fore 
to allow the clinician to act on it. 
4. Presents the relevant images
Sometimes less is more when you want to sift through 
the information effectively. in the old days, you took a 
picture, you looked at a picture. today Ct machines can 
take very thin slices of a body part, thinner than we would 
even like to look at. We can take those thin slices and use 
computer algorithms to reconstruct a 3D view of a body 
part, the skull, an organ etc. We store the source images 
from which something is rendered, but it’s the thing that 
is rendered that is useful to look at. the original thin 
slices are part of the patient imaging record, however. i’ve 
had the scenario where i’m going over a Ct scan with a 
doctor in the emergency department and they’re asking 
me a question about slice no. 573 out of 1200. that’s 
not useful. they need to be looking at the 100-slice view. 
A good enterprise viewer will not only help you get faster 
to the images you want, but it will also hide from you the 
images that you don’t want. it’s not concealing those, but 

top tips for selecting and implementing an enterprise viewer to allow clinicians to access and store 

medical images across the healthcare organisation.
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it will put them out of immediate view and sift them out, 
thus presenting the information that is relevant to the 
clinician, but retaining the information that we require 
for legal and for other technical purposes.  
5. Retains key images and radiology markers
It is important for any clinical viewer to be able to convey 
the key images and allow the choice of showing or hiding 
these. if the radiology department’s picture archiving 
and Communication system (paCs) system is with one 
vendor, and the hospital uses an enterprise viewer from 
another vendor, you have to make sure that the enter-
prise viewer preserves the marking of key images and 
annotations from the paCs. the radiologist may put 
arrows, markers, circles and measurements on images 
that they want the referring physician to see. An enter-
prise viewer also needs to be able to show or hide 
computer-aided detection (Cad) markers, for example 
circles around the areas of suspicion on a mammogram. 
6. Documents are not images!
Documents do not belong in an enterprise image viewer, 
because they are not images. they can be turned into 
images, and sometimes that happens in healthcare 
because it’s an easy option. For example, a document 
can be turned into a diCoM object and added to the 
images for a Ct scan. there are zoom in and pan tools for 
Ct scans, that don’t work the same when you’re dealing 
with a document. it’s better not to have the same viewer 
for documents, unless the viewer is set up to work with 
documents, for example if it’s a good pdF viewer. the 
typical enterprise clinical viewer is not really designed 
for documents. 

Is it easy and intuitive for other disciplines to label 
their images?
Radiologists have the information automatically: the 
technical information is provided by the imaging equip-
ment and for the most part the clinical information is 
provided by the doctor ordering the test. by contrast, 
when a surgeon is taking a picture either during or 
after surgery, they don’t typically record why. it may be 
because they are worried about leaving something inside 
the patient, or worried about something anatomically 
wrong. they know why, they just don’t write it down. i’ve 
seen situations where doctors use a regular consumer 
camera to acquire images and create a jpeg with infor-
mation about the photograph that doesn’t tell where or 
why it has been done, eg which eye was it or whether 
the patient was given an injection. in the radiology world 
this would automatically be known, and noted in the 
computer. So it is a culture shift for those other disci-
plines. it’s not just a case of shoot the picture and store 
it. the more context you can give it, the more useful it 
will be to others, who don’t know what you know when 
you took the image.   

What are the key success factors for implementing 
an enterprise information strategy?
First and foremost is communication—with other depart-
ments and with referring physicians, explaining what you 
are planning to do. Radiology departments tend to carry 
most of the weight on the decision-making, because they 
have the bulk of the images. but that shouldn’t lead them 
to act unilaterally, as that can cause resentment. You 
need to make sure you get buy in before you make any 
decision, so they are comfortable with the direction you 
are going in. perhaps the next most important department 
after radiology is cardiology. Cardiology tends to use a lot 
of the same machines as radiology for imaging tests such 
as echocardiograms, cardiac Ct and so on. their needs 
are very similar to radiology. a good example of some-
thing they want is the ability to display cardiology data in 
tandem with radiology data, such as eCGs alongside the 
echocardiogram. You need to make sure you have buy in 
from the chief information officer of your institution and 
from all the other departments.

What are the technical requirements for running an 
enterprise viewer?
today most of the companies that provide the better paCs 
systems also have a very strong and robust enterprise 
viewer. an enterprise viewer should run on Windows, Mac, 
IoS and Android operating systems. Viewers may run as a 
web solution or as a native app. Some vendors provide an 
htML solution, so that the viewer is really a web page that 
can work across the four platforms. others use a native 
application, but then they need to develop one for each 
platform. there are arguments to say that native apps tend 
to be better and more customised. however, an htML solu-
tion gives more versatility. 

Are most hospitals using enterprise viewers these 
days?
all hospitals have some kind of enterprise viewing solu-
tion. the solutions may be weak or old—some hospitals 
in the new York area are using a viewer that only runs on 
internet explorer. When hospitals started to adopt paCs 
in the late 1990s and  early 2000s, they mostly looked at 
medical imaging as something they had to deal with inter-
nally. it wasn’t seen as an imperative to get the images 
on the web. now it is an imperative and is beginning to 
become mandatory. You have to put the information in the 
hands of the referring doctor and also the patient. It is a 
major paradigm shift, to get images on mobile devices. the 
outside world marches on, and if you want to accommo-
date them, you cannot use 5-year old technology, it won’t 
work. it’s as bad as using no technology. You can’t drag 
your feet any more. that’s a big change to institutions, to 
recognise that they need the competitive advantage. it’s 
not an option, they have to change.  
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Multicentre clinical trials allow rapid collection 
of data involving great numbers of patients, 
and let researchers gain specialist advice from 

international experts. in multicentre clinical trials it is 
common practice to have clinical auditors at a central 
radiology centre who perform secondary reading of 
patient data produced by various radiological centres. 
Cds or dVds of radiological images and paper docu-
ments with tumour size measurements, according 
to the response evaluation Criteria in solid tumours 
(reCist) image transmittal Form (itF) (eisenhauer et 
al. 2009), are both sent by courier to the central radi-
ology centre for secondary reading. this process is 
time- and resource-intensive, as it requires individual 
documents to be physically sent. As the number of 
patients needing review grows, the burden and delay 
increases 

In order to improve the process, the research team 
at the radiology department in the University of Pisa 
hospital has developed an it platform built on a cloud-
based virtual server for a more rapid secondary review 
of images from multi-centre locations.

Cloud Computing 
in oncological trials periodic follow-ups by means of Ct 
or Mri are performed. these imaging modalities require 
substantial digital storage. Although the number of 
patients in the clinical trial is defined, it is not possible 
to determine in advance the total number of follow-
up procedures that each patient may undergo; conse-
quently the overall storage requirement cannot be 
predicted. in this context, the adoption of cloud tech-
nology has the benefit of being able to adapt dynami-
cally to the needs of the trial in terms of storage.

traditionally, a local server was employed for the 
management of centralised reading. this method has 
several preliminary requirements:
1. establish the extent of storage resources
2. acquire computing resources (CpU, raM) suitable 

for replying to requests within a reasonable time
3. provide backup and recovery mechanisms in the 

event of failure

4. Dedicated human resources for management 
of the system at low-level (hardware, operating 
system, networking, backup), intermediate level 
(applications and archives management, interac-
tions between autonomous systems, security) and 
high level (use of applications and production tools 
for interpretation and processing of information)

As opposed to the traditional approach, the 
proposed cloud technology allows, depending on 
requirements, for more adaptive storage resources, 
and it does not require the use of dedicated human 
resources for the management of the physical system, 
as the cloud service provider undertakes this task.

Cloud-based it platform for 
Clinical trials in oncology

Davide 
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Figure 1

computerisation of data collection in a multicentre clinical trial allows fast and easy conduct of the study. 

cloud computing is a viable solution for storing patient data in virtual archives accessible by different 

hospitals. the adoption of an it platform for centralised review of images and clinical reports in trials 

saves resources and time.
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IT Platform
the main issues that need to be considered in 
designing a platform for a fully electronic central review 
system are:
1. the choice of a communication protocol for 

uploading images on the platform. the most 
frequently used protocols are File transfer protocol 
(Ftp) and hypertext transfer protocol (http)

2. the choice of a picture archiving and Communi-
cation system (paCs) for images storage

3. Choice of a digital imaging and Communications 
in Medicine (diCoM) viewer

4. implementation of an electronic itF
5. Implementat ion of secur it y measures to 

ensu re  comp l iance w i t h  U.S .  Food and 
drug association (Fda) 21 Code of Federal 

Figure 2 Figure 3

Figure 4
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regulations (CFr) part 11 on electronic records.
 Figure 1 shows the it platform and its main compo-
nents. the platform has been installed on a virtual 
server within a private infrastructure-as-a-service 
(iaas) cloud provided by the it centre of the Univer-
sity of pisa. the cloud-based virtual server runs the 
Ubuntu 14.04 operating system and is equipped with 
8 CpU, 16 Gb of raM and a total of 500 Gb of storage.

Communication protocol for images upload 
images are uploaded to the it platform using File 
transfer protocol (Ftp) protocol, then sent to the 
picture archive and Communication system (paCs) 
through diCoM C-store transactions. prior to 
uploading, each radiology imaging centre must perform 
anonymisation, de-identification and assignment of a 
patient identifier according to how it is specified in the 
trial protocol. de-identification and anonymisation are 
common strategies that are used to remove patient 
identifiers in electronic health record data. the use of 
these strategies in multicentre research studies is of 
paramount importance, given the need to share elec-
tronic health record data across multiple environments 
and institutions while safeguarding patient privacy.

PACS and DICOM viewer
the dcm4chee open source paCs, backed by a MysQL 
database, is used for image archiving, and the web 
diCoM viewer, ‘oviyam’ is used for image viewing. 
all communications between the viewer and paCs 
are done through the Web access to dicom objects 
(Wado) service.

Electronic ITF
the itF is a web application that allows electronic 
management of all clinical information needed for 
centralised reading. the server side of the application 
is implemented in Java enterprise edition (ee), which 
leverages the GlassFish application server and can be 
used on any operating system with Java. the data-
base server used by the application for data storage is 
the MysQL database engine, which provides different 
privilege levels to users based on their roles in the clin-
ical trial. Local radiology imaging centres can upload 
and store measurements according to reCist criteria 
for each examination uploaded on the platform. the 

Case Study: 
Erbitux Metastatic Colorectal 
Cancer Strategy
the cloud-based it platform has been used 
for the management of the radiological 
images and their centralised reading in the 
clinical trial ERbitux MEtastatic colorectal 
cancer strategy (ERMEs), which was spon-
sored by Policlinico Agostino Gemelli (clin-
icaltrials.gov/ct2/show/NCT02484833). 
the university of Pisa Hospital plays a dual 
role, being both a local radiology imaging 
centre and the central radiology imaging 
centre.

the clinical trial ERMEs is a multicen-
tric, non-inferiority phase iii randomised 
study in patients with RAs and bRAF wt 
metastatic colorectal cancer. they are 
randomised to receive first line FOlFiRi + 
cetuximab until disease progression (or unac-
ceptable toxicity), or FOlFiRi + cetuximab 
for 8 cycles followed by cetuximab alone 
until disease progression (or unacceptable 
toxicity). Planned accrual time is 50 months, 
initially planned to be 24 months. in total 
600 patients will be randomised, 300 for 
each arm. the end of the trial will be the 
date of the last visit of the last participant 
in the protocol. Final analysis of the data and 
report writing will occur after formal declara-
tion of the end of the trial. As a participating 
centre, the university of Pisa has enrolled and 
randomised 3 patients; only one of them is 
still on treatment. the others have reached 
progression and thus are continuing with a 
second-line therapy. Among the 3 patients 
from Pisa, the patient who best represents 
the typical disease progression is patient 
number 17-0002 who was randomised on 
21/01/2016, underwent first dose of therapy 
on 22/01/2016 and exited the trial on 
23/12/2016. disease assessment according 
to REcist 1.1 shows two target lesions and 
a single non-target lesion in hepatic sub-
segments iv, v, vii, respectively. Figure 
4 shows that the patient achieved a 65% 
decrease in tumour burden after 7 months 
of therapy, which according to REcist 1.1 is 
considered a partial response. 

the pLatForM aLLoWs 
proMpt data aVaiLabiLitY, easY 

iMaGe CoMparison...



best praCtiCe

Volume 17 • issue 2 • 2017 137

©
Fo

r 
pe

rs
on

al
 a

nd
 p

ri
va

te
 u

se
 o

nl
y.

 R
ep

ro
du

ct
io

n 
m

us
t 

be
 p

er
m

it
te

d 
by

 t
he

 c
op

yr
ig

ht
 h

ol
de

r.
 E

m
ai

l t
o 

co
py

ri
g
ht

@
m

in
db

yt
e.

eu
.

central radiology imaging centre can view the reCist 
measurements provided by local centres and submit 
the results of the review. the clinical trial sponsor can 
view all data stored on itF, but cannot make any data-
base changes. A system administrator creates users 
and provides them with appropriate privileges. In order 
to ensure compliance with Fda rule 21 CFr part 11 on 
electronic records, the application provides an audit 
trail by recording every change to the database, not 
only the user who made the change, but also the time 
and date of modification.

Figure 2 shows the form that local radiology imaging 
centres fill out to submit an imaging study for central-
ised reading. it includes information about the patient’s 
identifier, study date, measurements of lesions (target, 
non-target lesions and new), dose Length product 
(DLP) and global assessment of disease according to 
reCist criteria; Complete response, partial response, 
Stable disease and Progressive disease.

Figure 3 shows the form used by the central radi-
ology imaging centre to report the results of the 
review. it is in two parts. the first part is not editable 
and contains information provided by the local radi-
ology imaging centre that has submitted the exam to 
centralised reading. the second part is used to archive 
the results of the review, including the global assess-
ment of the disease discrepancies with the assess-
ment provided by the local radiology imaging centre, 
and other comments.

Security
Security is ensured through the use of user names 
and passwords to uniquely authenticate users and 
provide different privilege levels to access the itF. a 
local radiology imaging centre can only create, view 
and edit their own data and not those of other centres. 
the central radiology imaging centre can display all 
data and insert results of the review. the sponsor 
can display all data, but cannot make changes to the 
database.

data exchange on the internet takes place over 
secure sockets Layer (ssL) encrypted channel. this 

happens for all Ftp and http connections. Firewall 
access to the diCoM viewer and paCs is only permitted 
to users of the central radiology imaging centre.

Conclusion
Adoption of cloud technology for management of 
centralised reading in a cancer clinical trial has shown 
crucial advantages. Since the management of infra-
structure is provided by the cloud service provider, it 
has allowed radiology department technical staff to 
exclusively devote their time to implementation of the 
it platform. We have used the platform in clinical prac-
tice and verified its simplicity of use, both from the 
point of view of the local radiology imaging centre as 
uploaders of data, as well as that of the central radi-
ology imaging centre as reviewers. overall we have 
found that the platform allows prompt data availa-
bility, easy image comparison, fewer human errors and 
time and cost reduction, thus ensuring a more rapid 
secondary review. 

KeY points

•	 Computerisation of data collection in a 
multi-centre clinical trial allows fast and 
easy conduct of the study

•	 Cloud computing is a viable solution for 
storing patient data in virtual archives that 
are accessible by different hospitals

•	 the adoption of an It platform for the 
centralised review of images and clinical 
reports in cancer clinical trials results in an 
overall reduction of resources and time

Eisenhauer EA, Therasse P, Bogaerts J et al. (2009). New 
response evaluation in solid tumours: Revised RECIST 
guideline (version 1.1). Eur J Cancer, 45(2): 228-47.

European Medicines Agency (2002) ICH Harmonised 
tripartite guideline E6: note for guidance on good 

clinical practice (PMP/ICH/135/95). London: European 
Medicines Agency. 

