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THE WORLD FEDERATION OF 
NEUROLOGY AND THE IMPACT OF 
NEUROLOGICAL DISEASES
On 22July 2014, the World Federation 
of Neurology (WFN) launched World 
Brain Day, dedicated to bringing more 
attention to brain health and the pre-
vention of brain diseases. Brain disor-
ders, comprising mental, neurological 
and substance-use conditions, con-
stitute 13% of the global burden of 
disease (Collins et al. 2011), surpass-
ing cardiovascular disease and cancer.

Disease Burden
The burden of brain disorders and neu-
rological diseases is underestimated, 
and under-recognised, with conse-
quent under-resourcing and a lack of 
comprehensive and coordinated pre-
ventive, diagnostic and therapeutic 
measures. Stroke and traumatic brain 
injury, the two most important causes 
of neurological disability around the 
world, are often not appreciated as 
neurological disorders.

The WFN promotes high quality 
brain health worldwide: political and 
funding priorities need to shift, 
and governments and international 
organisations need to prioritise brain 
health (Anon 2011).

Neurological diseases are a major 
cause of death. Worldwide, stroke is 
the second commonest cause of death 
after ischaemic heart disease (Lozano 
et al. 2012). One to two percent of the 
global population suffers from a disa-
bility related to traumatic brain injury. 
Neurological diseases are responsi-
ble for 4.5-11% of all disease burden, 
depending on whether one looks at 
low- or high-income economies (WHO 
2004). Lower-middle-income coun-
tries are hit the hardest. 

As with stroke the incidence of neu-
rological conditions, such as dementia, 
Parkinson’s disease and other neuro-
degenerative disorders increases with 
age, and the ensuing disability adds 
to the burden of care, management 
and cost. Ageing is combined with 

an increase of cognitive disorders 
and dementia in developed countries, 
whereas neurological infection and 
epilepsy are dominant in the devel-
oping world.

The number of disability-adjusted 
life years (DALYs) attributable to neu-
rological illnesses – years lost due 
to premature death combined with 
the equivalent years of healthy life 
lost through poor health or disability 
– is expected to rise from 92 million 
worldwide in 2005 to 103 million by 
2030. Several chronic diseases such 
as diabetes cause peripheral neurop-
athy leading to neurological disability. 
Infectious diseases such as leprosy 
are still an important issue, and polio-
myelitis still causes disability in some 
countries.

Access to Healthcare
Although considerable progress has 
been made in diagnosis and therapy, 
great disparities in the availability of 
treatment persist. According to the 
World Health Organization (WHO), less 
than 9 percent of the world’s popu-
lation has access to more than one 
neurological hospital bed per 10,000 
inhabitants. In developed countries 
there is an average of three neurolo-
gists for every 100,000 people; in low 
income countries the number is only 
0.03 per 100,000. For many neurologi-
cal disorders, inexpensive but effective 
treatments are available (WHO 2004): 
up to 70 percent of people with epi-
lepsy could become seizure-free with 
antiepileptic drug treatments, but 
more than 80 percent of patients 
remain untreated in most low income 
countries (Birbeck et al. 2014).

Cost
Brain disorders are costly: in Europe 
the annual costs of brain diseases 
for EU economies are estimated to 
be €798 billion, 60% attributable to 

direct costs and 40% to lost pro-
ductivity. Neurological disease alone 
accounts for €336 billion (Gustavsson 
et al. 2011; Olesen et al. 2012).

The World Federation of 
Neurology
The WFN has 117 member organi-
sations, and fosters quality neurol-
ogy worldwide, through cooperation, 
education and biennial world con-
gresses. WFN teaching centres have 
been established in Africa, and more 
are planned for Asia.

The WFN actively promotes research, 
and cooperates with neurological spe-
cialist societies worldwide, acting in 
partnership with a range of commit-
ted international neurological spe-
cialty organisations, such as the World 
Stroke Organization, the Movement 
Disorder Society, the International 
League Against Epilepsy, the 
Peripheral Nerve Society and others. 
The WFN awards grants for educa-
tional and scientific projects annually, 
and neurologists from member states 
can apply for junior travelling fellow-
ships. The WFN, as a global society, 
promotes the best neurological train-
ing for neurologists worldwide (Steck 
et al. 2013), and supports the great 
efforts made by neurologists world-
wide to improve the lives of patients 
with neurological diseases. The WFN 
is actively cooperating with WHO, and 
is involved in the development of the 
new ICD 11. 

The WFN provides a website, actively 
uses social media, and publishes an 
online newsletter World Neurology 
(free to download on the WFN website- 
http://www.wfneurology.org/) and a 
scientific monthly publication Journal 
of the Neurological Sciences.
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Globally the largest trade fair and forum for 
medical technology and products, this 
year’s Medica will welcome the world 
of healthcare as of November 12. For 
four consecutive days, Germany’s 
Düsseldorf Fairground will be the place 
to be, with organisers looking to top last 
year’s impressive numbers: 132,000 
trade visitors from 120 countries, and 
4,641 exhibitors from 66 nations. 

Taking place alongside the industry 
exhibition and an integral part of Medica, 
the planned special shows, sessions, 
forums and conferences will provide the 
academic, scientific and interdisciplinary 
training component of the fair.

Who Is Who 
The Medica online portal offers unique 
features, which take congress net-
working to another level. New this year, 
‘Who is Who’ allows registered trade fair 
visitors to use the website in order to 
create their profile and search for other 
members by certain criteria, enabling 
the easy finding of suitable contact 
partners. 

Matchmaker
‘Matchmaker’, the congress’ contact 
and cooperation forum, is a complimen-
tary communication platform. Designed 
to allow the anonymous submission of 
questions or offers directly to an exhib-
itor ahead of the congress, users’ iden-
tity remains confidential.  Only after 
receiving an answer from an exhibitor 
can the user decide if they wish further 
personal contact.

Medica in the Mobile World
The exclusive Medica smartphone app 
offers an organisational tool that makes 
trade fair visit preparation extremely 
easy. Offline search, GoogleMaps link 
and the interactive fairground hall map 
allow users to access the database of 
exhibitors and products, and tailor-make 
their itinerary of stands and halls they 
plan to visit. The trade fair information 
software ‘marks the spot’, making the 
exact location of each exhibitor visible.

The Conferences 
The Medica Education Conference 
The MEC is targeted at medical prac-
titioners and professional groups 
with an interest in specialised medi-
cine, whether in the areas of research, 
development, manufacturing or buying 
of innovative medical technology. 

Structured in a manner that allows 
the visitor to attend many diverse and 
entertaining sessions, the educational 
programme features 90-minute sym-
posia, discussion forums and interactive 
case studies, seminars, training courses 
and plenary sessions, all centred around 
four themes: 
Infection and Inflammation – causes, 
principles of pathogenesis, treatment.
Telemedicine and Robotics – possi-
bilities of computer-assisted surgery. 
Gastrointestinal Oncology – progress, 
new biomarkers, personalised treatment. 
Interventional Medicine – technical 
innovations, new procedures. 

German Hospital Conference  
The congress of the German Hospital 
Conference Association ‘Kongress der 
Gesellschaft Deutscher Krankenhaustag 
DKT’ is the leading communication 
platform for hospital decision makers, 
medical professionals and area experts. 

Further conferences are:

 Medica Medicine + sports   
    Conference 

 Medica physio Conference 

 DiMiMED – The 2nd International 
 Congress on Emergency, Disaster  
 and Military Medicine

The Forums 
A global, trendsetting and essential plat-
form for interchange of know-how as well 
as demonstrations of the latest 
technologies. 

 Health IT Forum 

 Connected Healthcare Forum 

 Tech Forum 

 Econ Forum by Techniker   
    Krankenkasse

 physio Forum 

 Wound Care Forum 

 Compamed High-Tech Forum by  
    Ivam

 Compamed suppliers Forum by  
    DeviceMed

The Medical App 
Competition
For the 3rd time consecutive year, 
Medica will host a live competition for 
the best Medical App for use in the daily 
routine of a doctor or in the hospital. 
App submission criteria include:
•  to be exclusively targeting the 

doctor/the doctor’s assistant 
hospital team, 

•  to optimise processes and raise 
efficiency,

•  to provide secure and reliable 
functionality, 

•  to have been launched in 
minimum one app store (Android, 
Blackberry, iOS, Windows Phone). 

The App does not have to neces-
sarily comply with the EU Medical 
Device Directive or have obtained FDA 
Approval. This competition is being 
held within the Connected Healthcare 
Forum. 

MEDICA PREVIEW 
The Conferences 

The Forums 
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RSNA’s centennial celebrations begin 
at the 100th Annual Meeting and 
Scientific Assembly, 30 November – 5 
December. 

Centennial showcase
The Centennial Showcase will be pre-
sented “virtually” by Wilhelm Roentgen, 
who will share an account of the 
events that sparked a specialty - and 
how RSNA changed the way we prac-
tise medicine. The showcase will also 
include exhibits on the history of radi-
ology and the RSNA, art exhibits, and 
invite radiologists to tackle cases of the 
century with the equipment available 
at the time. 

plenary sessions 
Sun 30 Nov: 8:30 - 10:15, Arie Crown Theater

president's Address: Reflect on the past, 
prepare for the Future NR Dunnick 

Mon 1 Dec: 1:30 - 2:45, Arie Crown Theater

New Horizons Lecture: Future of ultrasound 
JM Rubin

Tue 2 Dec: 1:30 - 2:45, Arie Crown Theater

Annual Oration in Diagnostic Radiology: 
Transitioning from volume-Based to value-
Based practice: A Meaningful Goal for All 
Radiologists or a Meaningless platitude? DC 
Levin

Wed 3 Dec: 1:30 - 2:45, Arie Crown Theater

Annual Oration in Radiation Oncology: 
'Error Bars' in Medical Imaging: stealth and 
Treacherous LB Marks 

Thu 4 Dec: 1:30 - 2:45 PM, Arie Crown Theater

RSNA/AApM Symposium: Radiomics: From 
Clinical Images to Omics 
•	 The	Radiology	Reading	Room	of	the	Future	
RJ Gillies 
•	 Radiomics	 in	 Oncology:	 Pathway	 to	
precision Medicine H Hricak 

Country presents
Korea presents: Exploring Evidence in 
Cardiovascular Imaging
Mon 1 Dec: 10:30-12 | SPCP21 | E353C 

Canada presents—Beyond Diagnosis: How 
Cardiovascular Imaging Research in Canada 
is Improving Clinical Outcomes
Tue 2 Dec: 10:30 – 12 | SPCP31 | E353C

Keynote speakers 

Breast Imaging (ultrasound Screening)
Sun 30 Nov: 10:45-12:15 | SSA01 | Arie Crown 

Theater

State of the Art-ultrasound for Breast 
Cancer Screening RJ Hooley

physics (Computed Tomography I: New 
Techniques/Systems)
Sun 30 Nov: 10:45-12:15 | SSA19 | S403B

State of the Art, Recent Advances and 
Applications of CT WA Kalender

physics (Diagnostic X-ray Imaging I: New 
Techniques/Systems)
Mon 1 Dec: 10:30-12:00 | SSC11 | S504CD

New X-Ray Imaging Technology in Established 

and New Clinical Applications 

A Karellas

Health Service, policy and Research (Quality)
Mon 1 Dec: 10:30-12:00 | SSC06 | S102D 

•	 Defining	Quality	in	Radiology	CP Hess

•	 Practicing	 Quality	 in	 Radiology	 AJ 
Johnson

Informatics (Enterprise Integration)
Mon 1 Dec: 10:30-12:00 | SSC07 | S402AB

Enterprise Integration-Enterprise Imaging 
Nuggets RB Shrestha

Emergency Radiology (Forensic Imaging)
Mon 1 Dec:  3:00-4:00 | SSE06 | N227

What's up in Forensic Radiology? MJ Thali

Health Service, policy and Research 
(Evidence-based Radiology)
Mon 1 Dec:  3:00-4:00 | SSE12 | S102D

Meta-analysis of Diagnostic/Imaging Test 
Accuracy PP Cronin 

Chest (Radiation Dose Reduction)
Mon 1 Dec:  3:00-4:00 | SSE05 | S404CD

Approaches to Radiation Dose Reduction 
and Image Optimization for Thoracic CT 
NS Paul

Health Service, policy and Research 
(Economic Analyses)
Tue 2 Dec: 10:30-12:00 | SSG06 | S102D

value in Diagnostic Imaging JM Lee

Breast Imaging (CT/Contrast)
Tue 2 Dec: 3:00-4:00 | SSJ02 | E450A

Contrast Mammography JM Lewin

Health Service, policy and Research 
(Guidelines/Outcomes)
Tue 2 Dec:  3:00-4:00 | SSJ12 | S102D

Standardization and Guidelines in Radiology 
JV Rawson

Gastrointestinal (CT Colonography)
Wed 3 Dec: 10:30-12:00 | SSK08 | E351

present and Future of CT Colonography 
AH Dachman

Informatics (Quality and Safety)
Wed 3 Dec: 10:30-12:00 | SSK12 | S405AB

Quality Metrics-It's Time to Do It Right 
W Kim

Health Service, policy and Research 

(Medical and practice Management)
Wed 3 Dec: 10:30-12:00 | SSK11 | S102D

The Current Status of the Choosing 
Wisely Initiative and Its Implications 
for Radiologists DC Levin

Emergency Radio logy (Neuro logic 
Emergencies)
Wed 3 Dec: 3:00-4:00 | SSM07 | S403B

Update on the MR Imaging of Acute 
Stroke WS Kubal

Molecular Imaging (prostate Cancer/
Bone Metastases)
Thu 4 Dec: 10:30-12:00 | SSQ12 | S504CD

PE T and/or MR Imaging of Bone 

Metastases AJ Beer 

Nuclear Medicine (Cardiovascu lar 
Imaging)
Thu 4 Dec: 10:30-12:00 | SSQ15 | S505AB

New pET Cardiovascular Biomarkers-
Beyond perfusion and viability 
RJ Gropler

Hot Topics
Breas t Imaging ( Tomosynthes is 
Diagnostics)
Mon 1 Dec: 3:00-4:00 PM | SSE02 | E450A

Breast Imaging (Quantitative Imaging)
Tue 2 Dec: 3:00-4:00 PM | SSJ01 | Arie 

Crown Theater

Breas t Imaging ( Tomosynthes is 
Screening)
Wed 3 Dec: 10:30-12:00 PM | SSK01 | Arie 

Crown Theater

Breast Imaging (Breast Density and Risk 
Assessment)
Thu 4 Dec: 10:30-12:00 PM | SSQ01 | 

E450A

Chest (Lung Cancer Screening)
Sun 30 Nov: 10:45-12:15 PM | SSA04 | 

S404CD

RSNA TURNS 100
ANNuAl MEETING pREVIEW

N Reed Dunnick

RSNA President
www.rsna.org
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The statistics are impressive: in its 
40th year, the second largest health-
care congress and exhibition in the 
world, and the largest in the Middle 
East, will be host to 4,000 exhibitors, 
who will attract close to 95,000 vis-
itors. Scheduled alongside the exhi-
bition, the Arab Health Congress 
programme is packed with 18 con-
ferences that will be attended by 
over 11,500 delegates from 151 
nationalities.

Taking place from January 26 to 29 
at the Dubai International Convention  
& Exhibition Centre, Arab Health 
2015 promises to be the region’s 
most important date for anyone in 
the healthcare industry. It includes 
the world’s second largest general 
healthcare exhibition, a specialised 
MEDLAB exhibition, a multi-track 
medical congress and the Arab Health 
Awards.

52,000 Continuing 
Medical Education (CME) 
points 
Each scientific conference at the Arab 
Health congress is provided by the 
Cleveland Clinic Centre for Continuing 
Education, and by attending a CME 
accredited conference, delegates can 
be certain that the content offered 

has been well researched to ensure 
its relevance and suitability for the 
target audience. This year’s listing 
includes the premiere of the Gulf 
Hypertension Conference.

MEDlAB 
The main medical laboratory and 
technology event in the Middle East, 
MEDLAB forms an integral part of 
Arab Health. Providing a platform 
for leading manufacturers, traders, 
service providers and researchers 
to meet and develop business con-
tacts, MEDLAB has its own sched-
ule of accredited conferences offer-
ing Laboratory Management, Clinical 
Chemistry, Molecular Diagnostics, 
Haematology, Histopathology and 
Microbiology.

Future of surgery Centre
With a constant stream of new data 
from clinical trials, new therapies, 
technology and treatments con-
stantly emerging, it is critical to stay 
current in the real-world application of 
evidence-based medicine. The Future 
of Surgery Centre offers healthcare 
professionals the unique opportunity 
to try out dedicated hands-on train-
ing from top specialists on the most 
innovative surgical equipment and 

current surgical techniques including:
• Minimally invasive devices & 

techniques
• Robotics
• Bloodless surgeries 
• Laser applications
• Implantable devices & systems 

(orthopaedic implants/coch-
lear implants/cardiovascular/ 
mechanical circulatory support)

• Imaging & image guiding tech-
nologies (endoscopy/ultrasound/
medical x-ray/surgical navigation 
system)

• Tissue engineering & regenera-
tive medicine

• OR integration 
systems

• Backend Support

8th Arab Health 
Innovation & 
Achievement Awards
Designed to recognise the outstanding 
institutional and individual achieve-
ments that have contributed to the 
growth and development of the 
healthcare industry in the Middle East, 
the Arab Health Awards are open for 
the following categories:

• Cleveland Clinic Young Clinician 
Award

• Excellence in Radiology
• Excellence in Surgery Services
• Excellence in Patient Centred 

Care
• Outstanding Contribution of 

an Individual to the Middle East 
Healthcare Industry

• Roche Excellence in Laboratory
• Young Surgeon of the Year Award 

The award winners will be announced 
and presented at a prestigious Awards 
Ceremony, which will be attended by 
leading healthcare professionals and com-
panies, speakers and attendees of Arab 
Health Congress, senior government offi-
cials and special VIP industry guests. 

 
Anaesthesia Conference             28 - 29 January 
Big Data Conference              28 - 29 January 
Biomedical Engineering Forum              28 January 
Cardiovascular Disease and Intervention Conference                 28 - 29 January 
Complementary, Alternative and Integrative Medicine                28 January 
Diabetes Conference                        26 - 27 January 
Gastroenterology Conference             28 - 29 January 
Hypertension Conference                                26 - 27 January 
Leaders in Healthcare Conference             29 January 
MEDLAB Congress              26 - 29 January 
Orthopaedic Conference             26 - 27 January 
Paediatrics Conference             26 - 28 January 
Public Health Conference             26 - 27 January 
Quality Management Conference                       26 - 27 January
Respiratory, Critical Care and Sleep Disorders                      28 - 29 January
Surgery Conference              27 - 29 January 
Total Radiology Conference             26 - 29 January 
Update in Urology Conference                       26 - 27 January 

WHAT’S NEW AT ARAB 
HEALTH 2015

Enquiries regarding Future of 
surgery Centre can be submitted 
by scanning the QR code above
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CIRSE’s Annual Meeting, Europe’s premier 
interventional radiology (IR) congress, 
attracted over 6,400 delegates from 
78 countries this year. The scientific 
programme again focused on six core 
themes, but sessions ran parallel for the 
first time, making it easier for delegates 
to seamlessly follow the clinical tracks. 
As always, all tracks – vascular interven-
tions, interventional oncology, transcath-
eter embolisation, non-vascular interven-
tions, neurointerventions and IR man-
agement – featured a variety of session 
formats, including lectures, discussions 
and hands-on workshops. 

scientific programme 
Highlights 
This year’s Hot Topic Symposium on 
Treatment of DVT and PE: paradigm 
shift?, which brought together leaders 
in endovascular blood clot treatment 
to discuss the relevance of newly 
available techniques, drew the biggest 
crowd, with 1,275 attending. Another 
such session offered insights into high-
intensity focused ultrasound, address-
ing various aspects of the modality, 
including whether it may offer benefits 
beyond those provided by more estab-
lished treatment options. 
 New EVAR devices and techniques 
are being developed at a dizzying 
pace. The Abdominal Aorta Evidence 
Forum addressed the most up-to-
date research on endovascular aneu-
rysm sealing and iliac sidebranch grafts 
for aorto-liliac aneurysms, different 
techniques for pararenal aortic aneu-
rysms, and provided an update on rele-
vant trials. The Thoracic Aorta Evidence 
Forum focused on the rapidly evolving 
use of endovascular stent grafts to treat 
thoracic aortic aneurysms. 
 The Amazing Interventions session, a 
feature premiered at CIRSE 2013 and a 
highlight of the event, showcased inno-
vative solutions to a variety of challeng-
ing situations. The Controversies series 
also proved highly popular, with eminent 
experts debating specific concerns in 
transcatheter, ablative and embolic care.

 A broad range of issues, ranging from 
revascularisation in acute stroke and 
embolisation in iatrogenic bleeding to 
back pain treatment, was covered in 
this year’s Interactive Case Sessions, 
which aim to help practitioners learn 
about how to best approach difficult 
cases and possible complications.

Neurointerventions Track
With the further development of 
devices used for stroke treatment, 
interventional radiologists play an 
important role in the diagnosis and 
treatment of stroke, both ischaemic 
and haemorrhagic. For several years 
now, the CIRSE meeting has included 
a dedicated neurointerventions track, 
providing the most up-to-date infor-
mation on image-guided stroke 
therapies. 
 For the first time, studies and trials 
were a crucial component of the 
Neurointerventions Track, with a Special 
Session on Interventional acute stroke 
treatment: trials update and outlook 
evaluating both completed and 
ongoing trials, as well as closely exam-
ining patient selection. Placing these 
in a broader clinical context was guest 
lecturer Hugh Markus (Cambridge, UK), 
who delivered the neurologist’s view 
on the future of acute stroke care and 
detailed the questions that remain.
 In order to allow delegates to 
actively participate in the educa-
tion programme, an Interactive Case 
Session Revascularisation in acute 
stroke: technical problems and solu-
tions was held, allowing audience 
members to test themselves and 
learn from their peers. Participants 
were able to further enhance 
their knowledge at two Hands-on 
Workshops and at three case-based 
discussion workshops. The annual 
Morbidity and Mortality Conference, 
held on the last day of the congress, 
also featured an exciting presentation 
entitled Is the brain the target organ of 
any life-threatening complication during 
carotid stenting?

Radiation protection
The Radiation Protection Pavilion, which 
made its debut in Glasgow, was a huge 
success. Prominently located in the 
Exhibition Hall, the Pavilion offered prac-
tical tips and informational material, as 
well as tailored industry exhibits show-
casing relevant products. To raise aware-
ness of the risk of cataracts faced by 
interventional radiologists, complimen-
tary eye check-ups (vision testing and 
lens opacity screening) were available for 
registered members. Available slots were 
fully booked, with almost 100 members 
getting their eyes checked.

New Technologies
Many new innovations were showcased 
at the Technical Exhibition, which offered 
8,500 m2 of exhibition, learning centre 
and meeting space. Over 100 industry 
partners participated, launching a total 
of 14 new products. A wide variety of 
Satellite Symposia were held, covering 
topics such as ablation of liver tumours, 
drug-eluting technologies, SFA interven-
tions, and liquid embolic systems.

learn More
The comprehensive educational pro-
gramme of CIRSE 2014 will be repeated 
and augmented at next year’s con-
gress, to be held in Lisbon, Portugal from 
September 26-30. 
Presentations from all tracks, including 
neurointerventions, are available on the 
CIRSE educational database, ESIRonline, 
www.esir.org. 

CIRSE 2014 
SHOWCASINg THE BEST IN INTERVENTIONAL RADIOLOgY 

Cardiovascular 
and Interventional 
Radiology 
society of Europe 
(CIRSE)

Vienna, Austria

www.cirse.org

www.esir.org

@cirsesociety
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Bologna in Italy was the setting for 
this year’s Management in Radiology 
(MIR) annual gathering. A roster of dis-
tinguished speakers from Europe and 
the United States discussed, debated 
and mulled over key topics for radiol-
ogy leaders and managers, including 
value, quality, strategy, globalisation, 
imaging biobanks and communica-
tion. Delegates went away encour-
aged to try something new in their 
own radiology department. 

Prof. Moshe Graif (Israel) set the 
scene by looking into the future 
prospects of radiology in 2020 [see 
page 44 for an article based on this 
presentation]. 

Value
The value of radiology and radiolo-
gists was discussed from the view-
point of the U.S. and the UK, by Dr. 
Geraldine McGinty and Prof. Erika 
Denton respectively. Prof. Denton 
is the National Clinical Director for 
Diagnostics, NHS England, and she 
argued, with examples from the 
NHS England Diagnostic Imaging 
Dataset, that data is essential to 
effect change and monitor results. 
Denton observed that strategic think-
ing is needed to manage the over-
whelming sense that radiologists are 
being overworked. It is important to 
count what radiologists do, and count 

the impact of what radiologists do, 
beyond the “technological silo” that 
radiology can tend to focus on. 