United States. Food and Drug Administration (2010) 
Code of Federal Regulations Title 21. Food and Drugs. 
Chapter I. Food and Drug Administration. Subchapter 

A. General. Part 11. Electronic records; Electronic sig-
natures. 21 CFR 11. [Accessed: 7 April 2017] Available 
from accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/
CFRSearch.cfm?CFRPart=11
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According to the World health organization 
(Who), approximately 3-4 billion people are at 
risk for widespread loss and death that could 

be treated or avoided if radiology was available. Addi-
tionally, 6.3 million children under five died in 2013, 
succumbing to preventable or curable pneumonia, 
malaria, injuries, non-communicable diseases and 
congenital abnormalities (World health organiza-
tion 2015). Most medical decisions and public health 
programmes in high-income countries (as defined by 
the World bank) are now influenced by medical imaging 
and radiology tests. the lag and absolute lack of 
imaging in lower income countries leaves most of the 
world behind. Radiology is a focal point for addressing 
health disparities. 

rad-aid international began in 2008 to answer the 
need for more radiology and imaging technology in 
resource-limited regions and communities of the world. 

rad-aid is a nongovernmental organisation with 
a mission to promote radiology in global health with 
emphasis on sustainability through education.

rad-aid’s mission is to increase and improve radi-
ology resources in low-income countries and areas of 
access disparity around the world. Radiology is a part 
of nearly every segment of healthcare, including paedi-
atrics, obstetrics, medicine and surgery; this highlights 
the absence of radiology as critical when considering 
global health disparities.

From its beginnings as a small group of interested 
individuals at Johns hopkins University in Mary-
land, rad-aid has grown to include more than 5700 
volunteers from 100 countries, 45,000 web visitors 
per year, 53 university-based chapter organisations, 
onsite programmes in over 20 countries and an annual 
conference on global health radiology. the compo-
sition of rad-aid’s volunteer pool is 50% physician 
(including trainees), 35% technologists (radiographers 
and sonographers), and the remaining 15% include 
nurses, physicists, business professionals and public 
health specialists.

rad-aid is a nongovernmental, nonprofit organ-
isation in official relations with the World Health 
organization (Who). the aims of cooperation with 

nongovernmental organisations (nGos) “in official rela-
tions” (ie officially affiliated) with Who are to advocate 
integrative global health policy, technical standards and 
consistency in health services coverage and delivery; to 
ensure work towards coordinated technical and resource 
inputs to countries; to mobilise specific constituencies 
to ensure global resources for health services delivery; 
to maintain and develop strategic relationships with 
technical and research partners; and to foster relation-
ships with relevant advocacy and civil society groups 
(Who 2016). radiology can and should play important 
roles in solutions and plans to address the Sustainable 
development Goals (sdGs) set by the United nations. 
beyond the obvious contributions to sdG #3 “ensure 
healthy lives and promote well-being for all at all ages,” 
there are opportunities, nearly too numerous to count, 
across the remaining sixteen Goals. nowhere is there 
greater opportunity for the traditionally resource-rich 
discipline of radiology than in sdG #17 “strengthen 
the means of implementation and revitalise the global 
partnership for sustainable development.” as the Un 
writes: “Achieving the ambitious targets of the 2030 
Agenda requires a revitalised and enhanced global part-
nership that brings together governments, civil society, 
the private sector, the United nations system and other 
actors and mobilises all available resources. Enhancing 
support to developing countries, in particular the least 
developed countries and the small island developing 
States, is fundamental to equitable progress for all” 
(Sustainable Development Knowledge Platform).

according to dr. Mollura, Founder and Ceo of rad-aid 
International: “Radiology is an important contributor to 
the achievement of the Un sdGs, including: 

(i) good health and wellbeing
(ii) quality education
(iii) decent work and economic growth
(iv) industry innovation and infrastructure and 
(v) partnerships for the goals
because radiology is an essential technology and 

service for healthcare, reinforces medical workforce 
education, contributes strongly to economic growth and  
investment, underpins vital health care infrastructure 
and information services, and stirs cross-disciplinary 

rad-aid international and 
Global Health Radiology
RAd-Aid is a non-governmental organisation with a mission to promote radiology in global health with 

emphasis on sustainability through education.
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The way we now use ultrasound has changed patient 
care forever. Ahead lies a continuing demand and desire 
for increased standards of healthcare, for everybody. And 
so too does the demand for ultrasound: more available, 
more connected, more portable. 

We share your desire to overcome the obstacles 
standing in the way of patient care, constantly evolving 
ultrasound technology to help you get the right answers 
at the right time. 

Continuous collaboration with you the user lies behind all 
our thinking and innovation. The day to day imperative 
for reliability, accuracy, connectivity - all drive the 
development of every one of our machines you use.

With you we break down the barriers. 
You make us what we are.
See why we continue to put the best ultrasound 
machines in your hands. Contact your local customer 
representative or email eraf-sales@sonosite.com for 
further information.

BREAKING THE BARRIERS
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partnerships, respectively” (Sustainable Development 
Goals 2016).

important recognition of rad-aid’s work includes 
the 2013 Community service award from the amer-
ican Medical association and the 2015 Global human-
itarian award from the american College of radiology. 

What is Radiology-Readiness?
a cornerstone of rad-aid’s strategy is the radiology-
readiness tool, which rad-aid developed and trade-
marked in 2009, endorsed by the Who in 2011. radi-
ology-readiness is a systematic data collection tool for 
assessing how advanced healthcare imaging technology 
can be planned and implemented to best match the 
medical needs and infrastructure/personnel resources 
of a community. this approach of advanced assess-
ment leads to effective planning and implementation 
so that rad-aid programmes have long-term sustain-
ability and measurable outcomes. 

radiology-readiness collects information on all 
facets of radiology as well as the healthcare envi-
ronment in which radiology will be utilised, to assure 
aligned needs and opportunities for improvement.  
does it make sense to donate a Ct scanner when 
the community does not have the appropriate elec-
trical power grid? does it make sense to screen for 
paediatric pneumonias with x-ray radiography when 
there are no antibiotics available to treat? Is it effec-
tive to implement mammography for breast cancer 

RAd-Aid in Africa

RAd-Aid in Haiti

RAd-Aid in Asia

RAd-Aid in latin America

rad-aid is a nonGoVernMentaL 
orGanisation With a Mission 

to proMote radioLoGY in GLobaL 
heaLth With eMphasis on sUstain-

abiLitY throUGh edUCation
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screening when there are neither surgeons to biopsy 
nor oncologists to treat a diagnosed cancer? Radi-
ology-readiness analyses these and numerous other 
factors involved in or related to imaging to assure 
resources are not wasted and the radiology strate-
gies best fit within resource constraints and clinical 
context of a hospital or community.  

if a community needs versatile low-cost tech-
nology with many prenatal patients, an ultrasound 
solution may be recommended. if a community lacks 
women’s health engagement with large marginal-
ised slum populations, a mobile health truck may be 
recommended. if extensive hardware is present, but 
the training is insufficient, an educational strategy 
is implemented. If ancillary resources are needed to 
make the available radiology more effective, rad-aid 
works to assure those resources are available to include 
treatment referral networks, medications and lab tests.

rad-aid programmes then implement solutions 
that are multidisciplinary, including economic develop-
ment (business planning for facilities using radiology 
equipment and personnel), clinical innovation, tech-
nology development, educational training of health 
workers and public health strategies (deploying radi-
ology to address worldwide health issues).  

perspective of RAD-AID Members
What drives the volunteers themselves? dr. Munir 
Ghesani, assistant professor of radiology at the nYU 
school of Medicine explains: “even though i had more 
than 10 years of global health experience before joining 
rad-aid, i have benefited considerably by adopting its 
strategies, with proven track record, and by making 
several productive connections in this expansive 

RAd-Aid Radiation therapy

RAd-Aid india
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  RefeRences

network.” dr. Ghesani has been passionate about global 
health work in tanzania for many years and now serves 
as the director of the rad-aid tanzania programme. 
through partnership with local hospitals and providers, 
this project is helping to train staff and implement new 
services in arusha, tanzania, with the vision of empow-
ering local providers and building up lacking infrastruc-
ture. Dr. Ghesani encourages those interested in global 
health to get involved: “Whether you are just embarking 
on a global radiology journey or you are an established 
veteran of the field, rad-aid has so much to offer you!"

according to rad-aid Founder and Ceo, dr. daniel 
Mollura: “rad-aid provides basic structure and resources 
for volunteers to express their vision and desire to help 
others, and the projects have flourished.” in creating the 
organisation in 2008, dr. Mollura wanted to leverage his 
background as a Goldman sachs Financial analyst and 
prior success in founding start-up companies to improve 
the global health radiology landscape. this has led to a 
necessary focus on sustainability and problem-solving 
within the severely resource-limited settings often seen 
in the developing world. as he describes it: “rad-aid’s 
work is not just about helping other countries and the 
poor, but rad-aid also aims to cultivate a new genera-
tion of health leaders who can think outside the box in 
charitable and innovative ways.”

these opinions seem to resonate with many in the 
greater radiology community. “Volunteering with rad-aid 
is a two-way street,” affirms bart pierce, director of the 
rad-aid ethiopia project. as a magnetic resonance 
(Mr) technologist and Mr safety officer, Mr. pierce has 
a passion for Mr education that has led him profession-
ally to an adjunct faculty position teaching Mri physics, 
as well as presenting seminars at the local, state and 
national level. in extending that same passion abroad, he 
has directed several projects, including the implementa-
tion and training for the first Mri machine at black Lion 
Hospital in Addis Ababa, Ethiopia. “It has allowed me 
to give back, by sharing my skills, to improve the level 
of patient care around the world. In addition, becoming 
involved with those of differing cultures and beliefs has 
changed how i view the world.” in this way, the rad-aid 
partnership in ethiopia has embraced a two-way 
exchange of ideas and professional development for 

radiology residents, physicians, technologists, nurses 
and more. 

according to dr. berndt schmit, rad-aid Manager 
of equipment implementation: "radiology is a gateway 
specialty for many health information technologies in 
the developing world. Hospitals often first adopt digital 
imaging such as computed radiography because they 
can realise the immediate benefits of improved clinical 
capability as well as the cost savings on consumables. 
Later, hospitals adopt other digital platforms such as 
electronic medical records (eMr) and health information 
systems (his). part of rad-aid's international efforts to 
advance radiology is donating and implementing Picture 
archiving and Communications systems (paCs) with the 
related it training and infrastructure. the crucial clinical 
benefit of paCs is the ready availability of prior imaging 
studies for comparison, which enables the monitoring of 
disease and the earlier detection of disease. by deploying 
paCs, rad-aid is helping to usher in the digital global 
health era for low and middle income countries."

Finally, the truly global need for the kind of work being 
done by rad-aid projects has led many volunteers to 
create something new when necessary. As a diagnostic 
radiology resident at temple University hospital with 
a strong background in public health, dr. Farouk dako 
had already begun to serve the indigenous population 
of nigeria. in volunteering as programme manager for 
rad-aid nigeria, he has been able to channel his expe-
rience of founding and working with in-country nGos 
to get the new nigeria project running. dr. dako has led 
two trips to nigeria to assess the country’s radiology 
resources and infrastructure and begin building local 
partnerships. For him: “rad-aid is an organisation that 
is creating a connection among radiologists around the 
world. It is allowing us to reignite that shared passion for 
humanitarian work that drove all us to pursue a career 
in medicine.” 

Get Involved
rad-aid leads programmes with emphasis on all areas 
of subspecialty diagnostic and interventional radiology, 
including strong informatics and paCs integration around 
the world. If you are interested in learning more or volun-
teering, then please visit rad-aid.org 
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Although mobile devices (personal digital assis-
tants like the palmpilot® and Windows pocketpC®) 
were introduced in the late 1990s and early 

2000s, it was the introduction of the iPhone ten years 
ago that started the success story of mobile devices. 
today, mobile devices are ubiquitous, and in the pocket 
of almost every student, resident or radiologist. Most 
smart functionality of mobile devices is provided by 
mobile applications that can be purchased on the 
device from so called App stores.

Advantages of Mobile Devices
Mobile devices have a number of advantages. they 
provide portability, flexibility, access to multimedia, and 
the ability to look up information quickly (Wallace et al. 
2012). Mobile devices have enough memory to store 
huge amounts of data, enabling the user to store the 
equivalent of an entire library of radiology books and 
journal articles. in addition to the weight advantage 
when compared to printed media, mobile devices now 
have excellent screens and powerful processors, allow-
ing dynamic and enhanced display of radiologic images 
or other documents. While paper is able to display 
only static images, mobile devices allow entire stacks 
of radiology examinations to be rendered, including 
3D rendering of data enhanced with overlays of com-
ments and highlights that can be turned on and off for 
learning purposes. Compared to conventional desktop 
computers or laptops, the advantage of mobile devices 
is their portability. this is of special interest in the 
learning context, since it is much more convenient to 
read an ebook or use a teaching app on your mobile 
phone than a laptop when travelling on a train or plane.

Categories and Examples of Apps
Depending on the way content is generated and used 
on mobile devices, different categories of mobile apps 
may be distinguished. Some editors propose using a 
combination of different categories.

Classic Media Content Transferred to Mobile 
Devices
Most print media are available in digital format, usually 
adobe pdF®. different reader applications allow these 
texts to be read on mobile devices. the digital format 
allows searching and the ability to use hyperlinks within 
the same or between different texts. some applications 
also allow the reader to make personal annotations in 
digital documents. However, many readers still feel 
more comfortable reading books, because they believe 
it is faster to browse through these than through an 
ebook. Lectures can be easily recorded on electronic 
media and distributed through the internet. Channels of 
distribution include Youtube and podcasts among other 
platforms. a great collection of radiology-only lectures 
has been collected by the European Society of Radi-
ology (esr) and can be found on european Congress 
of radiology (eCr) online (ecronline.myesr.org). ESR 
also offers a large collection of teaching cases with 
eUrorad (eurorad.org) and radiological posters with 
epos (myesr.org/congress/epos). All of these are 
readily available on mobile devices that have access to 
the internet (myesr.org/education/online-services).

Literature Managers
there are several powerful tools that can be accessed 
on mobile devices, which enable the user to organise 

Radiology Education Goes 
Mobile
What’s Changed?

Mobile devices are used by most students, residents and radiologists in everyday life. they allow fast and 

convenient access to all internet resources and to data stored on the devices. Entire bookshelves of infor-

mation can be transported easily and are at the device user’s fingertips. the interactivity of mobile devices 

allows new techniques of knowledge presentation to be introduced. during the past years, an increasing 

number of learning and reference apps that draw on this capability have been introduced. different classes 

of e-learning apps can be identified. their quality in terms of content, usability, and clarity is very dispa-

rate, as is assurance of their continued availability. there is a need for radiology e-learning apps to undergo 

quality control and review. in addition to mobile devices, social media will also play an increasing role in 

radiology e-learning.
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collections of articles and book chapters. these apps 
allow the user to access and download articles from 
electronic scientific journals, and index articles or other 
documents from other channels. they also integrate 
powerful tools, which enable the user to organise a 
personal library. Keywords can be attributed to arti-
cles, citations can be extracted, and notes to articles 
can be documented. examples of literature managers 
are readCube (readcube.com), Mendeley (mendeley.
com) and Docphin (docphin.com).

Wikis
“A wiki is a website that provides collaborative modi-
fication of its content and structure directly from the 
web browser” (en.wikipedia.org/wiki/Wiki). Wikis are 
powerful and flexible knowledge management systems. 
the best-known public radiology wiki is radiopaedia 
(radiopaedia.org), which provides more than 10,000 
articles and 25,000 cases at the time of writing. in 
contrast to Wikipedia, where quality is supposed to 
be controlled by  “crowd intelligence”, the accuracy of 
articles in Radiopaedia is assured by a board of editors. 
While access to the web version is free (financed by 
advertising), the content for the mobile app has to 
be paid for.

Dedicated Radiology Learning Apps
Specialised radiology learning apps constitute a new 

category of media. in the best cases, they have excel-
lent content written by an expert author, are over-
seen by an editor, and make good use of the mul-
timedia capabilities of mobile devices, thus offering 
an enhanced learning experience. dynamic display of 
images, multidimensional display, interactivity and 
audio are examples of new possibilities that facilitate 
understanding and retention of sometimes complex 
content. excellent examples are the series of apps pub-
lished by doradiology® (doradiology.com). technically 
less innovative, but with proven content, mri educa-
tion has released a series of apps combining lectures 
to watch combined with notes on the basic physical 
principles of Mri (mrieducation.com). Radiology Assis-
tant (radiologyassistant.nl) is a source of radiological 
knowledge both as a website and an app, with continuously 
extended peer-reviewed content for several subspecialties. 
Another app with a broad range of radiological content (in 
German), including books, journals, and other educational 
and reference material in one app, is the eRef App (eref.
thieme.de) from thieme editors.