McGinty, Chair, American College 
of Radiology (ACR)’s Commission on 
Economics, outlined the ACR’s Value 
3.0 proposition, and urged delegates 
to start demonstrating value. She 
listed six actions, which radiologists 
could do right now:
1.  Maximise reimbursement under 

the current system;
2.  Maximise participation in quality 

programmes;
3.  Get educated about your wider 

world;
4.  Educate your community about 

what you do;
5.  Get involved in system governance;
6.  Find a way to connect differently 

with your patients.

Communication
Prof. Charles Kahn and Prof. Leonard 
Berlin discussed the technical, ethical 
and medicolegal aspects of reporting 
"actionable findings". Kahn served on the 
ACR’s Actionable Findings Work Group, 
and he took delegates through the cat-
egories: communication within minutes, 
within hours and within days, as well as 
discussing where IT can assist. Berlin 
had a plethora of legal cases at his fin-
gertips, where the radiologist was held 
liable for not communicating findings. 
Failures occur when the information 
exists, but is not communicated. Berlin 
recommended that direct communica-
tion of findings, whether in person or by 
phone, be documented at the time. He 
asked, “Wouldn’t the radiologist, if he/
she did not communicate findings, not 
only be liable to legal consequences, 
but feel guilty?”

Berlin also spoke about disclos-
ing and apologising for patient errors. 
Surveys show a gap between aspiration 
and practice: physicians believe they 
should disclose errors, but few do. An 
apology has four parts, explained Berlin: 
acknowledge, explain, express remorse, 

reparation. Ineffective apologies involve 
a failure of one of those elements, e.g 
by saying, "Mistakes were made" vs. “I 
made a mistake”. Berlin advised radiol-
ogists, when apologising, not to specu-
late about cause, blame others, disclose 
information prematurely or clutter an 
apology with excuses. Berlin’s presen-
tation prompted some lively discussion 
around the difference between errors 
and complications, and the influence of 
the increased workload of radiologists. 

social Media
Social media can make radiologists 
more visible, according to Dr. Pablo 
Rodriguez (Spain), Dr. Lorenzo Faggioni 
(Italy) and Dr. Jon Bell (UK), who encour-
aged delegates to get involved in social 
media, and take advantage of the edu-
cational and communication bene-
fits, while being careful to separate 
the personal and professional. Dr. Peter 
Pokieser (Austria) described an inno-
vative course at the Medical University 
of Vienna, which uses social media in 
blended learning in an interdisciplinary 
course on emergency medicine.

EHealth in Europe
Dr. Stephan Schug, Chief Medical Officer 
of the European Health Telematics 
Association (EHTEL) spoke about the 
widespread deployment of telemed-
icine in Europe from the perspective 
of an eHealth stakeholder. Key actions 
of the European Commission’s Digital 
Agenda for Europe include to “propose 
a recommendation defining a minimum 
common set of patient data for interop-
erability of patient records”, undertak-
ing pilot actions to equip Europeans to 
secure electronic access to their elec-
tronic health record. There are several 
models of teleradiology: a single facility 
uses it for home-based radiologists or 
to obtain second opinions; multi-profes-
sional care teams support patients at 
home, facilitate self-management and 
patient empowerment. The Association 
recommends that patient access be 

MANAGEMENT IN RADIOLOGY
ANNuAl sCIENTIFIC MEETING 2014
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part of the standard set up, and that 
digital literacy and training in eHealth 
tools is needed for all health profession-
als. In addition the identity of a health 
professional providing a service should 
be transparent, systematic monitoring 
of the value of the telemedical service 
should be monitored before inclusion 
in guidelines, and telemedia should not 
replace human encounters. 

Celine Deswarte, from the European 
Commission, outlined the legal 
approach to telemedicine in Europe: the 
focus is on licensing, registration, pro-
fessional qualifications, data protection 
and reimbursement. Physicians don’t 
necessarily have to move to the country 
of their patient, but have to comply with 
authorisation and registration require-
ments of their member state. There is 
a project to produce a “European pro-
fessional card”, to accelerate recogni-
tion procedures and validation by the 
host state. Regarding data protection, 
it is prohibited to process health data 
except in case of patient consent, to 
protect vital interests, for health pur-
poses or research purposes (data must 
be pseudonymised). As to reimburse-
ment, the member state decides what 
to reimburse. 

Dr. Remy Demuth (President, 
European Union of Medical Specialists 
(UEMS) Radiology Section) explained 
the UEMS' views on free movement 
and training requirements - “quality in 
mobility”. Objectives are to promote free 
movement, with the vision of setting 
standards for specialist medical train-
ing and quality assurance. As differ-
ent specialities have reached different 
levels of quality, harmonisation should 
aim higher than the highest achieving 
entity. To modernise training require-
ments, medical training should be dura-
tion- and competence-based.

promoting safety 
Safety in radiology has many facets, 
including appropriate imaging and 
decision support, communication with 
patients about radiation dose and 
implementation of European Union 
directives.

Professor James Brink (U.S.) Mass 
General spoke about decision support 
for radiologists and referring physicians. 

He noted that algorithms have been 
published for incidental findings, but 
doctors don’t always use them. These 
algorithms need to be tuned to patient 
populations. 

Communicating with patients
Professor Davide Caramella spoke 
about communicating about radiation 
dose and contrast media (see article on 
page 48). Dr. Jurgen Jacobs (Belgium) 
outlined how his department is imple-
menting the European directive on radi-
ation protection, which requires justi-
fication, optimisation and limitation 
of radiation exposure. Exams must be 
justified, based on evidence-based 
guidelines. In his department they con-
structed a generic framework. The next 
step will be working on its implementa-
tion and integration in workflows which 
currently exist. The data collected will 
contribute to business intelligence for 
statistical analysis, etc. Jacobs urged 
radiologists to start harmonising pro-
tocols. Clinical audits should assess 
care quality and resources effective-
ness. Information is there, but is not 
closely analysed. Jacobs pointed out 
that the same dataset is of different 
value to people, depending on their 
interest and specialities. Tools should 
save time ultimately, unless they are 
only seen as a compliance tool. For 
improving quality, the investment is 
beneficial. It simplifies the optimisa-
tion process. Prof. Caramella pointed 
out that by using tools passively (dis-
regarding alerts and malpractice), you 
are collecting evidence against your-
self in the case of litigation! 

Discussion revolved around how to 
bring referring physicians on board. 
Prof. Brink said that they need to 
understand that the new system 
will not be punitive – at his hos-
pital (Massachussetts General) 
they have incentivised physicians 
to participate. Local variations will 
of course require modification to 
suit local practice patterns. That’s 
the only way to keep referring phy-
sicians on board. Prof. Caramella 
noted that a potential weak point 
is that adverse events could come 
from following guidelines from new 
decision support systems. 

 Further Information 

www.mir-online.org

For more reports from MIR 2014 visit 
http://healthmanagement.org/tag/
MIR%202014

Prof. Peter Mildenberger (Chair, MIR) with Dr. Geraldine McGinty

Prof. Leonard Berlin, Prof. Charles Kahn
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The European Association of Hospital 
Managers’ 25th congress was held 
September 10-13 in Berlin. Moderated 
by Dr. Ralf Michael Schmitz, EAHM 
Education and Training, the ceremonial 
opening began with an outline of this 
year’s theme ‘Health Sector: Our role 
and responsibility’. Achieving a balance 
between the ethical responsibilities of 
healthcare and the economic factors in 
evidence represents a daily challenge, 
and as Dr.Schmitz explained, this con-
gress aims to provide the opportunity 
for discussion and a platform for the 
exchange of ideas. 

He then introduced Dr. Josef Düllings, 
President of the German Association 
of Hospital Managers (VKD), who in 
turn welcomed and thanked the par-
ticipants, organisers and sponsors of 
the congress. As this EAHM congress 
was being held on a European level, Dr. 
Düllings pointed out that Europe got its 
name from Greek mythology, Europa 
meaning ‘wide-gazing’, and he sug-
gested that the emphasis of the event 
be placed on looking ahead and iden-
tifying solutions for improved quality of 
care in the years to come. 

Heinz Kölking, President of the EAHM, 
then took to the stage and highlighted 
the fact that this year’s congress is 
the 25th, an anniversary shared with 
the fall of the Berlin Wall. Europe has 
undergone significant changes in 
recent years, and the past five years 
have shown a fundamental shift in 
the general direction of European pol-
itics. EU regulations and institutions 
are being increasingly criticised by the 
member states. The current politi-
cal constellation opens an increased 
role for the EAHM association, and Mr. 
Kölking sees opportunities towards 
change of the current structure of 
healthcare. National and EU stand-
ards are responsible, and a balance 
needs to be found between the influ-
encing factors such as the EU working 
time directives, the patient mobil-
ity directives, and local competitive 
factors. Within this context of change, 
each hospital needed strategies and 
strong management to achieve this, 

Mr. Kölking concluded. 
He handed over to Mr. Eric de 

Roodenbeke, CEO of the International 
Hospital Federation (IHF), who pre-
sented ‘Hospitals: Facing Austerity 
and Ageing’. The OECD perspective of 
austerity for healthcare will remain in 
place for the foreseeable future, which 
makes management ever more impor-
tant. Current healthcare trends are not 
sustainable, and the major reason in 
the change of pattern of care and age 
is the upcoming big ‘Silver Tsunami’ 
wave. Ageing and multichronic con-
ditions are impacting healthcare and 
creating a burden of disease in the 
developed world. The role of hospitals 
in healthcare expands across multi-
ple dimensions, and according to Mr. 
de Roodenbeke, there is no one-size-
fits-all solution, as location, culture and 
infrastructure play a significant role in 
each individual country’s challenges.
The next speaker was Mr. Lutz Stroppe, 
Secretary of State, Federal Ministry of 
Health, Germany, who pointed out that 
the healthcare industry had an increas-
ing responsibility for quality and eco-
nomic efficiency in the country’s 
economy. Ageing factors are influenc-
ing future dynamics, however, and to 
sustain the current high standards and 
extensive catalog of services, Germany 
needed to concentrate on three tasks: 
defining the true need for patient-cen-
tred care, allocating financial means 
efficiently, and embracing innovative 
framework and digital technologies. 
There was a need to keep the focus 
on people and not to divert the atten-
tion to technology, as was frequently 
the case. 

Mario Czaja, Senator for Health and 
Social Affairs, Berlin, followed Mr. 
Stroppe’s presentation with an over-
view of the role that healthcare plays 
in Berlin. In recent years, Berlin has 
grown in importance for this sector, 
with an increasing number of phar-
maceutical and medical companies 
establishing a base in the city. Due to 
differences prevalent in each locality 
in Germany, discussions on a nation-
wide level made very little sense with 

government allocated hospital invest-
ment varying between €60 and €18 
per inhabitant, depending on the city, 
and concluded that geriatric care would 
need to become the focus in the years 
to come.

It was then the turn of renowned 
independent scientist Leo A. Nefiodow 
to present his work on ‘The Sixth 
Kondratieff – The New, Long Wave of 
the Economy’, a contribution which is 
included in the Management Matrix 
section of this issue in the article 
‘Health – The Economic Growth Engine 
of the 21st Century’ (see page 40).

The afternoon was dedicated to pres-
entations outlining the status quo in 
Europe and included a podium dis-
cussion on economic efficiency. The 
World Health Economic Forum (WHEF) 
organised by Entscheiderfabrik was 
held simultaneously, exploring policy-
making and IT, economics and IT and 
other topics, while the satellite events 
included a psychiatry workshop with 
contributions from Germany and 
Belgium.

The theme of lectures held on the 
following morning was ‘Responsibility 
for Patients and Staff’. Among them 
was Dr. Áine Carroll’s contribution on 
quality in healthcare, and her article 
‘Clinical Leadership and the Challenge 
of Change’ can be found in the 
Management Matrix of this issue (see 
page 38).

In the afternoon the focus shifted to 
the responsibility of the health industry, 
with presentations on the importance 
of the healthcare ecosystem and sus-
tainable healthcare. The WHEF contin-
ued in parallel, business and IT, medical 
engineering as well as infrastructure 
and IT were discussed, while the 
workshop was held on the challenge 
of infection prophylaxis.

The congress closed with the 
EAHM’s general meeting, during 
which elections were held for the 
period 2014-2018. Gerry O’Dwyer 
was voted incoming president, 
taking over from Heinz Kölking, who 
has successfully led the association 
over the past four years. 

EAHM CONGRESS REVIEW

Heinz Kölking

President of the EAHM

Mr. Eric de Roodenbeke

CEO of the International 
Hospital Federation (IHF)



©
Fo

r p
er

so
na

l a
nd

 p
riv

at
e 

us
e 

on
ly

. R
ep

ro
du

ct
io

n 
m

us
t b

e 
pe

rm
itt

ed
 b

y 
th

e 
co

py
rig

ht
 h

ol
de

r. 
Em

ai
l t

o 
co

py
rig

ht
@

m
in

db
yt

e.
eu

.



16 | COVER STORY

HealthManagement • Volume 14 - Issue 4

The Brain
©

Fo
r p

er
so

na
l a

nd
 p

riv
at

e 
us

e 
on

ly
. R

ep
ro

du
ct

io
n 

m
us

t b
e 

pe
rm

itt
ed

 b
y 

th
e 

co
py

rig
ht

 h
ol

de
r. 

Em
ai

l t
o 

co
py

rig
ht

@
m

in
db

yt
e.

eu
.

Why is high-intensity focused 
ultrasound being explored to treat 
the brain?
For a number of brain disorders focused 
ultrasound (FUS) will represent a treat-
ment that is either superior to best 
current therapy, or fulfils an unmet clini-
cal need. The driving factor is a validation 
of the technology. It doesn’t take an enor-
mous leap of faith to appreciate that if 
you can treat something deep in the brain 
in an awake patient, through the intact 
scalp and skull with extreme precision and 
accuracy, if that technology works for the 
brain it will also work more easily for things 
outside the brain in more forgiving loca-
tions, such as breast or liver tumours.  

It is a new field, and it is very impor-
tant to increase awareness. Everyone is 
interested in how the brain works, and 
concerned about brain disorders, such 
as stroke, Alzheimer’s disease or brain 
tumours and other disorders related to 
the brain, even though they may not 
numerically or epidemiologically be the 
largest disease category. These are cer-
tainly the ones that garner most atten-
tion from the general population. We are 
working on increasing awareness and val-
idating the technology in addition to pro-
viding better outcomes at lower cost. 

What are the most promising appli-
cations for the brain, and how soon 
could these be implemented into 
clinical practice?
The full spectrum of what we’re looking 
at pretty much has equal priority in 
terms of ultimate importance, including 
movement disorders, such as essential 
tremor, Parkinson’s disease and dystonia; 

epilepsy, brain tumours and psychiat-
ric disorders, such as obsessive com-
pulsive disorder and depression. They 
are all important, but in terms of rolling 
out technologies that can be rapidly 
adopted, the movement disorders are 
good, because the patients enter the 
MRI machine, and come out a couple of 
hours later and we know the result. We 
don’t have to wait a period of time like 
you have to for either epilepsy or psy-
chiatric disorders. The movement disor-
ders are like the tip of the spear: essen-
tial tremor was a predicate for treating 
Parkinson’s disease. Parkinson’s disease 
numerically is not very different from 
essential tremor in terms of how many 
patients could be treated, but Parkinson’s 
disease has much greater disability. My 
hope is that in two years’ time FUS for 
essential tremor will have U.S. Food and 
Drug Administration (FDA) approval, and 
that treatment will be reiumbursed in the 
next 3-4 years. It is already available with 
the CE mark in the UK. 

What are the main challenges and 
barriers to wider use of focused us, 
especially for brain treatment?
The technology currently is only useful for 
the central part of the brain, but the engi-

neering is being improved so that it can 
treat basically the entire volume of the 
brain, and by the end of 2015 we expect 
that technical hurdle will be overcome.

The main barrier is the evidence. You 
have to have the evidence, and we are 
gathering evidence on safety, efficacy, 
outcomes and cost. Once we have 
that evidence, it will lead to regulatory 

approval, reimbursement, and persua-
sion of the medical community that FUS 
is better than current treatments.

The potential benefits of focused 
us are many (quality of life, lon-
gevity, decreased costs, shorter 
treatment time), but are there any 
potential drawbacks? 
It is a major step forward in treatment of 
a broad spectrum of brain disorders, but 
it is not a panacea. There are some draw-
backs. For example, treatment of large 
brain tumours may take a long time, but 
on the other hand there is no other treat-
ment currently. For some tumours e.g. 
with 10-20 brain metastases, patients 
are better served with stereotactic radio-
surgery, the gamma knife or whole brain 
radiation therapy. 

Focused us can cross the blood 
brain barrier. What potential new 
treatments might that facilitate?
There are a couple of mechanisms of 
action that FUS can be used for. Firstly, 
to destroy tissue either by heating it or by 
breaking up the cells. Secondly, deliver-
ing drugs with microbubbles to a precise 
part of the body or brain where needed, 
to minimise the systemic side-effects. 
Importantly, there are many drugs that 
are very effective, but they don’t get 
into the brain because of the blood 
brain barrier. FUS can reversibly open 
the blood brain barrier that will allow 
drugs to get into the brain that are 
otherwise excluded, and these drugs 
can be used for treating tumours, be 
they chemotherapy agents, or in future 
genes, growth factors or even stem 
cells – to treat the Parkinson’s disease 
itself not just the symptoms, and even 
Alzheimer’s disease. The first patient to 
have chemotherapy agents delivered 
by FUS across the blood brain barrier 
to treat a brain tumour is expected  in 
Canada in the next few weeks. 

Immunomodulation is another exciting 

TREATING THE BRAIN WITH 
FOCUSED ULTRASOUND

Dr. Neal Kassell
Chairman, Focused 
Ultrasound Foundation
Charlottesville, Virginia, USA

info@fusfoundation.org

www.fusfoundation.org

 @fusfoundation
 

 “FUS can reversibly open the blood 
brain barrier that will allow drugs to 
get into the brain”
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area: treating tumours with ultrasound 
unleashes the body’s immune response, 
which is an area of potential.

 
With brain, where should research 
be prioritised in your view?
FUS can stimulate or block neural activ-
ity, so it can be used to map the brain, 
to help plan surgery so you avoid elo-
quent areas of the brain or to confirm the 
target for doing treatments for movement 
disorders. 

Is the cost of the technology 
within reach of the average ter-
tiary hospital? 
For applications outside the brain, the 
short answer is yes. The long answer is 
that in the next couple of years there’ll 
be solid evidence that FUS is not only 
advantageous in reducing procedural 
costs, but it will also have a high impact 
on societal cost, which is important in the 
new affordable care organisation model 
where the emphasis is on value-based 
purchasing.

Who should be using this tech-
nology? Are there enough trained 
physicians who can use the 
technology?
It depends on the organ. For brain 
treatment, I personally believe that it 
should be within the purview of neu-
rosurgery. For uterus treatment, FUS 
can be carried out by gynaecologists, 
radiation oncologists or interventional 
radiologists. For the prostate, by radia-
tion oncologists or urologists.

In the future,  I think we will have phy-
sicians from a variety of specialities, 
who are trained, certified and creden-
tialed to use the technology. The train-
ing needed is not nearly as challenging 
as it is to learn to perform minimally 
invasive or open surgical procedures. 
So I don’t anticipate a shortage.

The Focused u l t rasound 
Foundation is a very innova-
tive organisation (to quote the 
website: “tax-exempt, high-
performance entrepreneurial 

service organisation with a 
global reach.” Why is this set-up 
needed to accelerate adoption 
of focused us?
The development and adoption of any 
new therapeutic technology occurs 
at a glacial pace. For example, the 
Gamma Knife technology was invented 
in 1950. The first research device was 
installed at the Karolinska Institute in 
1968, the first unit was commercially 
available in 1987, and it didn’t become 
mainstream until 1995 – 45 years later. 
The process of accelerating adoption 
involves a large number of steps from 
concept to widespread utilisation, and 
involves the dynamic interaction of a 
huge number of organisations that 
represent the stakeholders or the eco-
system. Is there a way to shorten the 
process? Every day that goes by trans-
lates into unnecessary death and disa-
bility and suffering for countless people. 
It needs to be faster. We needed this 
new model and it can be used to imple-
ment other disruptive technologies. 

© 2014 Parker Laboratories, Inc.        

ISO 13485:2003

Aquasonic 100 
Ultrasound Transmission Gel

The clarity that sonographers have 
counted on for over fifty years.

What’s the difference 
between Aquasonic® 100
and those other gels?
Clarity, reliability, and economy.

Visit us at MEDICA 9D41 and RSNA #1711

Health_Management_Difference_10214.qxp_Health_Management_10214  10/3/14  12:07 PM  Page 1
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On the occasion of Esaote’s recent 
launch of their latest mobile ultrasound 
diagnostic systems  MyLab™ Gamma 
and MyLab™ Six, HealthManagement 
sat down with Carlos Faustmann to 
talk about Esaote’s approach and 
strategy in the highly competitive 
ultrasound market. 

Congratulations on the launch. 
It appears these new machines 
are the perfect diagnostic tools 
at an affordable price. please tell 
us more. 
We have been redeveloping our 
products over the past few years into 
a portfolio of ultrasound systems 
designed to run with software and 
probes specific to each specialty 
application. This has allowed us to 
design for different price points and 
budgets. Recently there has been 
a lot of concern within healthcare 
systems globally with regards to 
the cost of imaging modalities 
and subsequent reimbursements. 
Compared to the other imaging 
modalities, ultrasound is one of 
the most affordable modalities 
available today, and at Esoate we 
bring over 30 years of experience 

to our designs and engineering. 
Not only have we been in this 
business for a long time, but we 
manufacture our own probes and 
design our own software. Now, for 
the first time, we offer common 
software that is usable across all 
our platforms.

Ergonomic Design Minimises 
Operator strain
Our customers can custom make their 
own ultrasound systems and configu-
rations according to their needs. 
When the workload is high, and the 
ultrasonographers are manually 
scanning many patients every day, 
ergonomics  is an important factor. To 
explore this further, we conducted a 
study in an Italian University Hospital, 
and collaborated with a university 
hospital in the USA, to look at the strain 
placed on operators of ultrasound 
machines. We gathered information via 
detectors on arms, wrists and the neck 
to determine how they reached out for 
the screen and so on. Based on this 
study we have slowly and continuously 
improved our machines with design 
engineering. 

Extended Range suits Customer 
Budgets
To meet the needs of smaller practices, 
we took the same software used in the 
MyLab™Seven, and built a new system 
with the right features for smaller 
private practices busy with routine 
examinations, with no compromise on 
image quality. 

upgrades for legacy systems
Esaote is a leader in portable systems. 
We have a very large installed customer 
base still using legacy systems. They 
asked for more modern replacement 
versions. Our strategy is to continue 
taking care of our loyal customer base, 
while offering the latest technology. 

Eco-Friendly
With this launch we are also 
introducing our very first green 
ultrasound diagnostic tool. It emits a 
barely audible fan noise, has low power 
consumption, and uses all the latest 
electronic advancements to comply 
with low power consumption and 
battery operation. 

Multidisciplinary use
Hospitals who practise cross-depart-
mental collaboration and who wish to 
share imaging equipment can use our 
system and adapt it with the software 
and probe required at that moment, 
extending their capability to diagnose 
patients while keeping costs low. This 
in turn allows us to address not only 
cardiologists or gynaecologists or 
other specific healthcare centres, but 
to provide solutions  to shared service 
providers. 

If you are constantly developing 
your product you must constantly 
have new software versions. Do you 
customers have to purchase these? 
These are offered free of charge for 
purchased applications and allow 
additional purchases of new capabilities 
or probes. Our current portfolio is 
entirely upgradable by software. Every 
year we have a software update, and 
since all of the MyLab™ Seven, Six, 
Alpha and Gamma systems  run on 
the same software, there is an annual 
performance update available for these 
four models.

What is the Esaote customer 
experience?
Our products are made for the long 
term. We do not compromise; all 
our ultrasound product ranges offer 
productivity, efficiency and value:

• Value: the device can be used 
for many applications.

ESAOTE’S LONG TERM VISION 
FOR ULTRASOUND 
INTERVIEW WITH CARlOs FAusTMANN, CHIEF GlOBAl MARKETING

 
Carlos Faustmann

Chief Global Marketing & 
Domestic Sales Officer - Esaote 

carlos.faustmann@esaote.com 

“Esaote’s ergonomically designed 
carts are unique, the probes are  
innovatively versatile”

POINT-OF-VIEW
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• Efficiency: the machine can be 
programmed to suit the way 
each user wants it to work. 

• Productivity: enabled through 
ease-of-use.

For example, to promote productivity, 
we also offer Wi-Fi connectivity in our 
latest generation of systems. Wi-Fi 
allows the users to connect to the 
establishment’s network and to easily 
transfer images, use the printer and 
send data in DICOM industry standard 
format, giving total flexibility. It also 
allows remote service diagnostics 
in case of maintenance issues, to 
minimise downtime.
We have worked relentlessly to make 
our products comfortable for the user 
and for the patient. We recognise that 
the faster the diagnosis is made, the 
better. 
Now the Esaote customer simply 
needs to invest in one ultrasound 
system, equip it with the software and 
probes of their choice, and be assured 
of investment protection with our free 
upgrades. We believe in producing 
systems that can be easily upgraded, 
thus ensuring reliability and quality. 