Anatomy Apps
this is a special class of apps, which together with 
their desktop counterpart, have rapidly replaced classic 
anatomy books. the major advantage for the radiolo-
gist is the ability to interactively scroll through the 
body in different planes, and the possibility to display 

Directory
Medicine & Radiology
doRadiology doradiology.com

Electronic Presentation Online system (EPOs) myesr.org/congress/epos

European congress of Radiology online ecronline.myesr.org

EuRORAd Radiological case database eurorad.org

figure1 figure1.com

iMAiOs imaios.com

icat solutions icatsoftware.co.uk/radiology.html

iMedicalApps imedicalapps.com

learningRadiology learningradiology.com

Medshr en.medshr.net

mri education mrieducation.com

icat solutions icatsoftware.co.uk/radiology.html

Radiology Assistant radiologyassistant.nl

Radiopaedia radiopaedia.org

Literature Managers
docphin docphin.com

Mendeley mendeley.com

Readcube readcube.com
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schematic and Mr or Ct anatomy side by side. For 
the student or resident, the biggest advantage is the 
possibility to turn anatomy marks on and off. Whilst a 
wide variety of anatomy apps exist, it is certainly worth 
having a look at the innovative e-anatomy app from 
Imaios (imaios.com).

Simulation Apps
Simulation apps engage the user either to actively 
set up parameters in the app interface, to control a 
virtual device or to respond to a virtual diagnostic situ-
ation (patient simulation). Good examples are apps 
that simulate the control of different Mri sequences 
and present the corresponding images as a result of 
the interaction, such as Mri sim from iCat solutions 
(icatsoftware.co.uk/radiology.html).

Limitations of Apps and Mobile Devices
Quality and Persistence Issues with Apps
While apps on mobile devices offer many new possibili-
ties, the radiology app market is far from mature. When 
searching the app stores, the sheer number of radiol-
ogy apps (rodrigues et al. 2013) makes choosing one 
difficult (aungst et al. 2014). Many radiology apps have 
been written by one person. In these cases, an update of 
the app or of its content is often not guaranteed. Some 
older apps no longer even run on newer mobile operating 
systems, and this is not always evident when download-
ing the app. For most apps, it is also unknown whether 
content undergoes peer review and editorial control. For 
these reasons, a self-certification system for medical 
apps has been proposed by Lewis (2013). there are a 
few websites trying to help with reviews of medical apps, 
such as iMedicalApps.com. only a few reviews of radiol-
ogy apps are available in the literature. Shelmerdine and 
Lynch reviewed smartphone applications in paediatric 
radiology (shelmerdine and Lynch 2015) and the Journal 
of Digital imaging started in 2015 to conduct reviews of 
radiological apps (shih 2015). Usability of radiology apps 
needs to be improved in many cases (Kim et al. 2016).

Mobile Devices are Not Integrated into Radiolo-
gists’ Workflow
Radiologists in their daily routine are less mobile than 
other medical doctors. Since they are sitting most of 
the time in front of a diagnostic workstation, the use of 
a mobile device could be less attractive than for other 
specialists, especially when considering clinical decision 
systems, which we expect in the future to be seamlessly 
integrated into radiologists’ workflow.

Where Are My Personal Notes?
a major inconvenience of apps, as with web content, is 
their very limited capability to hold personal notes made 
by the user. this is a real drawback when compared with 
classic books or journals. For many people, enriching text 
or other content with personal comments or highlights 
is an important support for memorisation, and helps 
them to quickly recall facts when coming back to the 
same text. While one can still keep a personally anno-
tated older copy of a book, this is impossible with apps 
or websites. the notes are simply lost when you get an 
upgrade of the app or when the website is rewritten.

Future Trends
Microlearning, Integration of Clinical Decision 
Systems and E-Learning
the rapid increase and turnover of medical and radio-
logical knowledge makes it difficult to learn all radiology 
knowledge through books and other printed media as in 
the past. it is almost impossible to keep up to date with 

Figure 1. there is a large choice of radiology e-learning and             
reference Apps
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new classifications or clinical pathways. the role of clini-
cal decision systems will increase in the future, not only 
for ordering radiology examinations, but also for coming 
to conclusions or making recommendations based on 
radiology examinations. if well conceived, these clinical 
decision systems could lead to something Charles Kahn 
called “just-in-time learning” (Kahn 2006), ie micro-
learning during the radiology reading process. new or 
updated information would be presented on demand 
by the system during the reading of radiology exami-
nations. it is reasonable to expect mobile devices in 
the future to be linked to desktop applications, thus 
bridging the gap between mobile e-learning and clini-
cal decision systems.

Social Media and E-Learning
“Social media use web-based technologies, desktop 
computers and mobile technologies (eg, smartphones 
and tablet computers) to create highly interactive plat-
forms through which individuals, communities and 
organisations can share, co-create, discuss, and modify 
user-generated content or pre-made content posted 
online” (en.wikipedia.org/wiki/Social_media). Social 
media are ubiquitous in the daily life of the general 
population and radiologists (Ranschaert et al. 2016). 
While general social media, such as twitter, Facebook 
or instagram, can be used to enhance e-learning (ie, 
to tweet about new content from sites such as Learn-
ingRadiology (learningradiology.com)), social media 
specialised in medical e-learning are appearing on the 

market. new relevant content is actively being pushed 
to the user. Information is presented in small pieces—
something that appears to be an important feature for 
digital natives, who can have shorter attention spans 
than previous generations. Small pieces of informa-
tion are also very convenient for presentation on mobile 
devices and on the go. the pioneer in this field is figure1 
(figure1.com). another example is Medshr (en.medshr.
net), which is intended for discussion of medical cases 
in a professional social network. social media are 
expected to play an increasing role in e-learning. For 
example, FoaMrad is a community of radiologists that 
shares and discusses free open access radiology edu-
cation material (twitter.com/foamrad).

Conclusion
While print media today still have some advantages, it 
is foreseeable that for future generations of students, 
residents and radiologists—the digital natives—print 
media will be replaced with digital content (duszak 
2011), and digital content will, for a large part, reside 
on personal mobile devices. some of today’s incon-
veniences of digital content (including lack of editorial 
control, quality issues and usability) will be resolved by 
organisational changes, such as the expansion of small 
companies, or large commercial editors stepping into 
the mobile market. interactivity and social media will play 
an increasing role in learning radiology, since these are 
tools that upcoming generations have grown up with 
and use in their everyday life.  

Print book Print journal wiki web App soMe

Review process ++ ++ +

continous update +++ +++ ++ ++++

Persistence of content ++++ +++ ++ ++

interactivity + ++ ++++

Personal notes ++++ ++

searchability +++ ++ ++ +++

Figure 2. characteristics of different learning Media
soMe social Media
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In 1984, with colleagues i first began to investi-
gate magnetic resonance imaging (Mri) of the 
breast without contrast to discriminate between 

benign and malignant lesions using different pulse 
sequences, calculated t1 values, t2 values and proton 
density values (heywang et al. 1987). We found 
that in some lesions (which consisted of different 
tissue components) a characteristic internal struc-
ture was visible on Mr imaging, reflecting their histo-
pathologic structure. For most lesions with irregular 
contours a discrimination based on signal intensi-
ties or calculated t1- and t2-values did not seem 
possible, however.

based on this experience i suggested studying the 
potential of Mri using contrast agents. the radiolo-
gists i spoke to, including the head of our department, 
were sceptical, and thought that Mr contrast was 
too expensive and too invasive for breast examina-
tions. After many discussions the first supporters who 
recognised the potential of this idea were researchers 
and managers in the industry. these people, including 
dr. h.p. niendorf, prof. dr. U. speck, dr. W. Clauss and 
dr. hans-Joachim Weinmann from the German phar-
maceutical company Schering AG, carried out safety 
studies on gadolinium-dtpa (eg niendorf et al. 1991). 
only based on their support did our very first studies 
become possible. 

Contrast-Enhanced MRI: The pioneer patients
the very first study on contrast-enhanced Mri (Ce 
Mri) only included 10 patients, who were examined in 
1985. one of these patients was a 25-year-old mother 
with a 3cm breast cancer on the right side. the left 
breast appeared normal with palpation, ultrasound 
and mammography. the Mri showed an ipsilateral 
3 cm fast-growing cancer, and by chance a second 
contralateral small scirrhous cancer was detected. 
Even though this young mother was very brave and 
confident in the potential of medicine, the patient did 
not survive. but because of her findings continuation 
of our research became possible and further exam-
inations and studies followed. today probably many 
other women are alive because of her.

First Steps…
During the first studies already we noted the value of 
Ce Mri for distinguishing dense fibrous tissue and scar 
tissue from carcinoma. the first publications on Ce Mri 
also included a first case of an enhancing ductal carci-
noma in situ (dCis) (heywang et al. 1986). the fact 
that dCis enhanced with the contrast agent indicating 
an increased perfusion was astonishing, since dCis is 
just a precursor of breast cancer, which in up to fifty 
percent of cases develops to become breast cancer, 
and it was not expected to be well perfused. Formerly 
it was expected that only invasive breast cancers could 
be associated with increased vascularity and perfusion..

in 1987/88 new pulse sequences became avail-
able, which allowed measurement of the uptake of 
the contrast agent Gd-dtpa at several time points 
after injection. this allowed evaluation of the speed 
of uptake, to observe the wash-in and wash-out of 
contrast agent with time and thus measurement of 
so-called dynamic enhancement curves for different 
tissues (heywang et al. 1988). We found that in some 
cases a better differentiation seemed possible early 
after contrast medium than on the later scans. At that 
time Dr. W.A. Kaiser also began investigations into this 
method (Kaiser and Zeitler 1989). 

both groups of researchers showed that a variety 
of enhancement curves could be observed in different 
tissues. Some benign and malignant lesions could 
often (but not always!) be better distinguished by 
including this added information.

overall contrast enhancement (uptake) gives func-
tional information about the pathophysiology of the 
underlying tissue. increased and early uptake, as 
observed in about 90% of invasive breast cancers and 
in up to 50% of dCis is caused by increased vascularity, 
vascular permeability and increased interstitial space. 
Studies have shown that growth of invasive tumours 
beyond a size of 2-3 mm requires such increased and 
changed vascularity. Growth of such tumour vessels is 
caused by so-called growth factors, which are produced 
by the tumours. approximately half  of the malignant 
tumours also demonstrate an early washout. If present, 
this may be an important indicator of malignancy. Until 
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today the above-mentioned observations constitute the 
basic information, which can be gained from contrast-
enhanced breast Mri.

Research Continued
the late 1980s and onwards saw more publications, 
looking both at the benefits and the pitfalls (heywang 
et al. 1988; heywang-Köbrunner 1990; heywang-
Köbrunner and beck 1996; Kaiser 1993; 2008).

When comparing the information that can be 
obtained by mammography and ultrasound we found 
that Mr imaging provides different complementary 
information and thus proved “beneficial as a supple-
ment in selected, diagnostically difficult cases”. these 
results were published in a study of 150 patients with 
167 biopsy-proved lesions examined by Mri with and 
without contrast and by the other imaging modalities 
(heywang et al. 1989). 

in 1996 we highlighted that certain pulse sequences 
(so-called opposed-phase sequences) cannot be used 
for contrast-enhanced Mri of the breast. the reason is 
that the signals of surrounding fat and enhancing glan-
dular tissue  may cancel each other with this technique. 
this observation, which predominantly concerns small 
lesions such as dCis or small invasive cancers, was quite 

important, since otherwise these early malignancies 
might go undetected (heywang-Köbrunner et al. 1996). 

one major topic of our studies concerned investiga-
tion of the value of contrast-enhanced Mri for various 
diagnostic questions and indications:

in a 1990 study we looked at 60 patients with post-
operative scarring, with (30) and without (30) silicone 
implants, including 28 patients with obvious normal 
or abnormal findings and 32 diagnostically difficult 
patients, who were referred to Mr because of uncer-
tain mammographic and/or clinical findings (heywang 
et al. 1990). in the diagnostically difficult cases, 
Ce-Mri proved helpful in 23/32 cases. While scarring 
early after surgery often enhanced and thus showed 
confusing results, scarring older than 6 months usually 
did not enhance. As most invasive carcinomas larger 
than the slice thickness enhance significantly, Ce Mr 
allowed excellent discrimination between scarring older 
than 6 months and malignancy.

We further investigated the technique for women 
with breast silicone implants, and found that 4/13 
recurrences were detected by Mri only. in addition, 
Mri correctly diagnosed scar tissue in all cases with 
indeterminate findings. We therefore recommended 
contrast-enhanced Mri in patients with diagnostic 
problems or high risk of recurrence after silicone 
implants (heinig et al. 1997). this has today become 
an indication for Mri, which is accepted by insurance 
organisations in most industrialised countries.

in a 1993 study of patients after tumourectomy and 
radiation therapy we investigated the enhancement of 
tissue during variable time intervals after therapy with 
Ce Mri (heywang-Köbrunner et al 1993). Up to nine 
months after therapy, differentiation between post-
therapeutic changes and recurrence was often difficult, 
because both the tumour and scar tissue enhanced 
with contrast agent. We therefore recommended that 
Ce Mri not be used before nine months after radiation 
therapy; however, after 18 months it regularly proved 
to be a valuable additional tool. this was confirmed by 
another follow-up study of our group in 1998 (Viehweg 
et al.). In this larger study of 207 patients who had 
undergone lumpectomy we concluded that in the first 
year after therapy, Ce Mri is only indicated in selected 
cases. Later than 12 months after radiation therapy 
Ce Mri contributed significant additional information. 
it allowed much better distinction of post-therapeutic 
fibrosis from recurrent cancer, and detected recurrent 
disease with more sensitivity and at an earlier stage. 
this, too, has now become a widely accepted indica-
tion for breast Mri.

In 2002 we published a study that showed that 
short-term anti-oestrogen medication could suppress 
part of the unspecific enhancement seen on breast 

Figure 1. Ce breast Mri: added information

Later than 12 Months 
aFter radiation therapY

Ce Mri ContribUted siGniFiCant 
additionaL inForMation
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(Heinig et al. 2002). We had hoped that this information 
might be used diagnostically in the future. However, 
until today anti-oestrogen medication is only applied 
therapeutically.

Parallel to the above studies reported by our group 
other research groups started to investigate Ce Mri of 
the breast and contributed various publications. Most 
early publications stem from 1993 and 2003. in 1996-
1999 the first international multicentre study took 
place in 11 sites in the netherlands, belgium, Germany, 
the USA, Sweden and France. It was published in 2001 
(heywang-Köbrunner 2001). this showed that it is 
possible to use a widely available standardised Mr 
technique and define statistically founded interpre-
tation rules. the sensitivity achieved with a low spec-
ificity ranged around 97% or around 91%  with high 
specificity level.

the above multicentre study was soon followed by 
a second multicentre study conducted between 1998 
and 2001 in Germany and the Usa, published in JaMa 
in 2004. it analysed Mri use as a potential replace-
ment for biopsy (bluemke et al. 2004). the researchers 
concluded that breast Mri has high sensitivity but only 
moderate specificity independent of breast density, 
tumour type, and menopausal status. However, they 
did not recommend using Mri alone instead of tissue 
sampling, a result which is widely accepted, even today. 

even though Mri is the most sensitive method for 
detecting invasive breast cancer, no imaging method 
is perfect. thus in cases with suspicious findings,  
percutaneous breast biopsy, which meanwhile has 
been developed as a minimal invasive, very reliable 
and widely accepted method, is the gold standard 
for further assessment of imaging-detected lesions.