Can the data still be given to the 
patient via CD or memory stick? 
Yes. Images can also be transferred 
from the ultrasound system  onto 
an external PC or network, with 
appropriate security in place of course.  

What is the Esaote philosophy?
We consider ourselves as a partner 
to our customers. We are aware that 
customers may have issues, such 
as the need for faster diagnosis, or 
the need to solve a workflow issue. 
Nowadays, we all have to do more 
with less. Healthcare organisations 
have fewer people and have to care 
for more patients. At Esaote we want 
to continue to figure out how we can 
make our systems help improve the 
workflow. We have a physician in our 
leadership team to ensure that the  
clinical solutions our customers are 
looking for are accommodated in our 
designs. 
An important part of our team is the 
Voice of the Customer, a group of 
people in marketing, who listen to 
customers’ needs and feedback. They 
pass the information to our Research 

& Development (R&D) team to look 
at the solution.  For example, if a 
customer says to me: ‘I have a 
problem. I cannot see the needle 
very well when I do this procedure”. 
I will then talk to R&D, who will 
work on that issue, and in the next 
release we will have new needle 
visualisation software.

Car los Faustmann joined the 
Esaote Board of Directors in Feb 
2011 as a Non Executive Director. 
In October 2013, he was appointed 
to the new current position of Chief 
Global Marketing & Domestic Sales 
Officer responsible for Domestic 
Italy Sales and Global Marketing 
of Ultrasound, Dedicated MRI, 
Interventional Solutions, Veterinary, 
Technical Service and Healthcare IT. 
Carlos has over 30 years Diagnostic 
Imaging industry experience having 
held international management & 
board positions in multinational 
imaging companies like Aloka, 
Siemens, and Acuson.
Carlos holds a Bachelor of Science 
Degree in Electronics Engineering 
from University of Santo Thomas, 
Phil ippines and Management 
of High Technology Companies 
P rog ram of  t he  A me r ican 
Electronics Association at Stanford 
University Executive Institute of 
California, USA.  

 For further information contact

Carlos Faustmann
Chief Global Marketing & 
Domestic Sales Officer
Esaote S.p.A
Italy
Tel: +39 010 6547.1.
Email: carlos.faustmann@esaote.com 

NOTE:
This article is part of the 
HealthManagement.org 
“Point-of-View” partner 
programme. 

POINT-OF-VIEW
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Tom DeBaggio's 
Alzheimer's Journey
Tom DeBaggio is less sure of himself 
these days. He fears a recurrence of 
an incident over a year ago in which 
he got lost while driving to the family-
run nursery outside Washington, D.C. "I 
didn't really know where I was," he says. 
And "I still talk. I still stand up on both 
feet. I still look the same. And maybe 
[customers] go out of here and say, 'You 
know, doesn't look like there's anything 
wrong with him.' And, of course, you 
don't see it." And when he was asked 
“Is that distressing?” he responded: 
"Actually, no. It relieves me of a whole 
lot of things. You know, when you don't 
remember what you did yesterday, you 
can't feel bad about it or good about it, 
you know? It's just not there. And you're 
really living in the moment" (NPR 2005).

Recently, in the New York Times, 
Roger Cohen noted that while attend-
ing services at a Reform synagogue 
during the High Holy Days in London 
“I heard sermons of great worthiness 
from British rabbis. One was about 
Alzheimer’s and dementia among the 
elderly and the need to honour the 
‘fragment of the divine in everyone’.” 
(Cohen 2014)

Dementia has arrived in the middle of 
our societies.

What is Dementia?
The Medical and Economic 
Dementia Tsunami
Dementia is a syndrome in which there 
is deterioration in memory, thinking, 
behaviour and the ability to perform 
everyday activities. It is a broad cat-
egory of brain diseases that is nowa-
days used to describe a syndrome that 
results, firstly, in cognitive function 
impairment and in many cases, since 
effective treatment remains elusive, 
eventually in death.

The most common form of demen-
tia is Alzheimer's disease (60% - 75%). 
(WHO 2012). Other forms include vas-
cular dementia (20-30%), frontotem-
poral dementia (5-10%), Lewy body 
dementia (<5%), as well as other rare 
forms of dementia.

Dementia is not a normal part of 
ageing, but it is more common with 
age. While only 3% of people between 
the ages of 65-74 have dementia, 47% 
of people over the age of 85 have some 
form of dementia (Wikipedia 2012). As 
more people are living longer, dementia 
is becoming more common. Worldwide, 
by now probably almost 40 million 
people have dementia, and there are 
some 8 million new cases every year. 
The prevalence is expected to nearly 
double to 66 million by 2030 (Wikipedia 
2012) and 115 million people by 2050 
(ePractice 2013).

This disease is one of the major 
causes of disability and dependency 
among older people worldwide. And 
it has a huge cost burden: “The total 
monetary cost of dementia [in the USA] 
in 2010 was between $157 billion (€124 
billion) and $215 billion (€170 billion)” 
(Hurd 2013). The global cost was esti-
mated at about US$ 600 billion (€474 
billion) for the same year – about 1% 
of the world gross domestic product 
(ePractice 2013).

European support for 
Brain Research and the 
Virtual physiological 
Human (VPH) Initiative
Ten years ago 11 German research-
ers published a Manifesto on “Brain 
Research in the 21st Century” {Elger at 
al 2004) – forecasting that within 10 
years they will understand and there-
fore be able to better predict, perhaps 
avoid, or at least much better treat dis-
eases like Alzheimer’s and Parkinson’s.

Unfortunately this has not happened, 
but the European Union continues to 
support a very significant number of 
research and innovation projects related 
to neurological disorders, mental ill-
nesses, brain injuries and related con-
ditions. The seventh EU framework 
programme for research, FP7 (2007-
2013), provided more than €1.9 billion 
for 1,268 projects for brain research 
with 1,515 participants from the EU and 
beyond (European Commission 2013). 
Within the collaborative research pro-
gramme, brain research was mainly 
supported by the ‘Health’ programme 
and the ‘Information Communication 
Technology’ (ICT) programme. The 
projects supported by the ICT pro-
gramme have some common theoret-
ical grounding and objectives:

• Provide specialists with a func-
tional framework to work on;

• Exploit intelligent tools and objects 
that facilitate health and especially 
eHealth delivery;

• Promote better diagnosis and 
treatment;

• Facilitate patients’ everyday life.
The “Virtual Physiological Human: 

DementiA Research Enabled by IT” 
(VPH-DARE@IT 2013)” project is one of 
them. It has a budget of €18 million, and 
receives EC support of €13.5 million. It 
runs for 48 months, from 2013 to 2017.

It has been funded in the context 
of the European Virtual Physiological 
Human (VPH) Initiative, a European 
response to and support for the Global 
Physiome Project (Fenner et al 2008). 
These activities are also known as “in 
silico” medicine, complementing “in 
vitro” and “in vivo” medicine. In silico is 
by now a core part of the wider field 
of integrative systems biology, which 
pays tribute to the fact that “at each 
level of the organism, its various com-
ponents are imbedded in an integrated 
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network or system. Each such system 
has its own logic. It is not possible to 
understand that logic merely by inves-
tigating the properties of the system’s 
components” (Noble 2006). Whereas 
the genome, proteome, and morphome 
all concern structure, which is neces-
sary but not sufficient for explaining 
function, we also need to know about 
the dynamics, kinetics, and function-
ing of those structures and how they 
interact. In other words, we need more 
than statistical descriptions of associ-
ations among physiological variables; 
“we need models that include mech-
anisms and distinguish mere associa-
tion from cause and effect.” This type 
of mathematical modelling and simu-
lation research responds to the macro-
ethical imperative to minimise risk for 
people/patients while at the same time 
fundamentally advancing biology and 
medical science: prediction, prevention, 
personalisation, diagnosis and therapy 
(Bassingthwaighte 2002).

The European Union research support 
“Framework Programme 7 (FP7)” 
running from 2007 to 2013, allowed 
Europe to gain global leadership in 
this field and closely cooperate with 
similar research communities in the 
USA, Japan, New Zealand and else-
where. Support continues in the new 
so-called “Horizon 2020 Programme” 
(2014-2020). Initially, this work con-
cerned predominantly the develop-
ment of ICT technologies supporting 
multi-scale modelling and simulation 
of human organs or systems, thereby 
aggregating information from multi-
ple biological levels. Building on this 
fundament, recently a particular focus 
has been put on the clinical and per-
sonal use of VPH or in silico technolo-
gies, aiming also at the clinical proof of 
concept of person-specific computer- 
based models. The clinical objectives in 
using person- specific computer based 
models are to allow for early diagno-
sis, prediction of disease behaviour and 
evolution and treatment outcomes. 

Meeting the Challenge – 
The DARE@IT project
The scientific and medical vision of this 
endeavour is based on the fact that an 
early and unambiguous diagnosis of 

dementias will have dramatic benefits 
for the individual, but also for healthcare 
systems as a whole: delaying the onset 
of dementias by a mere one year leads 
to a 10% reduction in symptomatic 
cases – (VPH-DARE@IT 2013) with dra-
matic consequences on the quality of 
life for the subjects, but also with very 

significant savings for the healthcare 
system. Unfortunately, both early and 
differential diagnoses, but also robust 
methods to predict the evolution of 
these diseases in a patient-specific 
manner, and thus decisions on suita-
ble care and hopefully treatment, still 
elude the medical profession. 

It is exactly these challenges that 
the VPH DARE@IT project addresses. 
It tackles the most pressing unmet 
clinical needs in this syndrome and 

responds to the brief to provide early and 
differential diagnosis and management 
of the onset and progression of demen-
tias, by integrating, in a truly multidisci-
plinary manner, heterogeneous data from 
individuals and populations, genetic, bio-
chemical and metabolic pathway models, 
mechanistic and phenomenological mul-

tiscale imaging/modelling paradigms 
and sophisticated information process-
ing tools to deliver highly innovative clin-
ical decision support systems.

By bringing together new knowledge 
and innovative methods in these fields, 
it will deliver the first ever model that can 
account simultaneously for the patient-
specific multiscale biophysical, biochem-
ical and biomechanical brain context, as 
well for a number of heterogeneous 
genetic, clinical, demographic, lifestyle 

Graph 1: The VPH-DARE@IT concept in a nutshell: combining the appropriate modelling paradigms

“dementia has arrived in the 
middle of our societies”

Multiscale Multifactoral Multiparadigm Modeling
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and other environmental factors. 
According to a new World Alzheimer 
Report 2014, the “strongest evidence 
for possible causal associations with 
dementia (plausible, consistent, strong 
associations, relatively free of bias and 
confounding) are those of low educa-

tion in early life, hypertension in midlife, 
and smoking and diabetes across the 
life course”. VPH DARE@IT will help 
shed light upon such causal relations by 
investigating a number of observed and 
speculated links, including the effect of 
metabolic syndrome, diabetes, dietary 
habits, exercise, pulmonary conditions, 
and how the effect these conditions 
have on the ageing brain influences 
onset and evolution of dementias.

This distinctive conceptual approach 
and the integration of innovative data 
analysis and modelling methods are 
illustrated in the following graph, which 
depicts the VPH-DARE@IT concept of 
combining the appropriate modelling 
paradigms in a nutshell: (see Graph 1)

The final objective is to turn know-
how and methods into an innovative, 
integrative and objective clinical deci-
sion support platform for the early and 
differential diagnosis of memory disor-
ders based on principles of evidence-
based medicine.

The resulting integrated clinical deci-
sion support platform will be validated/
tested by access to patient data con-
tained in a dozen databases of inter-
national cross-sectional and longi-
tudinal studies, including exclusive 
access to a population study that has 
tracked brain ageing in more than 
10,000 individuals for over 20 years 
(Rotterdam Study [14]).The project will 
also quantify the benefits and costs 
of using the VPH-DARE@IT platform 
by both clinicians and industry, and 
contribute to the competitiveness 
of European industry active in the in 
silico domain.

Expected Results and 
Impact 
VPH-DARE@IT’s aim is to support 
researchers and enable clinicians to 
arrive at earlier, predictive and individ-
ualised diagnoses and prognoses of 
dementias to cope with the challenge of 

an ageing European society. Amongst 
others, this requires to identify and/
or develop:

• Novel biomedical dementia 
biomarkers;

• Personalised, multi-factorial 
brain models, taking into account 
genetics, metabolism, biophys-
ics, physiology and environmen-
tal influences;

• Advanced brain image analysis 
tools;

• An integrative and personalised 
modelling platform to support 
clinical research in dementia;

• A validated clinical platform for 
the personalised diagnosis of 
dementia and assessment of 
treatment efficacy;

• A framework and infrastruc-
ture for gathering, semanti-
cally coding, sharing and inte-
grating patient and other data 
from large, often heterogene-
ous databases.