Breast MRI Takes Off
Following the two multicentre studies described above, 
the “take-off” of breast Mri can be dated to the new 
millenium. before 2000 there are fewer than 500 hits 
for Mri of the breast in pubMed. after that date there 
are more than 10,000 hits. 

peters and colleagues conducted a meta-anal-
ysis of 44 studies of Mri to diagnose breast lesions 
(peters et al. 2008) and found overall sensitivity of 
90% and specificity of 72%. systematic reviews of 
randomised controlled trials of preoperative Mri found 
approximately 20% additional detection of lesions in 
some studies (plana 2012; turnbull 2010; peters 2011; 
houssami 2014; Fancellu 2015; diLeo 2015). however, 
the studies also found that Mri is also associated with 
a high number of false positive calls and with possible 
overdetection and potential overtreatment.  

based on the initial work described above and 
the existing possibility for further assessment of 

Mr-detected lesions, Mri has been used and inves-
tigated for an increasing number of indications. Ce 
Mri has proven most valuable for part of the indica-
tions; many indications, however, can still be solved 
without Mri. indications for which Mri is not recom-
mended include screening of women at low risk (which 
can mostly be solved by mammography) or work-up of 
suspicious lesions, for which minimal invasive biopsy 
methods are considered methods of choice

Indications for Contrast-Enhanced MRI
so, after 30 years of contrast-enhanced Mri, how 
should this technique be used today?

MRI Screening of High-Risk Women
after Mri became more and more accepted as a 
very sensitive method for women with a high risk of 
breast cancer, Ce Mri has become the most impor-
tant imaging modality. the work is based on impor-
tant research from several international groups. the 
most important early publications and their results 
are shown in Table 1.

in many women who are at high risk breast cancer 
grows earlier than in the usual population. During 
younger age the breast tissue is denser and mammog-
raphy is less sensitive. Also, certain tumour types 
occur in these women, which are not reliably detected 

Figure 2. overall contrast enhancement (uptake) gives functional information about the patho-
physiology of the underlying tissue. increased and early uptake, as observed in 95% of invasive 
breast cancers and in 50-60 % of dCis is caused by increased vascularity, vascular permeability 
and increased interstitial space. other studies have shown that growth of invasive tumours beyond 
a size of 2-3 mm requires such increased and changed vascularity. Growth of such tumour vessels 
is caused by so-called growth factors, which are produced by the tumours. approximately half of 
the malignant tumours also demonstrate an early washout. If present, this may be an important 
indicator of malignancy. Until today the above-mentioned observations constitute the basic infor-
mation, which can be gained from contrast-enhanced breast Mri.
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by mammography or ultrasound. this explains why Mri 
is superior to ultrasound and mammography in sensi-
tivity in these women (Table 1). 

two systematic reviews confirm the high sensitivity 
of Mri performed with mammography in these women 
(Lord et al. 2007; Warner et al. 2008). 

a third meta-analysis has meanwhile been 
published by phi and colleagues. they assessed Mri 
screening in brCa mutation carriers over 50 years of 
age using individual patient data meta-analysis, and 
found that in women over 50 years sensitivity was 
significantly increased, as with the under 50 years 
age group (phi et al. 2015).

to date evidence is clear that Mri is by far the 
most sensitive method in these women. And this is 
accepted, even though specificity of Mri is lower than 
that of mammography and even though long-term 
data concerning survival or mortality reduction are 
not (yet) available.

the evidence for long-term outcomes is still being 
collected. one study that looked at 10-year survival 
of 496 women at high risk of breast cancer, who were 
screened with Mri, found that the cancers identified 

were at an early stage, and the annual breast cancer 
mortality rate in the study was very low (Passaperuma 
et al. 2012). evans et al. (2014) found no difference in 
10-year survival between women screened with Mri 
and mammography and mammography-only groups. 
however, survival was significantly higher in the Mri-
screened group (95.3%) compared to no intensive 
screening.

based on present knowledge, Mri screening, mostly 
combined with mammography, is recommended to 
those women at high risk, who do not opt for surgical 
removal of the breast tissue. Fortunately, familial high 
risk only makes up about ten percent of all breast 
cancers, and most breast cancers to date can be 
detected early using mammography screening, some-
times supplemented by other methods. 

Women at Intermediate Risk of Breast Cancer
the group of women at intermediate risk is much larger 
than the groups of women at high risk. it includes 
women with some increased risk of breast cancer 
in the contralateral breast, as a small proportion of 
women diagnosed with unilateral breast cancer go on 
to develop cancer in the other breast. Researchers 
have shown that Mri can detect contralateral breast 
cancer soon after diagnosis in the other breast when 
it was missed by mammography and clinical exam-
ination, but the technique may also lead to a high 
number of false positive calls (Lehman et al. 2007; 
brennan et al. 2009). a single-centre study by Kim 
and colleagues  (2013) showed a single Mr imaging 
screening examination of the contralateral breast 
in women with unilateral breast cancer increased 
synchronous cancer detection and was associated 

Author year number 
of pts

cancers 
detected

Sens 
MRI

Spec 
MR Sens. Mx Spec Mx Sens. US Spec US

Hagen AI 2007 491 25 86% na 50% ni ni ni

Hoogerbrugge 2008 196 17 60% 90% 41% 93% ni ni

Kriege M
2004    

2006
1909 45 71% 90% 40% 95% ni ni

Kuhl (JCO) 2005 529 43 91% 97.5% 33% 97% 40% 88%

Kuhl (JCO) 2010 687 27 92.5% 98% 33% 99% 37% 98%

Leach M 2005 649 35 77% 81% 40% 93% ni ni

Lehmann 2005 367 4 100% na 25% ni ni ni

Lehmann 
contralat ca

2007 969 30 91% 88% na ni ni ni

Morris E 2003 367 14 100% ni ni ni ni ni

Sardanelli 2007 278 18 94% ni 59% ni 65% ni

Stoutjesdijk MJ 2001 179 13 100% 93% 42% 96% ni ni

Warner E 2004 236 22 77% 95% 36% 99.8% 33% 96%

added numbers 6857 293 71-90% 81-97% 36%-50% 93-99% 33%-65% 88%-96%

Table 1. breast Mri sensitivity and specificity

Mri sCreeninG, MostLY 
CoMbined With MaMMoGraphY, 

is reCoMMended to those WoMen 
at hiGh risK, Who do not opt 
For sUrGiCaL reMoVaL oF the 

breast tissUe



best praCtiCe

Volume 17 • issue 2 • 2017 151

©
Fo

r 
pe

rs
on

al
 a

nd
 p

ri
va

te
 u

se
 o

nl
y.

 R
ep

ro
du

ct
io

n 
m

us
t 

be
 p

er
m

it
te

d 
by

 t
he

 c
op

yr
ig

ht
 h

ol
de

r.
 E

m
ai

l t
o 

co
py

ri
g
ht

@
m

in
db

yt
e.

eu
.

with decreased diagnosis of contralateral cancer within 
45 months, the “grey zone”.

Also in this “grey zone”, where the evidence is not 
yet clear, are Mri screening for women with a history 
of lobular carcinoma in situ (LCis) or atypical ductal 
hyperplasia (adh): the iarC working group that met in 
2014 found “limited evidence” (iarC 2016). For women 
at intermediate family risk of breast cancer insuffi-
cient data exist on the usefulness of Mr screening 
for breast cancer.

MRI Imaging and Neoadjuvant Chemotherapy
several studies have evaluated Mri imaging for 
assessing residual tumour following neoadjuvant 
chemotherapy, and its concordance with pathology 
(Marinovich et al. 2013a). in preoperative assessment 
of women who receive neoadjuvant chemotherapy 
(naC) Mri has been shown to be more effective than 
mammography in assessing residual tumours (Mari-
novich et al. 2013b). When evaluating early response 
to neoadjuvant chemotherapy (naC) pet has been 
shown to be slightly more effective than Mri, but Mri 
had better results for imaging after completion of naC 
(sheikbahael et al. 2016). the addition of diffusion-
weighted imaging (dWi) to Ce-Mri gives comparable 
results (Wu et al. 2013)

 
Detection of Recurrent Breast Cancer
Mri to assess recurrence after breast-conserving 
therapy is more useful according to one meta-anal-
ysis comparing pet with other imaging modalities 
(pan et al. 2010). Mri is most accurate in detecting 
breast cancer recurrence and contralateral breast 
cancer, although the evidence is limited (Robertson 
et al. 2011). 

MRI for Diagnosis and Problem Solving
the aim of all breast screening is to minimise false 
positives. Mri has been evaluated for its role in 
assessing suspicious breast lesions. Medeiros et al.’s 
meta-analysis of literature up to 2010 showed Mr as 
a useful preoperative test to predict the diagnosis of 
breast lesions (2011). bennani-baiti et al. (2016), in 
their meta-analysis, found excellent results from Mri 
in diagnosing non-calcified uncertain breast findings 
found via conventional imaging. 

MRI Tomorrow?
Several recent and ongoing trials address the addi-
tion of Mri in screening women with a familial risk 
of breast cancer and dense breasts (Saadatmand et 
al. 2012; dense trial - clinicaltrials.gov/ct2/show/
nCt01315015; emaus et al. 2015). so investiga-
tion of Mri for risk-adapted screening will become 

an important future topic. also, the use of Mri to 
monitor less aggressive treatment options might gain 
importance.

Conclusion
in the future, we need to optimise existing technolo-
gies and test new technological possibilities, including 
DWI, diffusion tensor imaging and diffusion weighted 
whole body imaging (dWibs) and more to come...

Will Ce Mri endure? it has contributed significant 
progress to breast imaging. However, there is potential 
for further improvement. We always need to weigh the 
advantages and disadvantages. Whatever we use, the 
ultimate goal is the care of our patients. 

For full references, please email edito@healthmanagement.org or visit the 
website
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. t he indiscriminate use of ionising radiation for diag-

nosis and therapy purposes has increased signif-
icantly due to the fast development and easy 

access of Ct equipment, and, in several cases, to weak 
justification of these examinations.

since 1993 the number of Ct exams in the United 
states has tripled to 70 million exams per year. approx-
imately 29,000 of the Us population are at high risk of 
developing cancer as seen by the Ct scans conducted 
(berrington de González et al. 2007). in europe, a survey 
about European population doses from medical imaging 
took place in 2015  (european Commission 2015). the 
participating 36 countries reported the average frequen-
cies per 1000 of the population, for the top 20 groups, 
compared with similar data from the 10 European coun-
tries in the dose datamed 1 project and United nations 
scientific Committee on the effects of atomic radia-
tion (UnsCear) health Care Level 1 (hCL1) countries.

in all Ct groups, average frequencies have significantly 
increased, and in some cases have more than doubled 
(for Ct trunk, the increase was approximately threefold). 
these Ct examinations represent a total of 55% of rela-
tive contributions of the four main groups (plain radiog-
raphy, fluoroscopy, Ct and interventional radiology) to 
overall collective effective dose.  

a Ct scan subjects the human body to between 150 
and 1,100 times the radiation of a general x-ray, or 
around a year's worth of exposure to radiation from both 
natural and artificial sources in the environment (Storrs 
2013). therefore, there is a need to create measures 
and procedures to protect the patient from the biolog-
ical effects of ionising radiation, which varies according 
to the cells’ radiosensitivity and the absorbed radiation 
dose. At the same time, it should be noted that the tissue 
weighting factor (W

t
) value has changed in the publi-

cations of the international Commission on radiolog-
ical protection (iCrp) from 0.05 to 0.12 (Wrixon 2008). 

the development of biological effects occurs in two 
ways: 1) the deterministic effects, caused by high doses 
of radiation in a short period of time (eg radioderma-
titis) and 2) the stochastic effects caused by doses 
received over a long period of time (eg cancer). thus 
the main objective of radiation protection is to avoid 
the occurrence of deterministic effects and guarantee 
that stochastic effects are kept to an acceptable level 
(Canevaro 2009; Lima 2009).

the use of bismuth protection presents some contro-
versies regarding its practical application (tappouni and 
Mathers 2013; Zhang and oates 2012). in 2012 McCol-
lough, Wang and Gould published a point/Counterpoint, 
which consisted of a debate with favourable and unfa-
vourable views relative to bismuth protection (McCollough 
et al. 2012). Gould advocated the use of bismuth protec-
tion in Ct scans, since no evidence of diagnostic error 
due to the use of bismuth protection was published. In 
addition, the radiographers training to use this protection 
found the image interpretation relatively simple. However, 
McCollough refutes the application of bismuth protection 
when using automatic exposure Control (aeC). the author 
argues that the protection of bismuth in the breast during 
Ct examinations decreases the image quality, verified 
through the increase of Hounsfield Units (HU) and noise. 

Given the above, the aim of this study was to deter-
mine the percentage of dose reduction obtained by 
the phantom using a bismuth breast shield in different 
configurations. It was also to assess their viability in 
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the main goal of this study was to assess the viability of the bismuth breast shield in chest computed 

tomography (ct) examinations. dose measurements on a phantom (cardinal Health 76 415) with an ioni-

sation chamber were performed with and without bismuth breast protection in different configurations 

using the routine chest ct protocol. image quality control was performed using a phantom (Gammex 464). 

in all measurements with bismuth protection (no sponges), we observed a dose decrease of 22.6%. dose 

decreased by 19.9% with protection (one sponge), 17.6% with protection (two sponges) and 28.2% with 

the protection coupled to the gantry. it is therefore appropriate to implement the protection configuration 

coupled to the gantry as a protective measure for patients undergoing chest ct scans.
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. chest Ct examinations through the evaluation of image 

quality, taking into consideration a broad range of 
scanner parameters (hU value or Ct number accuracy; 
low and high contrast resolution, noise and artifacts).    

Materials and Methods
135 measurements were made using a 16-slice Ct 
scanner with and without bismuth breast shields in 
different configurations (Figures 1 and 2): 
• Configuration 1: without bismuth breast shield 
• Configuration 2: with bismuth breast shield, without 

sponge (directly on the phantom)
• Configuration 3: with bismuth breast shield, with 

one sponge (1cm of thickness)
• Configuration 4: with bismuth breast shield, with 

two sponges (2cm of thickness)
• Configuration 5: with bismuth breast shield, 

attached/coupled to the detectors window at the 
gantry

Dose measurements were performed on a phantom 
(Cardinal health 76-415) with an ionisation chamber, 
taking into consideration the configurations indicated 
above using the routine chest Ct protocol (130 kVp, 70 
mas; collimation of 4x1.2mm, rotation time of 0.6 sec. 
and pitch=1). this phantom is 32cm in diameter and 
15cm in length. the placement of the bismuth breast 
shield was only made after acquisition of the topogram, 
due to the automatic exposure control (aeC). 
• to determine and evaluate the dose, Ctdi

w
, Ctdi

vol
 

and DLP values were calculated:.  
• Ctdi

W
 value was calculated using the weighted 

mean of Ctdi values obtained at the centre of the 
phantom and at the four peripheral points (equa-
tion 1): 
CtdiW=13×CTDI

c
+23×CTDI

p
 

• the Ctdi
Vol

 value was calculated taking into account 
the pitch value used in the acquisition (equation 2):
Ctdi

Vol
=CtdiW

pitch
: 

Ctdi
Vol

=CtdiWpitchCTDI
Vol

=CTDIW
pitch

Finally, the DLP value was obtained considering the 
range length (L) (equation 3): dLp=Ctdi

Vol
×L: 

Image quality control tests were performed using 
the phantom (Gammex 464) for the same configura-
tions, using the chest and abdomen routine protocol. 
this phantom consists of solid water (0 ± 5hU) with a 
length of 16cm and diameter of 20cm, and is divided 
into four modules (Supertech 2013):
• Module 1: to evaluate the positioning and align-

ment, Ct number accuracy (hU values in cylinder 
material equivalent to bone, polyethylene, water, 
acrylic and air) and slice thickness. the measure-
ment was made using the window WW=400 and 
WL=0, and a region of interest (roi) of 200mm2 
was placed on each material in different configu-
rations. the analysis of hU was calculated by the 
means obtained for each material and its compli-
ance was determined from the tolerance interval 
values presented by the american College of radi-
ology (aCr) Ct accreditation phantom instructions 
(2013).

• Module 2: Low contrast resolution. this features a 
series of cylinders with different diameters (2, 3, 
4, 5, 6 and 25mm), all at 0.6 % (6hU) difference 
from the background material. Using a window of 
WW=100 and WL=100, it was possible to visualise 
the cylinder with the largest diameter (25mm) and 
place the roi of 100 mm2 on that cylinder (A) and 
place another roi on the left (b) of the cylinder. 
the contrast in the image was obtained through 
the contrast-noise ratio (Cnr) of both rois where 

Figure 1. phantom Cardinal health 
76-415 with bismuth shield coupled 
to the gantry, next to the detectors 
window

Figure 2. bismuth breast shield
Figure 3. Distribution of the percentage reduction of DLP value with bismuth breast shield in different configurations in relation 
to the DLP value without protection

Deviation of the DLP value from the DLP value without protection
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. sd is the standard deviation of roi b (equation 4). 

as it was not intended to evaluate the Ct equip-
ment quality, the Cnr values were compared with 
bismuth shield against the Cnr value obtained 
without protection in the phantom: 

• Cnr=|a-b|SD: 
• Module 3: Ct number uniformity assessment. this 

includes two small targets for testing plane distance 
measurement accuracy. With a window of WW=100 
and WL=0, five 400mm2 rois were positioned as 
follows in the phantom: 12h, 9h, 6h, 3h and in 
the centre. Values were assessed by comparing the 
periphery roi values with the central roi, where 
the roi value should be between -7 hU and 7 hU. 
peripheral rois must be within ± 5 hU in relation to 
the average obtained in the central roi. 

• Module 4: high contrast (spatial) resolution. this 
contains eight high contrast solution patterns of 
4, 5, 6, 7, 8, 9, 10, and 12 line pairs per cm (pl/
mm). With a window of WW=100 and WL=1110, 
with reduced room illumination to facilitate anal-
ysis, we observed the maximum amount of pl/
mm in the image of the phantom with and without 
the bismuth shield in the different configurations. 
according to the aCr phantom testing instructions 
(american College of radiology 2017), more than 6 
pl/mm should be visualised for the chest protocol, 
and at least 5 pl/mm should be visualised for the 
abdomen protocol.

Results
Dose Assessment
In this study, we evaluated the dose rates for the routine 
chest protocol by taking into consideration the dose 
received by the phantom with and without the bismuth 

breast shield in the different configurations. the values 
of Ctdi

Vol
, DLP are presented in Table 1.

the dLp values in the configurations present 
different variations, such as: configuration 1 (5.04 
mGy.cm), configuration 2 (3.90 mGy.cm), configuration 
3 (4.04 mGy.cm), configuration 4 (4.15 mGy.cm) and 
configuration 5 (3.62 mGy.cm). the percentage of devi-
ation from the DLP to the value without protection was, 
as shown in Figure 3, 22.6 percent with protection but 
without sponge; 19.9 % with protection and with one 
sponge; 17.6 % with protection and with two sponges, 
and 28.2 % with protection coupled to the gantry. 

It was found that the percentage of dose reduction 
was higher when sponges were not used, compared 
to when they were used. When coupled to the gantry, 
the bismuth shield reduced the dose in the phantom 
by 28.2 %.

Configuration CTDIvol

(mGy)
Standard 
Deviation
to the value 
without 
protection

DLP 
(mGy.cm)

Standard 
Deviation
to the 
value 
without 
protection

1. Without protection 2.52 0.0% 5.04 0.0%

2. With bismuth breast 
shield (no sponge)

1.95 -22.6% 3.90 -22.6%

3. With bismuth breast 
shield (1 sponge)

2.02 -19.9% 4.04 -19.9%

4. With bismuth breast 
shield (2 sponges)

2.08 -17.6% 4.15 -17.6%

5. With bismuth breast 
shield coupled to the gantry

1.81 -28.2% 3.62 -28.2%

Table 1. Ctdi
vol

 and DLP values in different configurations, and a comparison with the value 
without protection for the chest Ct protocol

Figure 4. Regions of interest for each material on 
module 1 in different configurations: (a) without pro-
tection (b) with protection and one sponge (c) the pro-
tection attached to the gantry

Figure 5. Regions of interest for each material related to 
module 2 in the different configurations: (a) without pro-
tection (b) with protection and one sponge (c) with pro-
tection coupled to the gantry

Figure 6. Regions of interest for each material related 
to module 3 in the different configurations: (a) without 
protection (b) with protection and one sponge (c) with 
protection coupled to the gantry
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Image Quality Control 
the evaluation of image quality control in this study was 
performed by comparing the images obtained with the 
phantom when no protection was used with when the 
bismuth shield was used in the different configurations. 

In module 1 it was found that with the bismuth shield, 
HU values for polyethylene, acrylic, air and water are not 
within the tolerance range for both chest and abdomen 
protocols. bone was the only material within that range 
(Figure 4). In module 2 (Figure 5), the Cnr values 
without the protection were 0.8 and 1.5 for the chest 
and abdomen protocol, respectively. Small changes in 
Cnr values were observed with protection in the different 
configurations and both protocols: configuration 2 (1.2 
and 2.0); configuration 3 (1.1 and 1.6), configuration 4 
(0.9 and 1.4) and configuration 5 (0.7 and 1.1). as the 
protection of the phantom shifts away, Cnr value tends 
to approach the Cnr value without protection. 

In module 3 (Figure 6), it was observed that without 
protection on the phantom, all the rois (12h, 9h, 6h, 3h 
and centre) were within the tolerance range. When the 
bismuth shield was placed on the phantom without and 
with a sponge, there was no uniformity of the periphery 
rois in relation to the central one. With the bismuth 
shield coupled to the gantry, it was found that periphery 
roi values were within the tolerance range, except the 
central roi. 

in module 4, for both protocols, it was possible to 
identify 7 pl/mm in all configurations using a b41s 
kernel (soft tissue) and 9 pl/mm for a b50s kernel (lung 
parenchyma).

 overall results indicate that the dose values obtained 
with one sponge and two sponges did not reduce the 
dose as expected, which was influenced in some way by 
the interaction of radiation with the bismuth shield. the 
backscattering effect is what best explains this phenom-
enon, in which the photons when exiting the x-ray tube 
interact with a surface and produce secondary/scat-
tered radiation. this, when produced in all directions, 
can be limited by the use of protection. Due to the pres-
ence of the sponges, a propagation medium was created, 
resulting in an absorption of some radiation dispersed 
by the phantom, and leading to a dose reduction of only 
19.9% and 17.6%.

Another possible reason comes from the fact that 
in these two configurations, the 360º x-ray tube rota-
tion, when emitting the primary beam in the posterior 
region of the phantom, allowed the secondary radiation 
released in the anterior region to collide with the bismuth 
protection and resume being absorbed by the phantom.

once the protection was placed near the detector 
window, the above-mentioned effects were found to be 
lessened, contributing to a greater percentage reduc-
tion of 28.2% of the dose. 

conclusion
In this study, the reliability of the bismuth protection in 
the different configurations was verified, percentage of 
dose reduction was determined, diagnostic image quality 
was checked and the influence of bismuth breast shield 
coupled to the gantry in the normal functioning of Ct 
scans was tested.

In the configuration with bismuth shield but without 
sponge, a dose reduction percentage of 22.6% was 
observed. However, the image quality was adversely 
affected with respect to the uniformity and presence 
of streak artifact. although the configurations with one or 
two sponges are slightly better than the previous config-
uration in terms of image quality, the benefit in terms of 
dose reduction percentage is low.

the configuration with protection coupled to the 
gantry was the most acceptable in this study, proving 
that the low contrast resolution, noise and the spatial 
resolution were in agreement, without negatively 
affecting the image quality. it was also found that streak 
artifacts were lessened in this configuration.

In conclusion, and having obtained acceptable results 
in image quality with a decrease in radiation dose in the 
phantom, it would be pertinent to implement this protec-
tive measure in Ct examinations as a routine proce-
dure, especially considering that it allows a reduction in 
breast irradiation. 

KeY points

•	 A theoretical framework on the use of 
bismuth shield presents some controversies 
regarding its practical application (Zhang & 
Oates 2012)

•	 the results of this study suggest that radiog-
raphers should use a bismuth breast shield 
coupled to the gantry during chest Ct exami-
nations as a radioprotection measure

•	 radiation dose decreased between 17,6% 
and 28.2% in several configurations of 
bismuth breast shield using the routine chest 
Ct protocol

•	 Image quality with acceptable results for 
diagnostic purposes was obtained using a 
bismuth breast shield coupled to the gantry

For full references, please email edito@healthmanagement.org or 
visit the website
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A    new ultrasound device has been developed by 
scientists at nanyang technological Univer-
sity (ntU) that can generate sharper medical 

images with the use of 3d printed lenses. the precise 
images can help doctors and surgeons have greater 
control and precision during noninvasive diagnostic 
and surgical procedures.

Medical procedures that require the use of ultra-
sound to kill tumours, loosen blood clots and pass 
drugs into targeted cells will be a lot more accurate 
thanks to this new device.

HealthManagement.org spoke to ntU associate 
professor Claus-dieter ohl about this new device, its 
key findings and the advantages it brings to ultra-
sound treatment.

Please briefly summarise your research and the 
key findings.
We are working on acoustic devices. the purpose is 
to develop a better meter of acoustic waves that are 
used a lot in medical devices either for diagnostics or 
for therapy. 

Diagnostics is commonly associated with medical 
ultrasound. therapeutic uses are becoming more and 
more popular. one very common use is for the destruc-
tion of kidney stones called extracorporeal shock wave 
lithotripsy (esWL). We are looking to have a device that 
can put a very narrow focus on acoustic waves. the 
premise of this is to deposit this acoustic energy on 
very small spots. then we also want to have control 
on the acoustic waves. both are non-trivial processes. 
Focusing on small spots means you need very high 
frequencies and having the control on the wave would 
need a complex apparatus to shake the waves from 
electric signals to acoustic signals.

so why have we done this? this device can help 
with the destruction of unwanted tissue or delivery of 
drugs. All is done noninvasively because we can suffi-
ciently focus on the acoustic waves.

We came up with a device (Figure 1) using photoa-
coustic effects, which is a pretty simple phenom-
enon—whenever you heat something up, it expands. 
We heat up the surface very quickly and it expands very 

quickly. it then generates high frequencies. the faster 
it expands, the higher the frequencies. this is called a 
photo-acoustic effect, which involves converting the 
photons into acoustic waves. Using a laser, we hit the 
surface, the surface absorbs the light, it heats up and 
then sends the waves—it’s as simple as that. if the 
wave is very short that means it was implemented for 
a short duration and the acoustic waves will be there 
for that short time. 

now, we have two pieces. one is that the surface 
can be shaped—meaning, the waves that we start 
with can be shaped accordingly. the other one is that 
these all work as a very simple protocol, like paint. 
So we have a surface which we can shape into arbi-
trary shapes and arbitrary waves and then we have an 
absorber which is put on this surface and then gener-
ates strong enough waves.

What advantages does the 3D printing used 
in this new device bring to focused ultrasound 
treatment?
We are not the first to use photo-acoustics for focused 
ultrasound waves. Although it is recent in research 
areas, a few groups have already been working on it. 
We not only want to focus on waves, but also have 
control of them and then shape the surface. Current 
research efforts use glass as a substrate. this has 
very good acoustic properties and you can control the 
absorber on the surface, but it is very difficult to shape 
glass. Glass lenses are commonly used as a surface 
material and the result is a single focus. these lenses 
only have a single focus and you have no control on 
it. the idea now is to use three dependent surfaces 
where you can design the surface with the desired 
wave form. there are very interesting wave forms that 
are already being used in medical experiments. i think 
they were first done on animals. there are also human 
trials happening where multiple shock waves are used. 
not a single shock wave, but multiple shock waves. this 
technique is called histotripsy. Histo means tissue, and 
tripsy means destruction or fragmentation and it is a 
way to destroy benign tumours or maybe even mali-
cious tumours. the idea is to design a device based on 

new Ultrasound device Uses 
3d printing technology
sharper medical images using a new us device combined with 3d printed lenses promise to make 

focused us treatment more accurate.

Claus-
Dieter Ohl
Associate Professor
School of Physical and 
Mathematical Sciences
nanyang technological 
University
Singapore
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photo-acoustics and have the control that would not 
be possible with a glass surface. It is a pretty simple 
idea. the tricky part is not the 3d printing part. there 
must be a surface which is compatible with the plastic 
used and it has to have sufficient absorption to get 
strong acoustic waves. 

What other benefits does this device bring?
this comment is not as general as it was stated. now 
we have a device which can be personalised for the 
patient. As I mentioned before, we have a surface to 
adapt to the shape of the eye, specific to a patient. 
the focus can be set precisely. the device will make 
a scan of the eye and make a 3d print, much like how 
dental surgeons use 3D printers for braces. For ultra-
sound, such treatments are not yet in application. So, 
the comment is not as bold as it was stated, it is more 
like a new opportunity in medical devices.

What are the next steps to bring this into devel-
opment and eventually into clinical use? 
the acoustic waves need to have a certain pressure 
and/or tension that can press but also pull on a tissue 

to destroy it. this is currently underway and it is looking 
pretty good. So the aptitude of the pressure waves has 
to be strong enough and then we have to perform a 
first trial with tissue phantoms before we go to animals. 
our idea is to use it for eye surgery. in this case, we 
need to have very small incisions, especially if we want 
to do multiple eye surgeries on a patient. For example, 
glaucoma and cataracts is becoming common in Asian 
societies. the glaucoma procedure is mainly done 
once. If the lenses become opaque afterwards, it is 
very difficult to make another incision and remove that 
lens. So Asian society is depending on that first cata-
ract surgery. People may have suffered from impaired 
vision over ten or fifteen years after the first operation. 

For glaucoma, the standard procedure is done while 
inserting small tubes into the eyes to release the pres-
sure. this structure is typically done only once and the 
channels get blocked. this can be a very drastic oper-
ation, which might actually lead to blindness. Here is 
where we hope to release temporary pressure from 
the eye by making small holes. 

this would be an area where this technology could 
be used to make very small but controlled holes on 
surfaces. the advantage here is that we have a surface 
to adapt to the shape of the eye so that it can be 
measured first and then printed. the high frequencies 
and multiple shockwaves can presumably make these 
very small holes. but this is still work in progress so it 
is not something that can be used directly just yet. 

Figure 1. ntu’s new ultrasound device
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Chan W, Hies T, Ohl CD (2016) Laser-generated focused ultrasound for arbitrary 
waveforms. Appl Phys Lett, 109, 174102.

  RefeRence
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Please briefly describe your research on 3D 
kidney phantoms. Why did you set up this study 
and what were the main findings?
nuclear medicine is a medical specialty that uses 
radiopharmaceuticals for diagnosis and treatment of 
disease. in the last years, driven by major advances in 
the biological understanding of metabolic processes, 
new radioactive compounds, particularly for cancer 
treatment, have been developed and applied preclin-
ically and clinically. In many therapies involving 
peptides or small molecules (e.g. 177Lu-dotate, 177Lu-
psMa, 177Lu-pentixather), the kidneys receive high 
absorbed doses and are considered the main organ 
at risk. therefore, it is of special interest to perform 
accurate pre- and peritherapeutic kidney dosimetry, 
for which quantitative imaging forms the basis. Due 
to the lack or high cost of commercially available 
anthropomorphic phantoms, the aim of this research 
was to fabricate such phantoms using commercially 
available low-budget 3d printing hardware. For this 
purpose, a set of one-compartment kidney phantoms 
(newborn, 1-year-old, 5-year-old, adult) was developed. 
With this set of kidneys, an isotope-specific calibra-
tion for a commercial speCt-Ct gamma camera was 
performed. although the presented one-compartment 
kidney models are perceived as an important step in 
the right direction, they show no significant calibra-
tion improvements over the typically used spherical 
phantoms, suggesting the necessity of more sophisti-
cated, multi-compartment kidney models for achieving 
considerable improvements.

What did you find to be the main advantages of 
3D printed kidney phantoms compared to conven-
tionally produced phantoms?
All currently available imaging modalities for quantita-
tive molecular imaging (pet-Ct, speCt-Ct) suffer from 
a spatial resolution in the range of a few millimetres 
(pet) to centimetres (speCt), which in comparison to 
other not inherently molecular imaging methods such 
as Ct or Mri, leads to enhanced blurring of imaged 
anatomical structures, in turn impeding any quanti-
fication. by calibrating these imaging systems based 

on the activity distribution in 3D printed models, this 
insufficient resolution could be effectively recovered: 
the more realistic the model, the more accurate the 
process.