The impact of VPH-DARE@IT achieve-
ments will range across the scien-
tific, clinical and industrial communi-
ties of Europe and globally, and upper-
most improve prevention and care of 
dementia patients. Its results will

• Provide for an earlier person-
alised prognosis, diagnosis 
and treatment onset, meaning 
reduced suffering for the individ-
ual and their relatives;

• Integrate lifestyle and other envi-
ronmental factors and data with 
clinical, biological, and physiolog-
ical factors and determine their 
impact on disease progression 

and prevention;
• Facilitate the earlier risk assess-

ment before a patient’s memory 
is already severely affected, i.e. 
before it tends to be too late for 
starting some of the presently 
available treatment options;

• P r o v i d e  c o s t- e f f i c i e n t 
approaches for detecting high-
risk patients and channelling 
them to detailed diagnostics 
studies at an early phase;

• Ensure greater equality between 
citizens through systematic and 
objective diagnoses (quality of 
healthcare currently depends 
on where someone is living 
and the capacities of their local 
hospital);

• Provide also for estimates of 
anticipated healthcare cost 
reductions based on state-of-
the-art impact assessment 
models. Substantial cost reduc-
tions will require, in addition to 
earlier diagnosis, a delay in the 
progress of dementia achievable 
with new prevention and treat-
ment options;

• Foster industrial progress, 
resulting from the availability of 
the ICT tools and systems, and 
the expertise to apply them in 
the context of clinical applica-
tions. For example, the phar-
maceutical industry will be able 
to develop new products as a 
result of a more accurate under-
standing of disease progres-
sion and clinical interventions. 
Picture archiving and commu-
nication, radiology, electronic 
health records, and general clin-
ical information, as well as deci-
sion support systems (PACS, 
RIS, EHR, etc.) are also likely to 
benefit from these products and 
impact on European eHealth 
industry leadership;

• Enable biomedical research-
ers to investigate the influence 
of environmental factors on 
dementias through specialised 
modelling software frameworks, 
which will be made available to 
the general community as Open 
Source platforms.

“citizens should be empowered 
and supported to screen and 
assess their own health and risk 
for certain diseases”
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Graph 2: 
Analysing brain images

Key points

•	 As more people live longer, dementia is becoming more common. The prevalence is expected to double to 66 million by 
2030 and 115 million people by 2050.

•	 The global cost was estimated at US$ 600 billion (€475 billion) for 2010 – about 1% of the world gross domestic product.
•	 An early and unambiguous diagnosis of dementias will have dramatic benefits for the individual, but also for healthcare 

systems as a whole: delaying the onset of dementia by a mere one year may lead to a 10% reduction in symptomatic cases.
•	 The European Virtual Physiological Human (VPH) Initiative supports the mathematical modelling of human organs and dis-

eases. Also known as “in silico” medicine, it complements “in vitro” and “in vivo” medicine. In silico is by now a core part of the 
wider field of integrative systems biology.

•	 The VPH DARE@IT project develops an in silico modelling platform that enables the assembly and integration of biological and 
medical knowledge on dementia as well as heterogeneous data from individual patients and patient populations. It will help 
shed light upon causal relations by investigating a number of observed and speculated links.

•	 VPH-DARE@IT supports researchers and enables clinicians to arrive at earlier, predictive and individualised diagnoses and 
prognoses of dementias to cope with the challenge of an ageing European society.

•	 A better selection and stratification of persons with respect to their individual risk will permit a much better targeting of pre-
ventive interventions and, where and when possible, treatment options.

 Project Information

VPH-DARE@IT
Virtual Physiological Human: 
DementiA Research Enabled by IT
Project Identifier: 
FP7-ICT-2011-9-601055
Timetable: April 2013 to March 2017
Co-ordinator: Alejandro Frangi - The 
University of Sheffield

 Contact 

Dr. Rainer Thiel 
Empirica Gesellschaft für 
Kommunikations- und 
Technologieforschung mbH 
Oxfordstr. 2 
D-53111 Bonn 
Email: rainer.thiel(at)empirica(dot)com

Technology solution – The 
VpH-DARE@IT platforms 
The final outcome of VPH-DARE@IT - 
including its decision support platform 
- will integrate the tools, models and 
workflows developed during the life time 
of the project as well as relevant other 
open source tools and sub-models 
that focus on dementia research. 
This will enable a single framework 
which not only provides for demen-
tia-related decision support, but also 
permits to create a new generation 
of research and development work-
flows focusing on further as well as 
totally new multiscale patient spe-
cific treatment options for dementia. 
The specific results expected are to:

• Develop a workflow-oriented 
and extensible framework for 
clinical dementia research;

• Implement and make globally 
available a workflow-oriented 
and extensible framework for 
in silico modelling researchers 
in dementia;

• Specify interoperability mech-
anisms for leveraging func-
tionality f rom other open 
source frameworks in demen-
tia research;

• Define and implement integra-
tive pipelines for data acquisi-
tion, curating and processing in 
the VPH-DARE@IT environment;

• Support the interaction and 
integration of such frameworks 
with the in silico and clinical 
data sharing eInfrastructure 
under development in related 
European projects ;

• Support data-provision centres 
of VPH-DARE@IT par tners 
to federate their databases 
through this European infra-
structure. (see Graph 2)

The VPH-Dare@IT project will deliver 
the first integrative and validated 
multiscale modelling platform for 
biomedical brain research and clini-
cal decision support.

Outlook and Benefits
A functional, clinically validated deci-
sion-support system for prediction, 
diagnosis, and treatment of demen-
tias is not yet available, in spite of 

predictions made at the start of our 
century. There is a strong need for 
an in silico modelling platform that is 
able to assemble and integrate the 
biological and medical knowledge on 
dementia as well as the heterogene-
ous information and data measured 
from individual patients and patient 
populations. It must be able to gen-
erate information (e.g. from bio-
markers & other clinical and environ-
mental measures) relevant for diag-
nostics and monitoring of disease 
progression.

VPH-DARE@IT develops a model-
ling and analysis system that will be 
used for supporting early differential 
diagnostics of dementias. A prime 
application target is to estimate reli-
ably a predictive risk score for indi-
vidual patients to become dement. 
The lack of such clinical support has 
been identified as a major challenge. 
Considering the enormous social 
and economic costs for individuals 
and society expected for the coming 
decades, such a solution will have a 
very high impact –both for individ-
ual patients and our health systems. 
A better selection and stratification 
of individual persons with respect 
to their respective risk will, as a next 
step, permit the much better target-
ing of preventive interventions and, 
where and when possible, treatment 
options. 

In order to enter clinical prac-
tice, the tool will be easy to use and 

provide information that is immedi-
ately relevant for making diagnostic 
decisions in routine clinical practice. 
In other words, clinical user require-
ments are equally central to the 
tool’s design and implementation.

In addition to expensive demen-
tia screening programmes financed 
from national health systems or 
public insurance funds, citizens 
should be empowered and sup-
ported to screen and assess their 
own health and risk for certain dis-
eases. This project will also demon-
strate the use of a portal designed 
for citizens to evaluate their risk for 
dementia and ways to integrate 
such a portal into research as well 
as clinical platforms. 
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A big opportunity exists to meet the 
big challenge of Alzheimer’s Disease: 
big data. With hundreds of organisa-
tions involved in dementia research 
around the world, vast amounts of 
information already exist which, if 
optimally organised and linked, will 
provide a better understanding of 
the condition, its causes and paths 
of progression. So-called “deep” data 
from academic and clinical research 
is now being combined with “broad” 
data from health records (Ontario 
Brain Institute 2014).

Strategies for prevention and inter-
ventions are urgently needed as the 
global population ages, with associ-
ated costs fast outpacing each dev-
astating diagnosis. Current estimates 
starkly state that 35 million people are 
affected by dementia, with estimated 
annual costs exceeding US$604 
billion (€478 billion) (OECD 2013a). 
Socio-economic costs for affected 
families are more difficult to calcu-
late, since many caregivers are rela-
tives who must limit or stop working 
to provide care. 

In many ways, Alzheimer’s Disease 
is an ideal candidate for capitalising 
on the powers of big data. At a June 
2013 expert consultation organised 
by the Organisation for Economic 
Cooperation and Development 
(OECD), Lefkos Middleton, a professor 
of Neurology, Neuroepidemiology and 
Ageing at Imperial College London’s 
School of Public Health elegantly 
described the case: “The aetiology 
and pathophysiology of AD are neither 
linear nor additive but like a ballet cho-
reographed interactively over time, 
involving genetic, gene expression, 
epigenetic and multitude of environ-
mental factors” (OECD 2014).

Data Organisation: The 
Brain is Big Data
One of the most important discov-
eries in neuroscience is that brain 
functions, which were once thought 

to have localised correlates, actually 
depend upon functional networks. 
A stroke or other brain injury in the 
“language area” of the left hemisphere 
can cause predictable problems with 
speech and language comprehension, 
for example, but focal brain damage 
seldom results in a single functional 
deficiency. The brain itself is big data; 
only powerful with networks intact. 
The complexity of the brain and its 
disorders makes it essential that 
numerous sets of heterogenous data 
can be combined.

Thus, the importance of networks 
extends to big data and its poten-
tial for advancing the understand-
ing of Alzheimer’s Disease and other 
forms of dementia. Bigger volumes 
of data, even if quality keeps pace 
with quantity, are worthless to AD 
researchers and patients until coor-
dinated efforts can improve efficient 
analysis. Disconnected systems must 
be organised so that data can be 
shared and interpreted with innova-
tive methods and results. Biomedical 
advances can aid in the prevention 
and diagnosis of dementia, and in 
the pharmaceutical treatment and 
care delivery for those who live with 
the disease. But existing research and 
development processes are discon-
nected, expensive and not always effi-
cient. New models are needed to gen-
erate new insights (OECD 2014).

Data sharing: Connectivi-
ty and Creativity
There are two levels of data sharing 
in dementia research. Participants 
or patients must consent to share 
their personal, private data before 
it can be collected for specific pro-
jects. Academic, clinical, commercial 
and government organisations must 
also collaborate to share their findings 
across the borders of companies and 
countries. Of course, it is not a simple 
matter involving the mutual agree-
ment of patients and scientists that 

data sharing is a valuable endeav-
our. There are big challenges in big 
data sets, stemming less from their 
size than from the heterogeneity 
of records. Variation in formats and 
structure across entities complicate 
the task of data sharing.
   The blending and sharing of data 
must take place on at a global level, 
which entails additional practical and 
legal concerns. Just as discussions 
of big data often refer to the “V”s 
(volume, velocity, variety, veracity, 
value) the OECD’s work on the infor-
mation economy examines three 
“C”s: connectivity, creativity and con-
fidence. Regional, national and inter-
national calls for access and sharing 
of data should be synchronised/
integrated to ensure open access, 
while also protecting patient privacy 
and safety as well as data security. 
Without compatible frameworks for 
data governance, it is not possible to 
verify the value of data for sharing 
(OECD 2013b). 

Projects are gaining momentum 
around the globe. 

OECD
In September 2014, an international 
meeting convened in Toronto for a 
discussion of how big data can bring 
value to dementia research. The work-
shop provided a platform for the per-
spectives of more than 50 doctors, 
data experts, patient advocates and 
politicians to share their diverse con-
cerns and ideas for new approaches. 
It was held by the OECD in partnership 
with the not-for-profit Ontario Brain 
Institute (OBI) and the University of 
Toronto’s Institute of Health Policy, 
Management and Evaluation (IHPME). 
The purpose of the event was to 
identify ways in which government, 
industry and scientific entities could 
streamline goals, optimise invest-
ment efforts, and ultimately link 
data resources to advance dementia 
research (Grant 2014).

BIG DATA AND THE BRAIN
GlOBAl INITIATIVEs FOR BIG DATA IN AlZHEIMER’s DIsEAsE REsEARCH

Kelly Callahan
Editor, HealthManagement
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The OECD continues to bring 
together the perspectives of govern-
ment and non-government viewpoints 
to address the dementia challenge. It 
aims to inform healthcare systems 
about the adaptations required to 
address the crisis, and to recommend 
ways to use big data and informa-
tion technology as tools for innova-
tive dementia prevention and treat-
ment. In a 2013 paper, “Unlocking 
Global Collaboration to Accelerate 
Innovation for Alzheimer’s Disease and 
Dementia”, the OECD identified five 
areas of urgent coordination among 
stakeholders in policy development for 
data governance:
•  Ensure functional and finan-

cial sustainability of large, linked 
research networks;

•  Facilitate timely data exchange 
and access, compliant with risk 
assessment standards;

•  Link complementary datasets at 
regional, national and international 
levels;

•  Identify the tech and manage-
ment tools that make databases 
efficient;

•  Incentivise education and train-
ing to extend expertise and build 
capacity (OECD 2013b).