What are the next steps based on these results? 
Are you planning to develop more complex kidney 
phantoms or phantoms for other organs?
the aim of this study was to initially show the feasi-
bility of low-budget 3d printing methods for the design 
and fabrication of anthropomorphic phantoms. Due 
to the simplification of the complex kidney anatomy 
to only one fillable compartment, however, only negli-
gibly small differences to spherical phantoms—the 
standard in quantitative molecular imaging—were 
observed. therefore, our next step will be the design 
and fabrication of multi-compartment kidneys, eg, 
consisting of an inner compartment resembling the 
renal medulla and pelvis as well as an outer compart-
ment resembling the renal cortex, both of which can 
be filled separately.

What is needed to make this technique widely 
available so that other nuclear medicine depart-
ments can create individualised phantoms?
at this stage, the dimensions of the kidney designs are 
based on a Medical internal radiation dose committee 
(Mird) recommendation—an organ model widely 
accepted in the field of nuclear medicine. In addition 
to this model, interested departments would need 
software for generating stereoLithography (stL) files 
of the desired model as well as 3D printing hardware to 
produce the phantoms. Alternatively, the 3D printing 
could be outsourced to a commercial service.

3D Printed Kidney Phantoms 
Will optimise radiation dose

Johannes 
Tran-Gia
research Assistant / 
Medical Physicist
Department of 
nuclear Medicine
University of Würzburg
Würzburg, Germany

tran_J@ukw.de

the aiM oF this 
researCh Was to FabriCate 

phantoMs UsinG CoMMerCiaLLY 
aVaiLabLe LoW-bUdGet 3d

 printinG hardWare

How can affordable cost 3d printed kidney phantoms assist nuclear medicine treatment planning and 

radiation dose optimisation?
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to standardise calibration of speCt-Ct systems, 
we are currently working on a set of multi-compart-
ment kidney models which could be made available 
to interested institutions. additionally, we are working 
on a standardised calibration scheme that, in combi-
nation with the set of phantoms, could pave the way 
to more standardised quantitative molecular imaging 
for dosimetry in molecular radiotherapies. 

Manufactured set of kidney phantoms. From smallest to largest: 
newborn, 1-y-old, 5-y-old, and adult
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Figure 2. speCt/Ct reconstructions and Vois used for 
determination of calibration factors for the adult kidney 
filled with 177Lu (A) and the corresponding sphere filled 
with 131i (b).
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Tran-Gia J, Schlögl S, Lassmann M (2016) Design and fabrication of kidney phantoms for 
internal radiation dosimetry using 3D printing technology. J Nucl Med, 57(12): 1998-2005. 
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In recent years, many advances have been made in 
cancer knowledge. in particular, it has been seen that 
many patients having the same type of cancer display 

many different molecular patterns. this has introduced 
the concept of personalised therapy. in this context, 
mice models of human disease and advanced tech-
niques of preclinical imaging are also undergoing a 
significant development. 

Mice models represent the link between in vitro 
studies and clinical trials with patients. the mice 
genome is well characterised and very similar to the 
human one, sharing approximately eighty-five percent 
of genes. Furthermore, mice are easy to reproduce, 
maintain and relatively inexpensive to breed. however, in 
some cases, mouse models have failed to be predictive 
(Uhl et al. 2015). For example, mice and other rodent 
models correctly predicted human toxicity in only forty-
three percent of cases in a large comparative study 
of concordance in the toxicity of pharmaceuticals 

between humans and animals (olson et al. 2000). the 
maximum tolerated dose (Mtd) of drugs in mice is 
higher than in humans, so when evaluating efficiency 
of a drug using doses comparable to those adminis-
tered to human patients, toxicity might go undetected. 
Moreover, despite successful preclinical testing, only 
fifteen percent of early clinical trials succeed, and 
very few drugs are approved for clinical study by the 
U.S. Food and Drug Administration (FDA) (Uhl et al. 
2015). on the other hand, the possibility of translating 
a model efficiently could be achieved through the use 
of emerging translational approaches like advanced 
preclinical molecular techniques.

Mice Models for personalised Cancer 
Treatment
having advanced knowledge of the human genome 
allows the characterisation of a single patient’s genetic 
defect and hence the classification of subgroups within 

Preclinical Imaging in the Era 
of personalised Medicine
identification of the genetic basis of the therapeutic response obtained in mice models is important 

for patient stratification in clinical trials. technological advances in molecular imaging will have a 

large impact on personalised medicine, and make animal reduction and refinement possible during 

experimentation.

Adelaide Greco
Professor
Department of Advanced 
Biomedical Sciences
University of naples 
Federico II 
naples, Italy

adegreco@unina.it
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the same tumour histotypes, improving the chance 
of survival and a better prognosis. According to that, 
patients can be divided between those that respond 
better to certain therapy rather than others. As it is 
not always easy to perform clinical trials on patients 
and to have enough patients to recruit, the co-clin-
ical trial performed at the same time in patients and 
in murine models of the same disease is taking hold 
as a new reality. Currently, there are two personalised 
mouse models of oncologic pathology: the genetically 
engineered mouse models (GeMM) and the patient 
derived tumour xenograft models (pdx). these models 
are now used in most hospitals for the co-clinical trial 
to guide therapy during an ongoing clinical trial. the 
GeMM models are used as part of the phase i/ii trials 
in humans for drug development (nardella et al. 2011; 
Malanay et al. 2014).

the identification of the genetic basis of thera-
peutic response obtained in mouse models is impor-
tant for patient stratification in the clinical trial. In 
GeMM cancer models, the genetic profile is modi-
fied by mutating, deleting or over-expressing one or 
more genes involved in the transformation process or 
malignancy. this allows us to study the effect of these 
genetic alterations over time and to assess the ther-
apeutic response of these tumours for the demon-
stration of the genetic basis of the disease. one of 

the advantages of GeMM is that the immune system 
is intact. Many therapies in cancer patients today are 
based on the stimulation of the immune system in an 
effort to make it capable of eradicating the tumour 
(huijbers et al. 2015).

an accurate GeMM model mimics human cancer 
much better both histologically and biologically 
compared with xenograft models. the structural differ-
ences between GeMM and xenografts affect the results 
of and the response to drug therapy (Gopinathan et 
al. 2008). in these models, it is possible to study a 
single stage during the disease progression and to 
test different drugs at different stages of tumour 
growth. Mouse models can often be reproduced in 
more subjects, in whom it is possible to test different 
pharmaceutical compounds. GeMM models also have 
several disadvantages: it is usually difficult to drive the 
extensive genetic alterations as they occur in human 

Figure 1. Preclinical imaging techniques in Mice                

a) high frequency ultrasound of a xenograft model of lymphoma, doppler image of the tumour with peripherical vascularisation; b) Micro-tC in a 

normal animal, 3d Mip reconstruction of the skeleton; C) Laser doppler imaging of normal hind-limb perfusion; d) dual energy x-ray absorptiometry 

of the total body in a normal animal; e) total body speCt imaging with 99mtc in a normal animal.

preCLiniCaL iMaGinG 
aLLoWs  MappinG oF disease 
MarKers in ViVo and, in soMe
 Cases, to perForM tarGeted 

therapY as WeLL
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cancer. often GeMM models show heterogeneity in the 
same cancer type. these facts do not help target ther-
apies. often, researchers can cure mice tumours, but 
there is not yet a direct correlation with the response 
in the human tumour. Furthermore, the development 
of GeMM models often requires long time periods, and 
not all mice develop pathological features of the human 
tumour. the pdx models, also known as mice “avatars” 
have been recently used as part of several co-clin-
ical trials. they could be very useful when patients are 
not in a state of health good enough to be enrolled in 
a clinical trial, or there is no ongoing clinical trial for 
that pathology. the concept is based on the fact that 
implanting a patient’s tumour, obtained from a biopsy 
or from an excised mass, in a mouse, we can study as 
a specific drug response and develop a personalised 
therapy. in addition, in GeMM models it is possible to 
study tumour growth with the correct cell line and in 
the correct tumour microenvironment interaction. It 
is possible in this way to predict toxic effects of the 
drug in the patient or an eventual lack of efficacy. the 
PDX models are also useful in testing the potential 
resistance pathways. It is possible to generate different 
avatar systems from the tumour of a single patient to 
test different therapeutic approaches at the same time. 
Most cancers present a large number of mutations, 
and there is often more than one potential therapeutic 
approach for each single patient. the pdx models are 
useful not only for the identification of drug targets, 
but also to define prognostic biomarkers of disease or 
of resistance. After engrafting a tumour in a mouse, 
the model is propagated through several generations 
(F0 to F3). therapeutic agents are usually tested in F3. 
During the passage though several generations, mouse 
stromal components could become dominant, so that 
the loss of the human elements may create limitations 
in testing therapy. 

preclinical Molecular Imaging
Preclinical imaging is an emerging field in biomedical 
research. noninvasive in vivo imaging offers numerous 
advantages, such as the possibility to study the same 
subject over time and the potential application of 
image-guided therapy. Molecular imaging technologies 
use molecular probes to visualise biological processes 
and molecule-receptors interactions in vivo (Figure 
1). Due to different sizes of humans and rodents, the 
performance of clinical imaging devices is not adequate 
for a reliably precise evaluation in mice and rats. there-
fore, dedicated small-animal systems with a higher 
sensitivity and spatial resolution are required. Many 
of the traditional clinical medical imaging technol-
ogies have been modified for imaging small labora-
tory animals. Multimodal molecular imaging, ie the 

combination of different molecular imaging modali-
ties, can radically increase the functional and structural 
information obtained by each single imaging technique.

the clinical benefits of molecular imaging are 
immense. there is the possibility of early disease detec-
tion and the prediction of treatment response, which 
will lead to the optimisation of individual patients’ ther-
apies. Molecular imaging is already having a substan-
tial impact on therapeutic decisions made by clinicians. 
this will be even more obvious as soon as individual-
ised treatment becomes the standard of clinical prac-
tice. Another important contribution is in drug develop-
ment, which typically requires expensive and prolonged 
preclinical and clinical trials in order to have a new drug 
approved for human use. Molecular imaging has the 
ability to noninvasively monitor the pharmacokinetic 
and pharmacodynamic properties of a candidate drug 
in a living organism. this can substantially shorten the 
development phase of drug production for the phar-
maceutical industry, by assessing drug effects consid-
erably earlier than by using anatomical and physio-
logic criteria (Jung et al. 2015). Finally, contrast agents 
for molecular imaging are also used as tools for drug 
delivery, especially in the oncologic field, to overcome 
problems related to therapies, eg chemotherapy and 
radiotherapy, such as systemic side effects (Greco et 
al. 2017).

positron emission tomography (pet) and single 
photon emission computed tomography (speCt) have 
been used in the last decades, exploiting the specificity 
of various probes to acquire functional information both 
in clinical and preclinical studies. the low spatial reso-
lution of such techniques has logically led to their use 
in combination with imaging modalities offering better 
anatomic detail, such as computed tomography (Ct) 
and magnetic resonance (Mr). recently Mr imaging 
has gained much more importance due to its greater 
soft tissue contrast compared to Ct, even if some tech-
nical drawbacks have decelerated this research field due 
to the incompatibility between the conventional pet 
photomultiplier tubes (pMts) and Mr detectors (auletta 
et al 2017). the need for sophisticated methods to 
obtain satisfactory spatial co-registration presents a 
significant limitation. 

other imaging modalities that do not require the 
use of radioactive tracers to study physio-pathological 

MoLeCULar iMaGinG 
is aLreadY haVinG a sUbstantiaL 
iMpaCt on therapeUtiC deCisions 

Made bY CLiniCians
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KeY points

•	 Identification of the genetic basis of the 
therapeutic response obtained in mouse 
models is important for patient stratifi-
cation in clinical trials

•	 technological advances in molecular 
imaging methods will have a large impact 
on personalised medicine

•	 Molecular imaging makes animal reduction 
and refinement possible during experi-
mentation, according to the 3r principles

  RefeRences

Auletta L, Gramanzini M, Sara G et al. (2017) 
Advances in multimodal molecular imaging. Q J Nucl 
Med Mol Imaging, 61(1): 19-32.

Gopinathan A, Tuveson DA (2008) The use of GEM 
models for experimental cancer therapeutics. Dis 
Model Mech, 1(2-3): 83-6.

Greco A, Albanese S, Auletta L et al. (2017) Advances 
in molecular preclinical therapy mediated by imaging. 
Q J Nucl Med Mol Imaging, 61(1): 76-94. 

Greco A, Mancini M, Gargiulo S et al. (2012) 
Ultrasound biomicroscopy in small animal research: 
applications in molecular and pre-clinical imaging. J 

Biomed Biotechnol, 2012: 519238. 

Huijbers IJ, Del Bravo J, Bin Ali R et al. (2015) Using 
the GEMM-ESC strategy to study gene function in 
mouse models. Nat Protoc, 10(11): 1755-85.

Jung KH, Lee KH (2015) Molecular imaging in the 
era of personalized medicine. J Pathol Transl Med, 
49(1): 5-12.

Malaney P, Nicosia SV, Davé V (2014) One mouse, 
one patient paradigm: new avatars of personalized 
cancer therapy. Cancer Lett, 344(1): 1-12.

Nardella C, Lunardi A, Patnaik A, et al (2011) The APL 

paradigm and the "co-clinical trial" project. Cancer 
Discov, 1(2): 108-16.

Olson H, Betton G, Robinson D et al. (2000) 
Concordance of the toxicity of pharmaceuticals in 
humans and in animals. Regul Toxicol Pharmacol, 
32(1): 56-67.

Russell WMS, Burch RL (1959) The principles of 
humane experimental technique. London: Methuen.

Uhl EW, Warner NJ (2015) Mouse models as predic-
tors of human responses: evolutionary medicine. Curr 
Pathobiol Rep, 3(3): 219-23.

events, eg, fluorescence, bioluminescence and photo-
acoustic (PA), have been combined with morphological 
techniques, such as Ct, Mr and ultrasonography (Us). 
the Us approach is probably one of the most used in 
preclinical imaging. the strengths of the diagnostic 
and therapeutic US system are numerous: 

• Cost-effective
• Can be performed rapidly and at the bedside
• Widely available and noninvasive 
• high spatial resolution (50-500 μm); and 
• Does not rely on ionising radiation. 
US contrast agents are evolving from pure blood 

pool contrast agents to molecular imaging agents 
designed to target specific receptor sites on the 
vascular compartment. Molecular imaging with targeted 
contrast agents can theoretically be useful in early 
diagnosis. Finally, acoustic destruction of molecular-
loaded contrast agents can be used to deliver drugs or 
to augment gene transfection, and it may have future 
applications in site-specific cancer therapy (Greco et 
al. 2012).

at the same time, Mri contrast agents are useful 
to target molecular markers of disease (such as cell 
surface receptors, enzymes or signalling molecules), 
but also cells (like stem cells or blood cells). Mri could 
be useful for early detection of disease, but also this 
technique has been recently used for target therapies. 
nanoparticles for Mri can be designed to perform dual 
imaging; for example, it is possible to label a fluores-
cent probe on a magnetic contrast agent nanoparticle, 
to target a molecular marker of disease and to have 
enhanced morpho-functional imaging. at the same time 
the dual targeting can be used for a doubled purpose 
such as early molecular detection and a therapy against 
the same molecular marker.

Conclusion
Molecular imaging enables dynamic and quantitative 
visualisation of specific markers in living organisms. 
Mice models are important instruments for the study 

of cancer in human beings. in some cases, eg in toxi-
cological studies, cell-based systems may supplement 
and perhaps eventually anticipate the use of animals. In 
many cases, the substitution of whole-animal studies 
cannot be afforded due to the involvement of multiple 
tissue and organ systems in both physiological and 
pathological conditions. Molecular imaging allows 
animal reduction and refinement during experimenta-
tion according to the 3R (Replacement, Reduction and 
refinement) principles enunciated by russell and burch 
(1959). the reduction is achievable since preclinical 
imaging permits longitudinal studies, hence a smaller 
cohort of animals is needed. Refinement is obtained 
because imaging is performed under general anaes-
thesia, and all procedures are noninvasive, allowing 
fast recovery of mice. In recent years, this new tech-
nology has allowed progresses in early diagnosis, moni-
toring of curative effect and drug development. Molec-
ular imaging has emerged as a powerful novel disci-
pline. today, one of the most developed research fields 
operates on the validation of new imaging biomarkers. 
Preclinical imaging will help clinicians to improve diag-
nosis, choose the best treatment option and predict 
patient outcome. Preclinical imaging may be consid-
ered a valid and unique tool for the new era of person-
alised medicine. 
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D erived from terminally differentiated cells, ipsCs avoid 
the ethical problems of embryonic stem cells (esCs). 
With patient consent, somatic cells can be obtained 

from a blood sample drawn from a vein to isolate peripheral 
blood mononuclear cells (pbMCs) or a skin sample that is 
used to isolate fibroblasts. Using a genetically engineered 
virus that overexpresses the transcription factors octamer-
binding protein 3/4 (oCt 3/4; also known as poU5F1), srY 
(sex determining region Y)-box 2 (sox2), Myc proto-onco-
gene protein (c MYC), and Krüppel-like factor 4 (KLF4), the 
somatic cells are reprogrammed to become ipsCs (taka-
hashi et al. 2007). the ipsCs can then be differentiated 
into any tissue cell type using recombinant protein factors 
(Zhang et al. 2009). With this approach, ipsCs can be used 
to generate cardiovascular tissue to study complex disease 
states (burridge et al. 2014; orlova et al. 2014). ipsC disease 
modelling will vastly improve our ability to diagnose, prog-
nosticate and treat cardiovascular disease. 

Disease Modelling
ipsCs have advanced our understanding of the molec-
ular mechanisms of diseases such as dilated cardiomyo-
pathy, hypertrophic cardiomyopathy, long Qt syndrome, and 
arrhythmogenic right ventricular cardiomyopathy (Kim et al. 
2013; Lan et al. 2013; Moretti et al. 2010; sun et al. 2012; 
Wu et al. 2015). the traditional method of studying human 
diseases uses animal models or patient-derived tissue 
samples. Animal models, however, are problematic due to 
inherent differences in physiology, reproducibility, ethical 
concerns and poor correlation with human clinical trial data. 
patient-derived tissue samples are an excellent model for 
studying disease, but are limited in abundance and availa-
bility. in contrast, ipsCs can be differentiated into any tissue 
types, including cardiac muscle cells and endothelial cells 
lining the inside of all blood vessels. in contrast, ipsCs be 
used to identify genes responsible for a disease. Subse-
quently, powerful new gene editing tools can be used to 
study molecular mechanisms of disease (hsu et al. 2014).

Uncovering disease mechanisms can lead to the iden-
tification of new disease-specific biomarkers as well 

as targets for new drug therapies (Mercola et al. 2013). 
disease-specific biomarkers can expedite the diagnosis of 
diseases and effectively predict their responses to thera-
pies, allowing for personalised treatment of each patient. 
Furthermore, when mechanistic studies identify novel drug 
targets, patient-derived ipsCs can be used to screen for 
beneficial versus toxic drug effects specific to the genetic 
makeup of each patient. by contrast, it is not possible to 
predict these effects accurately with prior approaches that 
use traditional animal models. 

Drug Screening
ipsC-derived tissues are unique to each individual. not 
only can they be used to study individual susceptibilities 
to diseases, but they can also lead to tailored therapy, or 
personalised medicine. patient-specific ipsC-derived tissue 
can be tested with conventional drug therapies to reveal the 
optimal treatment for each patient, avoiding a costly and 
inefficient trial-and-error approach that is prone to adverse 
reactions (Liang et al. 2013; Mathur et al. 2015). For example, 
the medical management of atrial fibrillation is complex. 
a doctor and patient discuss issues such as the risks and 
benefits of anticoagulation and, depending on symptoms, 
either a rate control or rhythm control strategy. Finding the 
optimal therapeutic regiment for a patient with atrial fibril-
lation, however, is challenging, time-consuming and can 
result in frequent emergency room visits, not to mention 
adverse side effects which are potentially life-threatening. 
by contrast, in the future, ipsCs from a patient with atrial 
fibrillation may be used to generate cardiomyocytes that 
could be safely tested with different rate and rhythm control 
agents. Using various in vitro assays, the optimal drug and 
dose could be determined empirically in a dish, thus avoiding 
drug titration and undesirable side effects. 

Induced Pluripotent Stem 
Cells in Cardiovascular 
precision Medicine

Mark Chandy
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research Fellow
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Joseph C. Wu
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ipsC disease ModeLLinG 
WiLL VastLY iMproVe oUr abiLitY to 
diaGnose, proGnostiCate and treat 

CardioVasCULar disease

induced pluripotent stem cells (iPscs) are derived from somatic cells obtained from human subjects. 

iPscs can be used for disease modelling, drug screening, and regenerative therapy. iPscs have the 

potential to revolutionise patient care as part of precision medicine tailored to the individual.
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the ipsC-derived tissues may also enhance clinical trials. 
For example, a medication may not have an overall effect on 
a large population of patients despite selection for patients 
with optimal demographics and risk factors. although a 
subpopulation may respond to a treatment, the effect is 
masked by non-response in the larger heterogeneous popu-
lation. to address this problem, population-based studies 
using patient-derived ipsCs could preselect patients with 
an optimal risk-to-benefit ratio prior to starting the clin-
ical trial. A rhythm control medication for atrial fibrillation, 
for instance, could be tested in ipsC-cardiomyocytes from 
atrial fibrillation patients to predict who would respond to 
a drug and also to test for adverse side effects such as 
drug-induced arrhythmias. patients identified to have safe 
and efficacious responses in the ipsC screening would be 
subsequently enrolled into the trial. this enriched sample 
population would have a larger chance of beneficial effect, 
which would improve power and possibly reduce cohort size. 
if the drug were approved for clinical use, an ipsC-cardio-
myocyte screen could be used to predict which patients in 
a general population would enjoy the greatest benefit for 
the new drug in comparison to other antiarrhythmic agents. 

Regenerative Medicine
Regenerative medicine is the holy grail of stem cell research. 
ipsCs represent a limitless source of tissue that could repair 
or replace organs (Lu et al. 2013). because they are autol-
ogous, the use of ipsCs could avoid immunosuppression 
that complicates standard organ transplants. Moreover, if 
the genetic cause of a patient’s disease is known, the muta-
tion could be corrected with genome editing and a replace-
ment organ could be synthesised in vitro and implanted. For 
example, patients with Marfan syndrome have a mutation 
in the fibrillin gene that causes valvulopathy and a dilated 
aorta. over time, the valve and the aorta may need to be 
replaced with a prosthetic valve and aortic graft. With regen-
erative therapy using ipsCs, the genetic mutation could be 
corrected with gene editing and a new aortic valve and aorta 
synthesised from ipsCs. however, there are several obsta-
cles to translating regenerative therapies from the bench 
to clinical practice. From primary tissue collection to gener-
ating terminally differentiated ipsC-derived tissue, regen-
erative medicine requires an enormous amount of time 

and financial cost. even under ideal conditions, the ipsC-
derived tissues are notorious for batch to batch varia-
bility and immaturity. If regenerative therapy could over-
come these hurdles, U.S. Food and Drug Administration 
approval would require that the ipsC-derived tissue be 
delivered in a targeted manner with no immunogenicity, 
tumorigenicity or toxicity (neofytou et al. 2015). in addi-
tion, the transition to complex tissue and organ struc-
ture is challenging, since the three-dimensional structural 
organisation of tissues is lost in a petri dish. nevertheless, 
advances in biomechanical engineering and emerging 3D 
printing technologies could make it possible to emulate 
the environmental configuration that facilitates the trans-
formation of a complex cellular structure into an organ. 

Conclusion
in summary, ipsCs are a powerful new modality in clinical 
medicine. they will not only enhance our understanding of 
diseases and lead to the discovery of new drug therapies, 
but will also advance personalised medicine and expedite 
clinical trials by enriching patient populations. the regen-
erative powers of ipsCs have yet to be fully realised, but 
may one day lead to definitive treatments of end-organ 
dysfunction. 

Figure 1. iPsc Precision Medicine in cardiovascular Research

a blood sample from a patient is used to make induced pluripotent stem cells (ipsCs). the ipsCs can be differentiated into any cell type using growth 
factors. the ipsC-derived tissue can subsequently be used for disease modelling, drug screening or regenerative medicine. 

For full references, please email edito@healthmanagement.org or 
visit the website

  RefeRences

KeY points

•	 Induced pluripotent stem cells (iPSCs) are 
derived from somatic cells obtained from 
human subjects

•	 iPSCs can be used for disease modelling, 
drug screening, and regenerative therapy

•	 iPSCs have the potential to revolutionise 
patient care as part of precision medicine 
tailored to the individual
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american College of 
Cardiology 2017 Meeting
Cholesterol Lowering (r)evolution, taVi and More...

W ashington hosted this year’s annual scientific 
meeting of the american College of Cardi-
ology (aCC), featuring a broad variety of hot 

topics. the sUrtaVi trial (reardon et al. 2017) demon-
strated that a transcatheter aortic valve implant (taVi) 
is noninferior to surgical replacement in patients at 
intermediate surgical risk (similar rates of death and 
disabling strokes in both groups). this paves the way 
for a further push towards using percutaneous valve 
replacements in patients who could conventionally 
only undergo a surgical procedure. However, this is 
not without caveats: taVi incurred an almost four-fold 
higher risk of requiring pacemaker implantation, and 
the need for re-intervention 12 and 24 months later 
was significantly higher in the taVi group. the long-
term durability of the implants is still in question and 
hence it is unlikely that taVi will become the preferred 
modality for the treatment of severe aortic stenosis 
in younger patients.

two trials demonstrated noninferiority of instan-
taneous wave-free ratio (iFr) compared to fractional 
flow reserve (FFR) at preventing adverse cardiac events 
when used in the assessment of coronary artery lesions 
that appear angiographically of intermediate severity: 
deFine-FLair (davies et al. 2017) and iFr sWede-
heart (Götberg et al. 2017). both observed a similar 
rate of major adverse cardiac events at 1 year regard-
less of whether the patient was investigated with iFR 

or FFr. procedure length was on average 4 minutes 
(8%) shorter and associated with fewer symptoms in 
the iFR group, as this does not require the adminis-
tration of vasodilating medication. Given the relatively 
widespread use of FFr (3-10% of all coronary angio-
grams performed in interventional centres, depending 
on the respective healthcare environment), only time 
will tell whether a different technology achieving similar 
outcomes will take hold.

prevention rather than treatment is key—at least 
when correlating the amount of data presented at the 
aCC meeting investigating both (LdL-) cholesterol-
lowering and (hdL-) cholesterol-increasing medica-
tion. two major trials—FoUrier (sabatine et al. 2017) 
and ebbinGhaUs (technically a substudy of FoUrier) 
—investigated safety and efficacy of evolocumab, an 
injectable proprotein convertase subtilisin/kexin type 
(pCsK) 9 inhibitor aimed at reducing LdL-cholesterol 
levels. participants with established cardiovascular risk 
on statin therapy and LdL-C ≥ 70 mg/dl (equivalent to 
1.8 mmol/l) were eligible for enrolment. ebbinGhaUs 
focused on whether the drug would cause cognitive 
impairment (it did not, at 19 months follow-up), while 
FoUrier demonstrated effective LdL-C reduction by 
59%. Further, the primary endpoint (incidence of cardi-
ovascular death, myocardial infarction, stroke hospi-
talisation for unstable angina or coronary revasculari-
sation) was met, and evolocumab performed statisti-
cally significantly better than placebo (9.8% vs 11.3%, 
respectively). overall, the drug was well tolerated and 
showed only a slight increase of injection site reac-
tions (2.1 vs 1.6%). interestingly, the benefit at three-
year follow-up is predominantly derived from a lower 
rate of myocardial infarction (3.4 vs 4.6%), coronary 
revascularisation (5.5 vs 7.0%) and stroke (1.5 vs 1.9%). 
Cardiovascular as well as death from any cause were 
similar in both groups and did not seem to benefit from 

taVi is CLearLY deVeLopinG 
into a CoMpetitiVe teChnoLoGY 

that MiGht GiVe CardiaC sUrGeons 
a Good rUn For their MoneY

the latest cardiology research was presented at the American college of cardiology meeting: transcathe-

ter valve implants emerge as an alternative in less than high risk severe aortic stenosis patients; can iFR 

define whether your coronary artery requires a stent? Extremely low ldl-cholesterol levels at a price point 

– but does it translate into better outcomes? could implantable sensors revolutionise the way we manage 

heart failure in the 21st century?
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aggressive LdL-cholesterol lowering medication. one 
might argue that, intuitively, even extremely low LdL-C 
levels of median 0.78 mmol/l cannot reduce cardio-
vascular death rates after only three years. However, 
this is certainly worth considering when assessing 
the costs of treatment. in the UK, the national insti-
tute for health and Care excellence (niCe) has evalu-
ated Evolocumab in a technology appraisal published 
in June 2016: it is thus recommended as an ‘option 
for treating primary hypercholesterolaemia or mixed 
dyslipidaemia’ (niCe 2016). the guideline endorsement 
only applies to patients without cardiovascular disease 
(CVd) in the context of hereditary forms of high LdL-C 
concentrations (>5.0 mmol/l; 3.5 mmol/l if high CVd 
risk), or patients with a primary (non-familial) form of 
hypercholesterolaemia at high CVd risk (starting at 
LdL-C >3.5 mmol/l, depending on risk factor profile). 
the annual cost has been quoted between Gbp 4,400 
and 6,100 (eUr 5,100-7100; excl. Vat). according to 
niCe, a discount in the context of a patient access 
scheme has been agreed between the Department 
of Health and the manufacturer Amgen, but the level 
of discount has not been publicised. one is thus left 
in a grey area when it comes to healthcare economic 
considerations. Would the average patient accept a 
two-weekly injection, given it does not prevent death 
but slightly modifies cardiovascular risk? 

Quite exciting possibilities were presented with 
an implantable device (CardioMeMs hF) measuring 
pulmonary artery pressures (PAP) in patients with heart 
failure; the ChaMpion trial (desai et al. 2017) exam-
ined whether readmissions to hospital could be averted 
by ambulatory monitoring of haemodynamic data. More 
than 1,000 patients had received the device and the 
percentage of patients admitted for heart failure 
reduced from 59% to 22% in the 6 months following 
implant. For the individual, this translates into a mark-
edly reduced frequency of admissions: 0.92 vs 0.37 
admissions per 6 months. this was achieved through 
early adjustment of the medical therapy, with inten-
sified therapy if measured PAP increased (indicating 

impending clinical deterioration). Medical and quality-
of-life implications aside, this makes further economic 
sense: an average cost of Usd 23,000 (eUr 21,500) is 
quoted by Medicare for device implant in the Us, and 
the average cost reduction equates to USD 13,000 
(EUR 12,100) per patient per year (by reducing the 
number of hospital admissions), hence reaching a 
break-even point at roughly two years. Maybe the 
associated savings could then fund the rather costly 
pCsK9 inhibitors?

Conclusion
the field of cardiology is clearly making progress on 
all fronts. the field of preventive therapy sees exciting 
new opportunities through aggressive cholesterol 
reduction; the physiological assessment of coronary 
artery disease in the catheter laboratory could become 
simpler, and taVi is clearly developing into a compet-
itive technology that might give cardiac surgeons a 
good run for their money. the validation of the pap 
sensor devices exhibits truly disruptive potential: 
remote-control adjustment of medical therapy could 
revolutionise the way physicians manage heart failure, 
leading to better quality of life and fewer hospital 
admissions for a large patient cohort. 
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KeY points

•	 transcatheter valve implants emerge as an 
alternative in less than high risk severe aortic 
stenosis patients

•	 Physiological assessment of coronary artery 
disease in the catheter laboratory simplified: 
can iFr define whether your coronary artery 
requires a stent?

•	 extremely low LDL-cholesterol levels at a 
price point – but does it translate into better 
outcomes?

•	 How implantable sensors could revolutionise 
the way we manage heart failure in the 21st 
century
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After being caught up during the campaign by 
the media fetish over shameful drug price hikes, 
president trump promised to lower drug prices. 

Given deep public outrage directed at high drug prices, 
this price lowering would be quite popular with his base, 
as well as all other americans. Yet, such a task—similar 
to the “replacement” of obamacare—is, in trump’s 
word, “complicated.”