Big Data for Advancing 
Dementia Research
Between July 2014 and March 2015, 
a project commissioned by the OECD 
and coordinated by  the University of 
Oxford’s Oxford Internet Institute (OII) 
will evaluate best practices in data 
sharing, based on the following four 
case studies. Each of the “Big Data 
for Advancing Dementia Research” 
studies will firstly provide an analysis 
of records comprising documentation, 
websites, policies, consent and other 
legal forms. Such data will be supple-
mented by interviews with key deci-
sion makers and users. The aim of 
the project is to advance dementia 
research by recommending best prac-
tices, with results due to be reported to 
an OECD advisory board and the World 
Dementia Council next year.
•  AddNeuroMed is a data repository 

funded by the EU and pharmaceu-
tical partners, designed to detect 

biomarkers for AD.
•  The Kungsholmen/Swedish 

National Study on Ageing and 
Care (SNAC) links multiple longi-
tudinal studies; datasets include 
care information.

•  The UK Biobank, while not focused 
exclusively on dementia research, 
comprises data from 500,000 

people. It is a model for patient/
participant consent of private 
data.

•  World Wide Alzheimer’s Disease 
Neuroimaging Initiative (WW-
ADNI) is an umbrella organisation 
for regional and national partners 
focused on neuroimaging in AD 
(Oxford Internet Institute 2014].

The VpH Dare@IT project 
Within the European Vir tual 
Physiological Human (VPH) Initiative, 
the VPH Dare@IT project acknowl-
edges that dementia is far from a 
“one size fits all” disease. Its models 
of the human body and its disor-
ders take into account individual risk 
profiles and clinical presentations, 
stratifying patients in a way that will 
optimise preventive and therapeutic 
interventions. The “in silico” model-
ling platform of the program permits 
data from diverse sets of medical 
and biological information to be 
integrated. The advantage of such 
integration is that the human body’s 
complex physiological systems are 
considered, rather than their isolated 
components. The links between het-
erogenous data sets, in turn, allows 
for investigation of speculated links 
between disease causes and out-
comes. The project runs from 2013 
to 2017 with a budget of €18 million. 
More details about the project can 
be found in “Fighting the Rising Tide 

of Dementias” in this issue of Health 
Management. 

uK Dementia Research 
platform
In June 2014, the Medical Research 
Council (MRC) launched the UK 
Dementias Research Platform 
(UKDP). The program was announced 

at the Global Dementia Legacy Event 
in London, where Prime Minister 
David Cameron affirmed his coun-
try’s pledge to dementia drug dis-
coveries and development. The plat-
form is a partnership between public 
and private entities, including phar-
maceutical companies and leaders 
in biotechnology. The UKDP is 
uniquely positioned to benefit from 
a number of research initiatives in 
the UK, with 22 studies amassing a 
total research population of almost 
two million people. (Davenport 2014]
The combination of smaller and 
larger studies will permit research-
ers to explore the significance of 
smaller studies in bigger popula-
tions, or conversely to take a finding 

“we are committed to this new sci-
entific environment where open data 
creates a space for greater innovation 
and faster translation into treatment”

Cont. p 28



As healthcare faces up to the 
promises and challenges of big 
data, HealthManagement spoke 
to Dr. Dirk Colaert, Chief Medical 
Officer at Agfa Healthcare, on the 
evolution of healthcare against the 
background of big data.

Big data is an abstract term, but 
in healthcare the data represent 
very personal information. Do 
you see this as a paradox?
Big data is a buzzword without 
concrete meaning. It refers to both 
abstract and personal data, so I 
don’t see a paradox. Very soon all 
healthcare applications will have 
to deal with huge amounts of 
both personal and more generic, 
abstract data. There is patient 
personal data, but also data, such 
as measurements from devices 
and sensors, that can be about 
one specific patient. There are 
also examples of abstract data in 
healthcare, such as generic medical 
knowledge - scientific databases, 
medical articles and clinical trials 
outcomes. In healthcare abstract 
big data and personal big data are 
more complementary. 

some administrators, decision-
makers and physicians are 
reluctant to recognise big 
data’s potential. How do you 
demonstrate its necessity in the 
future of care delivery?
This is l ike evidence-based 
medicine (EBM). Sometimes 
evidence is contra-intuitive. EBM 
uses an abstraction of the patient, 
and doctors may think that their 
patient is a little bit different, 
and the suggestions given by 
EBM systems don’t apply to that 
specific patient. What we have 

to do with big data is to capture 
contextual information and take 
that into account in the analysis. 
Then the suggestions to the 
healthcare provider will be much 
more accurate, and the systems 
and ultimately the decisions we 
suggest will be better accepted by 
doctors and healthcare providers.

Which “V” of big data (volume, 
velocity, variety, veracity, value) 
do you think is the biggest 
challenge for healthcare and 
why?
All of them are a challenge. Volume 
and velocity are somewhat interde-
pendent; velocity is a challenge, 
because of the huge data volumes, 
and speed has always been a 
challenge for any application used 
by healthcare providers. 

Variety is a challenge, because 
we want to combine multiple 
sources of information into a 
comprehensible view on the 
patient’s record. By definition you 
will need some semantic alignment 
of the different sources. This is a 
problem, because different systems 
use different ways to store data, 
and have different standards. This 
can be overcome, but the semantic 
underpinning of these standards is 
still something to be worked on.

Which at t r ibute has the 
greatest potential for improving 
healthcare del ivery if the 
challenges can be overcome?
I think variety has the biggest 
challenge and the biggest potential. 
Semantic technology can mitigate 
this variety. Ultimately it will give 
the doctor a complete view of the 
patient records, the electronic 
health record (EHR), which is the 

life-long capture of the clinical 
data of a patient. This is needed 
to organise integrated care. To 
me integrated care is the ultimate 
thing we need in healthcare - 
organisation across stakeholders, 
including the patient. It is not only 
curing diseases, but also preventive 
medicine etc. Unless we have this 
global view on the data, we will not 
get there, but if we get there, and 
we can cope with this variety, it will 
enable EHRs and integrated care, 
which is what we really need in 
healthcare. 

What skills will healthcare IT 
professionals need for big data? 
Healthcare IT professionals 
should have skills to deal with 
semantic technologies, standards, 
vocabularies, terminologies etc., 
knowledge of clinical data exchange 
standards and knowledge of patient 
big data tools, such as databases. 
They will need to be familiar with 
more analytical tools, that go beyond 
the classical dashboard to tools that 
really let people explore data. They 
also need medical knowledge. I think 
IT work will be more and more generic, 
and the specificity of applications 
will come from the data and the 
formalised context. Understanding 
this context will be very important for 
anybody in healthcare IT. 

Who do you feel should drive the 
semantic angle? 
It is a slow process. Companies do 
not commit to standards when 
they are not globally accepted. On 
the other hand, something is only 
accepted when companies have 
made real-life implementations. 
So this is a chicken-egg situation. 
We all have to work on it, and 

SEMANTIC TECHNOLOGY ENABLES 
SMART COMPUTERS
INTERVIEW WITH DIRK COlAERT, CHIEF MEDICAl OFFICER, AGFA HEAlTHCARE

Dirk Colaert, MD 

Chief Medical Officer
AGFA Healthcare 
Mortsel, Belgium

www.agfa.com

@AgfaHealthCare
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authorities could, for example, 
say, “In the next five years we 
will expect any vendor or hospital 
information system to be able 
to exchange data in this format”. 
We see less appetite for proprietary 
standards and more openness, but 
authorities could maybe enforce it 
more.

M e d i c a l  t e c h n o l o g y  i s 
continuously improving, but 
healthcare systems adopt 
technology at different rates. Will 
this help or hinder the sharing of 
big data? 
The slow IT adoption in hospitals so 
far will not help the sharing of big 
data. We have the technologies, but 
many are only sparsely implemented. 
There is still a psychological barrier 
to sharing clinical data at all, even 
anonymised. We have to prove, with 
good news and success stories, that 
there is additional value in it. 

How is the ideal model for 
cross-border cooperation of big 
data architects and archives?
Scalability on an international level 
can only be achieved by ending 
established approaches. For example, 
what I would call “All the knowledge 
is contained here”: there are still 
people trying to put everything in 
one computer, so they feel safe and 
in control. This is not sustainable: 
we have to move to distributed 
systems, which allow you to collect 
the necessary data just in time and 
fit for purpose. Otherwise we will 
never achieve the scalability we need 
on an international, cross-border 
level. No single database structure, 
whether it is big data or not, will 
fulfil the needs of all applications. 
An operational system storing data 
in its own local database should 
be able to fulfil data requests from 
authorised applications externally. 
We should have a kind of ad-hoc 
accessibility of data. For example, “I 
need data, I know where to find it, 
I perform this request, I assemble 
my dataset for analysis for instance, 
and I don’t count on the fact that I 

have this already on my computer, 
because I cannot have the whole 
world on my computer.” This is a 
fundamental change we have to work 
on. I’m not saying that technolog-
ically everything is solved here, but I 
am sure we cannot solve scalability 
on an international level by putting 
everything on one big database. We 
have to work on distributed systems.

In the future we will need some 
smart agents that work as brokers for 
people who need data and don’t know 
where to find it. There will be broker 
services alongside security services 
and real data access services, and 
they will have to collaborate. Instead 
of having one application doing all, 
there will be some kind of collabo-
ration or choreography of these 
different services working like one 
system, so the computer will be the 
network. 

patients are increasing ly 
empowered to be act ive 
participants in their care through 
mobile technology and remote 
monitoring. Do you see any 
downsides?
There are downsides, but they 
probably do not outweigh the 
benefits. If the patient is part of the 
whole ecosystem, the data coming 
from the patient is unsure and not 
controlled, so people may doubt the 
value of this data. 

Another concern is where the 
balance is between supporting 
the healthcare IT environment and 
“Big Brother”. If you connect to the 
patient’s room you can capture 
data from sensors etc., but then we 
are close to a “Big Brother” that is 
controlling everything. We will have 
to find the right balance there.  
The informed patient is not a 
downside, and health professionals 
will have to change roles, and be 
guides in the patient’s healthcare. 

What can healthcare learn 
from other industries about the 
potential of big data?
If I buy something on the Internet, 
I can see what others have bought. 

The motivation is commercial, but 
it brings additional value to the 
customer. We can translate that to 
healthcare. Imagine a doctor seeking 
the best treatment for his patient: 
the system looks at the data, and 
presents a list of patients with the 
same symptoms, the treatments 
that were applied to these patients 
and the outcomes. This could help 
the doctor adapt the treatment 
if necessary. There are limits to 
what you can do, but having more 
information is always a great 
advantage. 

What role will Agfa play here? 
At Agfa Healthcare we have a close 
connection with our customers. We 
are very aware that healthcare is 
going towards integrated care. For 
integrated care, you need EHR that 
combine data from multiple sources, 
and you need EBM, looking at and 
analysing the data. Solutions for 
integrated care encompass all these 
technologies from big data, big data 
analytics and decision support. This 
will be core for Agfa Healthcare, and 
we are well placed, because we are so 
close to the data. 

 For further information contact

Dirk Colaert 
Chief Medical Officer
Agfa HealthCare 
Septestraat 27; B-2640 
Mortsel, Belgium
T +32 3444 8408 
Email: dirk.colaert@agfa.com

NOTE:
This article is part of the 
HealthManagement.org 
“Point-of-View” partner 
programme. 
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Key points

•	 The brain itself is “big data”: 
coordinated systems, 
which continually process 
and produce voluminous 
information.

•	 Alzheimer’s Disease and 
other forms of dementia 
disrupt neural systems with 
devastating consequences. 
Fortunately, big data can 
offer preventive, diagnostic 
and therapeutic healthcare 
solutions. 

•	 A number of projects 
around the world are being 
coordinated for dementia 
research.

•	 open data that can be 
safely shared across 
borders will facilitate 
research success.