Taking on the Drug Industry 
the nonspecifics in policy making that lingered from the 
campaign into the first months of the trump adminis-
tration came to an abrupt end with trump’s proposed 
budget and house speaker paul ryan’s american health 
Care act (ahCa). both proposals unleashed torrents of 
criticism, and revealed that neither trump’s voter base, 
nor the public at large, were considered much in current 
republican policy-making. the content of “replacement” 
in the ahCa, its subsequent turbulent political process 
and its final defeat by the Republicans themselves, all 
became an embarrassing blow to both trump and ryan 
(stanage, 2017a; Cassidy, 2017).   

Given the deficit hawks Freedom Caucus stand 
against “tax credit entitlements,” trump now may have 
to shift to his next bipartisan approach to replace the 
affordable Care act (aCa). his “art of the deal” super-
powers had failed miserably in this first legislative 
attempt. his final epitaph was “let obamacare explode,” 
which may now be the province of Health and Human 
Services Secretary Price (Davidson 2017; Weber 2017).

Commenting on trump’s claim that obama “wire-
tapped’ trump tower, which he heard on Fox News 
that he watches daily, Comedian bill Maher rattled off 
a list of psychoactive drugs in direct-to-consumer (dtC) 
drug ads regularly shown on the Fox morning show, and 
quipped: “don pick one!” 

pharmaceutical Industry: Complex and 
powerful   
the soaring use of very expensive specialty pharma-
ceuticals has dearly cost patients and families, along 
with the federal and state governments, and employers 
more and more each year.  the number of outrageous 
price hikes trumpeted in the mass media brought the 

issue to the forefront of public debate, and in the Presi-
dential campaign. While most pharma industry develop-
ments have received little analysis in the medical liter-
ature, corporate drug news (excepting recent notable 
price climbs and the $5.4+ billion spent on direct-to-
consumer (dtC) drug ads [bulik 2016]) remains the prov-
ince almost exclusively inside industry corridors and a 
few select think tanks.

beyond threats for drug price regulation, rolling back 
government regulations caused anxiety among phar-
maceutical executives (Garde 2017), who feared that a 
less robust Food and Drug Administration (FDA) would 
lead to possible loss of insurance coverage for pricey 
drugs. In particular, there have been tensions with Phar-
macy benefit Managers (pbMs) and insurance compa-
nies, who seek added profits for their bottom lines on 
top of the manufacturers' discounts. by the time drugs 
reach consumers, the system baffles nearly everyone: 
"Who knew it was so complicated?" 

Robust review processes are critical to both convince 
and encourage physicians and insurers of the value of 
these extremely high-cost new medicines (beasby 2017). 
outgoing Fda chief under obama, dr. robert Califf, 
maintains that faster drug approval does not neces-
sarily mean less expensive drugs: "there's not a direct 
relationship between the cost of development and the 
price of drugs or devices" (Califf quoted in Lupkin and 
tribble 2017).  

trump seeks to radically change how the Fda vets 
new drugs by speeding up the "slow and burdensome" 
process (Kaplan 2017). Changing review standards may 
not be appreciated by FDA staffers and could rattle the 
biopharmaceutical industry, as well as their stocks. the 
public Citizen's health research Group, among other 
health advocates and scientists, believes the FDA already 
concedes too much to industry parties (Carmone 2017).       

trump on drugs
Part 1
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inFLation in U.s. 
drUG expenditUres has Far 

oUtpaCed other MediCaL 
Costs For Years

A hundred days into the trump administration, don't expect the vaunted changes to drug prices after the 

corporate execs get to trump.



CoMpassuSA

Volume 17 • issue 2 • 2017 173

©
Fo

r 
pe

rs
on

al
 a

nd
 p

ri
va

te
 u

se
 o

nl
y.

 R
ep

ro
du

ct
io

n 
m

us
t 

be
 p

er
m

it
te

d 
by

 t
he

 c
op

yr
ig

ht
 h

ol
de

r.
 E

m
ai

l t
o 

co
py

ri
g
ht

@
m

in
db

yt
e.

eu
.

should trump and his Fda designee, dr. scott 
Gottlieb, focus on speeding through new innovative 
medical products from the top biopharma research 
firms, they need to enforce strengthened post-
marketing surveillance. When a drug reaches the 
larger patient population who experience many clin-
ical conditions and simultaneously take multiple drug 
entities, mishaps become more common and prob-
lematic beyond the two company-chosen clinical trials 
reviewed by the FDA. Under the “gold standard,” the new 
drug is passed based upon being better than placebo—
not head-to-head against any existing competitor on 
the market. 

trump has made other promises for sweeping dereg-
ulation amidst the price pressures (Keshavan, 2017). 
With “value-added reimbursement” being introduced 
and surveilled, clinicians might tend to side with their 
patients to support trump’s Medicare part d price 
controls. Doctors spend more time with patients 
explaining drug therapies and side effects to patients, 
and must deal with dtC ad explanations, pbM tiers, prior 
authorisations, and co-payment issues. spending on 
pharmaceuticals has far outpaced that on physicians, 
hospitals, and other parts of the medical care expend-
iture pie. Aggressive pricing by drug firms produced a 
$324.6 billion dollars yield in 2015, up 9% from 2014; 
2015 saw an additional 11.7% increase in drug outlays 
(schumock 2016).  

“Getting Away With Murder”
trump picked up on the broad public resentment 
against drug price increases from the campaign and 
as president has made trenchant attacks on the drug 
industry. at his first news conference as president-
elect trump accused drug makers of "getting away with 
murder" and pledged to "save billions of dollars" for U.s. 
purchases in Medicare, Medicaid, the defense depart-
ment and Veterans Administration. His comment sent 
drug stock prices down dramatically, but there was no 
follow-through with drug prices going down (Walker 
2017).   

After a meeting at the White House with pharmaceu-
tical Ceos, the rhetoric on price controls eased. pharma 
executives still have many concerns with a president 
who demonstrates little knowledge of their industry 
and has given few specifics. Lax regulations, along with 
trump's mentioning "compassionate use of experi-
mental drugs," are issues about which pharma retains 
strong opinions. Compassionate drug use refers to drug 
companies expanding access to investigational drugs 
that are still in clinical trials. Such a patient demand 
should be cautiously examined for provider and payer 
acceptance, as well as clear safety issues. Multiple Fda-
approved drugs have been removed from the market 

when they cause severe mishaps in the larger patient 
population. Wikipedia lists 178 “significant withdrawals 
from the market” since thalidomide in 1961 (2017). 
after the Fda approved tarceva, a $94,000 a year lung 
cancer entity made by Genentech, it was later found 
to be wasted and ineffective on about 90% or more of 
the patients using it. only patients with a certain gene 
mutation benefited from tarceva.  

The story of Tarceva shows the danger of approving 
experimental medicines before reliable scientific data 
show they are effective -- which regulators are now 
doing more frequently.  Pressure by powerful pharma-
ceutical company lobbyists and often dramatic testi-
mony by patient groups looking for hope, Congress 
has repeatedly loosened regulations to speed medi-
cines to sale (Petersen, 2017, p.1).  
While Pharma remains small capital compared to 

other industries in the American economy, it has histor-
ically wielded disproportionate political power. Multi-
national brand manufacturers (housed in only seven 
advanced nations) discover new expensive novel ther-
apies. a key industry segment is the global generics 
market that chiefly supplies pharmacy benefit managers 
in the U.S. and many developing nations with much 
lower cost drugs, including APIs (approved pharma-
ceutical ingredients from mainly india and China) that 
get poured into brand entities made in the U.S. A mass 
of over-the-counter (otC) products (including analge-
sics, digestive agents, dietary substances, vitamins, 
minerals and herbals) are readily consumed by the 
patient out-of-pocket.   

inflation in U.s. drug expenditures has far outpaced 
other medical costs for years despite quality efforts by 
managed care pharmacists to keep cost contained (CVs 
health 2017; Joszt 2106).  popularly used brand drugs 
for the elderly, as well as most generic drugs, have seen 
regular double-digit price climbs (silverman 2016).  

The First Hundred Days of the Administration 
dramatic changes are usually expected to happen 
during the first hundred days of any new administra-
tion (Adams, 2017), starting anew with fresh desired 
directives and demonstrating technical expertise in full 
understanding of the Washington, dC, and national 
landscape, which is a perquisite to passing policy. the 
public usually allow for some novice miscalculations, 
but expect a give and take that is devoid of unilateral 
decisions.   

in the case of the trump administration, it has been 
much different (stanage 2017). trump showed he was 
a “man of action”, fulfilling promises to his base with 
a long series of executive orders. there was much 
fanfare on his repeal of the aCa. this has been so 
badly botched where Republicans did not consider 
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a  “replacement”, let alone think it out in legisla-
tive language. the secret charade of “hide the bill” 
in a basement Capitol room for select review of the 
so-called “replacement” indicates deep splits within 
the republican ranks. the jubilance of the republican 
election sweep has seen meagre gains on their bold 
legislative to-do list (steinhauer, 2017). trump has yet 
to demonstrate understanding of either the healthcare 
system, or the pharmaceutical industry. 

ryan’s american health Care act bill turned out as 
a huge tax break for the rich, while throwing 24 million 
americans out of coverage. Medicaid covering some 
70 million Americans was to be more than decimated 
through block grants to ease federal payments to the 
states over time. the proposed $334 billion federal 
cut was intended to cover forthcoming corporate and 
personal tax cuts under the next round of tax reform.

Contemporary pharmaceutical developments and 
their adverse impact across the world are evident 
on several fronts: global access to essential medi-
cines, particularly for the most vulnerable; drug safety 
problems; controversial marketing issues; promo-
tion expenses exceeding r&d outlays; patent protec-
tion losses; biosimilars coming to market, and the 
outsourcing of manufacturing and conduct of clinical 
trials abroad, among many others. the megamerger 
and acquisition fervour continues to rapidly reshape 
the players; this trend is predicted to heighten under 
the trump administration to further consolidate their 
economic, and political power both nationally and 
internationally.  

business leaders depend upon government in crucial 
ways and prefer predictability for both near and longer-
term planning. outright disruption in healthcare is the 
best way to describe what faces, not just most amer-
icans in health care these days, but also the pharma-
ceutical industry, given the commentary on sweeping 
deregulation, price controls for Medicare part d, and 
other appeals that trump has made to his supporter 
base.   

pharmaceutical executives have identified a number 
of precarious issues that may be forthcoming from a 
trump administration, including:

• Corporate tax reform clearly will affect the drug 
industry with his proposed export/import levy; 
reform will definitely create winners and losers 
among multinational drug manufacturers with 
international investments.  

• orphan drugs have proven to be very profitable for 
rare diseases; they are publicly subsidised when 
the numbers of patients are small, so any new 
policies might alter this. 

• Solving the opioid epidemic involves steps to 
bring drug companies and practising physicians 

more into the spotlight of Governor Chris Chris-
tie’s new Commission. 

• trump's views on vaccines causing autism, along 
with the potential of unleashing Robert Kennedy, 
Jr. on a Commission to investigate vaccine use 
is frightening to this industry segment that has 
blossomed wildly over the last eight years.  

• examining false claims for various complementary 
and alternative medicines that may also extend 
to direct-to-consumer (dtC) advertising of major 
brands. 

• Super “bugs”, antibiotic resistance, and new social 
epidemics where firms have lagged.

• Medical devices have evidenced a number of 
problems in their functioning, necessitating new 
regulations. 

• the recently passed 21st Century Cures act with 
bipartisan support that favoured cancer pharma-
ceutical firms could be redirected in uncertain 
ways.   

• Clinicians’ and scientists’ reactions to the trump 
budget and its $40 billion cut to the national 
institutes of health. Many now are wary of trump’s 
administration’s support for science in general.  

• other problematic tax issues may affect the many 
tax breaks firms get for r&d, plant and equip-
ment, and a host of other areas.  

• in developing the ahCa proposal, industry sources 
were not consulted; hearings were not held where 
they could offer their voice; and it appeared from 
newsletters, that none of the parties who had 
vested interests established under the aCa were 
givien consideration.  

• industry r&d expenditures have lagged behind 
promotion expenditures for many companies; 
future incentives for innovative drugs could be 
more closely examined in terms of what truly 
affects the public's health.  

• the generic industry has blossomed with its 
own set of price increases. While these lower-
cost entities are preferred by pharmacy benefit 
managers, brand manufacturers have concerns 
over the number of brand entities going off 
patent. a trump administration attempting to 
keep expenditures low, which employers would 
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favour, might stimulate the FDA for more generic 
approvals, a record of more than 800 last year, 
with many "first-time generic drugs."  

• issues of biosimilars (complex biological enti-
ties) being imported from manufacturers abroad, 
or U.S. generic firms, threaten the huge profit 
streams of major manufacturers, which have 
sought delaying regulations. 

• tax policy may affect the tremendous amount of 
outsourcing that major manufacturers do in their 
drug production; these much cheaper-paying jobs 
are again what the trump administration expects 
to tackle and bring home.  

• trump’s immigration ban and visa programme 
affects biomedical manufacturers as well as 
medical student recruitment, residency place-
ments and scientific exchanges; pharma leaders 
have spoken out about it.

the trump administration has not shown great 
interest in using the common political process for 
formulating legislation. When Cabinet appointees finally 
get their staffing to work, will specifics in policy ideas 
receive full input from the corporate sector—a worry 
of business interests.

trump campaigned on "huge tax cuts," but the pros-
pects for quick tax reform according to Fortune Maga-
zine are not looking good. it will likely be a contentious 
process to appease Congress where pharma money 
now goes to both political parties.  

Part 2 of this article will address the increasing role 
of specialty pharmaceuticals in the cost explosion and 
will detail several specific drug entities and their outra-
geous price increases that have been heralded in the 
popular press.  More of what trump and Congress may 
have in mind for healthcare reform may emerge over 
the next month.  

Acknowlegments
My sincere thanks to naimah Malik for preparation of 
the manuscript and especially to Agatha Gallo, Ph.D. 
for research assistance. 

KeY points

•	 the trump administration is enduring 
multiple serious problems in its first 100 
days 

•	 republicans face a bleak future to overcome 
their promise to “repeal and replace” the 
Affordable Care Act under Obama

•	 taking on the pharmaceutical industry proves 
to be a most difficult endeavour for trump 

•	 the climbing cost of pharmaceuticals will 
likely continue to cause a burden to patients, 
employers, and government
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THANH TRAN
Ceo, ZoetiCx, san Jose, Usa

Management Tip
treat people with respect, build trust, demonstrate caring, 
exude integrity, display dependability and character.
read thanh tran’s blog on Can a health Collaboration ecosystem 
Lead to patient homeostasis? at https://iii.hm/9pk

PETER 
KAPITEIN
patient adVoCate, 

inspire2LiVe, aMsterdaM, the 

netherLands

healthcare exists because we 
patients exist and therefore we should not only be 
asked about what we want, we should also decide 
about all matters in healthcare. simply for the sake 
of the patients and their loved ones and for the sake 
of lower costs in healthcare. i’m convinced and have 
done research on this; putting patient advocates in the 
right position will greatly lower the cost of healthcare.

read peter Kapitein’s blog on Why don’t We introduce 
patients into healthcare Management? at https://iii.
hm/9pi

“Data is here so search for its insights. 
don’t focus on the problem, look for the 
solution. to do this we need to have a 

hackers' spirit and the pride to overcome 
challenges”

“Medical improv 
is an exciting 
teaching tool 
that can be 

used to promote 
emotional intelli-
gence, communi-
cation, teamwork, 

and leadership 
skills in healthcare 

professionals”

“If about us, not without us”

visit healthmanagement.org/blog/index for more i-i-i blogs from healthcare thought leaders

IGNACIO 
MARTINEZ 
SORIANO
data sCientist, hospitaL 

UniVersitario raFaeL 

MéndeZ, LorCa, spain

Career Highlight
When i went from Management Chief of it to being 
a data scientist and discovered the power of the 
data and machine learning.

read ignacio Martinez soriano’s blog on how is 
Machine Learning improving patient Lives? at https://
iii.hm/9pj

BETH 
BOYNTON
ConFident VoiCes 

in heaLthCare            

boston, Usa

Management Tip
If you want to build asser-
tiveness in staff, ask them 
what they need to accom-
plish a goal or contribute to 
an organisational initiative. 
then listen and validate!

read beth boynton’s 
blog on What is Medical 
Improv and how Can it 
Help Us in Healthcare? at 
https://iii.hm/9ph
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digitally-driven healthcare system - one that 
must put the patient first.
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