•	 new models are needed for 
new insights.
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from a large sample size and zoom 
in on specific data that can only be 
found in more targeted projects. If 
structured to promote open access 
and sharing, the data will allow sci-
entists to ask and answer big ques-
tions, according to Dr. Craig Ritchie 
of Imperial College London (ICL)’s 
Department of Medicine, a member 
of the UKDP steering committee. “It 
will enable the research community 
to move seamlessly between differ-
ent levels of data, which simply could 
not happen if we worked in our own 
separate research groups and areas" 
(Davenport 2014).

uK Biobank
By far the biggest project contributing 
data to the UKDP is the UK Biobank, 
which is amassing health data on 
500,000 people in the UK. The vast 
and varied collection of open-access 
data, and the longitudinal nature of 
the project, will be valuable not only 
for dementia research but for popu-
lation health in general. Its Imaging 
Working Group is chaired by Professor 
Paul Matthews, head of the Division 
of Brain Sciences in ICL’s Department 
of Medicine. In May, the group began 
to collect imaging data from partici-
pants at one of its centres, with the 
goal of performing 18 full sets of brain, 
heart, bone and blood vessel scans 
per day for up to 100,000 study par-
ticipants. The imaging information will 
powerfully supplement observational 
data within the Biobank. The team 
includes experts whose responsibil-
ity it is to ensure that the variety of 
scans comply with protocols and can 
be stored and shared appropriately.

Neuroimaging in AD is of criti-
cal importance. With structural evi-
dence of dementia most apparent in 
later stages of the disease, single MRI 
scans are not the most helpful tool on 
the table. Functional MRI measures 
changes in blood flow over time, giving 
analysts greater insight into neural 
activity and anomalies. However, it is 
data-intensive: a patient’s 20-minute 
scanning session involves approx-
imately 15,000 voxels per 3D scan, 
and each voxel examining hundreds 
of thousands of neurons. It is also 

time-intensive, requiring manual pro-
cessing of the scans. An innovative 
solution for automating fMRI-based 
methods would improve early detec-
tion (OECD 2013a).

Additional value will come from 
being able to identify which types 

of markers coincide with dementia 
onset. The expression of cognitive 
decline can be indicative of damage 
already done in the brain, prohibiting 
the impact of late-stage interven-
tions. Perhaps because the causes 
and correlates of Alzheimer’s Disease 
are not yet well understood, stub-
bornly mired in mystery by the neu-
robiological complexity of the human 
brain itself, pharmaceutical trials have 
thus far yielded disappointing results. 
Based on studies which compare 
brain imaging and biomarker profiles 
of people at high risk for developing 
the disease, some estimates indicate 
that slow, continuous neuronal dete-
rioration may begin a decade before 
clinical symptoms appear. Thus, the 
real potential in opening data sets for 
sharing and innovation lies in learn-
ing how to prevent dementia in the 
first place.

Opportunities and 
Optimism
Despite the daunting task ahead, there 
is reason to be hopeful. G8 ministers 
have agreed that international coop-
eration can lead to innovative solu-
tions to the multifaceted challenge of 
AD. With collaboration between coun-
tries increasing and new relationships 
developing between private and public 
partnerships, data sharing will reduce 
the risks and expenses of the demen-
tia epidemic.

Professor Paul Matthews, who leads 
the Division of Brain Sciences at ICL, 
expressed optimism at the opportu-
nities ahead for dementia research 
based on the capacity of scientists 
to capitalise on shared knowledge. 
“We are committed to this new sci-

entific environment where open data 
creates a space for greater innova-
tion and faster translation into treat-
ment,” Prof. Matthews said. In addi-
tion to its involvement with the UKDP, 
ICL recently launched the Imperial 
Data Science Institute, and hosts 
the Parkinson’s Disease Society brain 
bank and the MRC-NIHR National 
Phenome Centre, all of which investi-
gate aspects of dementia (Davenport 
2014).

George Vradenburg of the Global 
CEO Initiative on Alzheimer’s Disease 
addressed the public ahead of the 
OECD’s Toronto event, noting that 
research funding for dementia lags 
behind that for other diseases such 
as cancer, heart disease and HIV-
AIDS. One possible reason, he said, is 
that victims cannot speak for them-
selves and those who care for them 
are too exhausted to speak on their 
behalf. Nonetheless, Mr. Vradenburg is 
hopeful that a cure or treatment can 
come from continued and coordi-
nated efforts, reminding the audience, 
“There wasn’t any hope for an HIV-
AIDS cure. There wasn’t any hope for 
polio for a long period of time. There 
wasn’t any hope for a lot of these dis-
eases. But at some point people got 
sufficiently angry that there wasn’t 
anything done that anger turned into 
mobilisation” (Grant 2014). 

“it will enable the research commu-
nity to move seamlessly between 
different levels of data, which sim-
ply could not happen if we worked 
in our own separate research 
groups and areas”
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As the newly installed president 
of the European society of 
Neuroradiology (ESNR), what 
are your goals for your term of 
office?

The ESNR is a professional society 
with more than 3,000 members. A 
strategic plan and mission for the 
ESNR was initiated a few years 
ago. Under my presidency we will 
expand, improve and update this 
concept. The ESNR will continue 
to invest heavily in education, work 
on a comprehensive European 
Curriculum for Neuroradiology, and 
establish standards for neuroradi-
ological knowledge and training in 
Europe.

What led you to specialise in 
neuroradiology?

I was interested in neurological sci-
ences already as a medical student, 
and my first published article was 
on new therapies in multiple sclero-
sis. One year as a neurology resident 
at the University Hospital in Zurich was 
a great experience, and I had a chance 
to work with great scientists and cli-
nicians. After completing residency 
in radiology at the University Hospital 
Vienna it was more than clear that 
neuroradiology is my “big love”. 

Do you see a role for pET/MR in 
brain imaging?

PET-MR will have a role in evalua-
tion of brain disorders, especially 
in dementia, stroke, and neurode-
generative disorders.

The EsNR produced a booklet 
for the 2014 International Day of 
Radiology (IDoR), looking at the 
role of radiology in brain tumour, 

stroke, Alzheimer's disease and 
dementia, parkinson's disease, 
and multiple sclerosis. Do you 
think neuroradiology is suffi-
ciently recognised? 

In the past a radiologist was a 
person sitting in a dark room looking 
at plain films, not being involved in 
patient management. This picture 
rapidly changed with the introduc-
tion of CT and MRI a few decades 
ago. Nowadays, a radiologist is an 
important part of clinical boards 
(tumour board, vascular board), and 
is heavily involved in the patient́ s 

management. In the IDoR booklet 
for the general public we have tried 
to explain who a neuroradiologist is. 
It is still not broadly acknowledged 
that a neuroradiologist is not only 
a  specialist trained in performing 
CT and MR imaging, but also in per-
forming therapeutic procedures in 
the brain and spine.
 
There are still many unknowns 
when it comes to the brain. 
What has been the greatest 
breakthrough for neuroradi-
ology, and what research has 
the greatest promise for the 
future?

The brain is a fascinating, very 
well organised organ, but we still 
don’t know enough to understand 
its functions and subsequently 

different brain diseases. The first 
important neuroradiological break-
through was the discovery of MR; 
the second was the implementa-
tion of the high-field MR units (3.0 
T) into the clinical routine. With new 
MR sequences, we see more ana-
tomical details, we are able to look 
at the white matter tracts (diffu-
sion tensor imaging [DTI]), at the 
vasculature (magnetic resonance 
angiography [MRA], susceptibil-
ity weighted imaging [SWI]), brain 
perfusion, and metabolic peaks in 
the brain parenchyma.

In the future, interdisciplinary 

research with all disciplines of 
neurosciences will be necessary to 
answer open questions. Ongoing 
research focusing on multiple scle-
rosis, healthy ageing and demen-
tia (Alzheimer's disease), neurode-
generative disorders (Parkinson’s 
disease and others) and brain 
tumours, will continue to improve 
our knowledge and understanding 
of brain diseases. 

EUROPEAN SOCIETY OF 
NEURORADIOLOGY
INTERVIEW WITH pROFEssOR MAJDA THuRNHER, pREsIDENT

prof. Majda Thurnher

President, European Society 
of Neuroradiology

University Clinic for Radiology 
and Nuclear Medicine
Medical University of Vienna, Austria

majda.thurnher@meduniwien.ac.at

www.esnr.org 

“interdisciplinary research with 
all disciplines of neurosciences 
will be necessary to answer               
open questions”
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Nearly one in five Americans takes 
at least one psychiatric drug (Medco 
2011). Twenty-five percent of 
Americans suffer from a diagnosable 
mental illness in a given year (Kaplan 
2013). Mental disorders continue to 
plague people around the globe, and 
mental illness is a leading cause of 
impairment and disability across the 
globe (Greenberg 2013).

However, innovative medications for 
the treatment of depression, bipolar 
disorders, schizophrenia and other 
psychotic disorders are in serious 
decline. Over the last few years, 
the pharmaceutical industry has 
reduced its investment in psychiat-
ric drug development. Big names like 
GlaxoSmithKline have actually closed 
down their entire psychiatric labo-
ratories. Others, such as Pfizer and 
AstraZeneca, have reduced the size 
of their research programme and/
or have closed down their internal 
research altogether (Hyman 2013). 

While the Obama Administration 
has announced its BRAIN initiative, 
and the National Institute of Medical 
Health (NIMH) also promised to renew 
its efforts to stimulate research on 
the neurocircuitry of mental disorder, 
there is nothing significant to report 
on this front, and the psychiatric drug 
development pipeline remains rela-
tively dry (Greenberg 2013).

 
Why Is The Industry 
Retreating?
The question that arises is this: 
why are pharmaceutical compa-
nies retreating from this particular 
segment despite the fact that there 
is clearly an unmet need and there are 
numerous individuals out there who 
are struggling with mental disorders, 
and who remain symptomatic due 
to ineffective therapeutic options? 
Despite the fact that this product cat-
egory is among the most profitable, 

why are industry leaders closing down 
their investment and instead divert-
ing their funds into cancer, metabo-
lism, autoimmunity and other disease 
areas? (Hyman 2013) 

The most glaring reason for this 
retreat is that companies believe that 
therapeutic development in psychia-
try is risky, time-consuming and dif-
ficult. They fear that the underlying 
science for psychiatric drug develop-
ment remains immature and the path 
to understanding the very nature of 
mental disorders is too daunting. That 
is because most psychiatric disorders 
are too complicated to understand; 
their molecular and cellular underpin-
nings remain unknown and psychiat-
ric diagnoses still remains arbitrary 
(Hyman 2013).

For companies operating with the 
goal of earning profits, discovering 
and developing novel and effective 
treatments for mental disorders just 
does not seem the right strategy. The 
process of drug development is not 
only time intensive, but it also costs a 
significant amount of money. It is esti-
mated that the cost to develop a drug 
(including the cost of any failures) is 
approximately $1.5 to $2 billion. In 
addition, according to estimates by 
the Pharmaceutical Research and 
Manufacturers of America, it takes 
an average of ten to fifteen years for 
a new drug to actually complete the 
cycle from initial discovery to being 
available in the market (Kaplan 2013).

No Major Breakthroughs
If one examines drug development 
in psychiatry, it is evident that most 
drug development efforts have relied 
on the recycling of old drugs. Since 
the 1950s, the primary molecular 
action of all antidepressants, antian-
xiety drugs and antipsychotic drugs 
remains the same. The first anti-
depressant, imipramine, which was 

discovered in 1957, altered the ser-
otonin or norepinephrine levels in the 
brain. The antidepressants that are 
available today have the same mode 
of action. Antipsychotic drugs, both 
old and current, block dopamine D2 
receptors (Hyman 2013). The entire 
psychiatric drug category comprises 
of “me too” drugs. There are six SSRI 
antidepressants and ten atypical 
antipsychotic drugs that perform the 
same function (Friedman 2013).  

In addition, the efficacy level of 
these drugs has not changed sig-
nificantly for many years. Whether 
you use imipramine or a more recent 
antidepressant, there is no dramatic 
change in efficacy. Apart from clo-
zapine, all antipsychotic drugs have 
the same efficacy as chlorproma-
zine (Hyman 2013). While the drugs 
may have improved in terms of their 
safety and tolerability, as far as effi-
cacy is concerned, it seems that goal 
has somehow become unachievable. 

According to Robert H. Lenox, 
MD, Professor of Pharmacology 
and Clinical Neuroscience at the 
University of New England College Of 
Osteopathic Medicine, the frequency 
of drug failures in the central nervous 
system segment is particularly high. 
Drug candidates entering into Phase 
III can fail at a rate of 40 to 50 percent. 
In most cases, the cause of failure is 
lack of efficacy (Kaplan 2013).

Reasons For The Chronic 
shortfall
So where are the breakthrough drugs? 
Where is that novel treatment that 
everyone is waiting for? What is the 
reason for this chronic shortfall in psy-
chiatric drug development?

There are many factors at play here. 
The central nervous system is exces-
sively complex. The preclinical models 
of psychiatric disorders are unsat-
isfactory. Diagnosis of psychiatric 

PSYCHIATRIC DRUG 
DEVELOPMENT 
A DRY PIPELINE ?
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Key points

•	 Psychiatric drugs are among the most profitable products for the pharmaceutical industry.
•	 Despite this, investment in psychiatric drug development continues to decline. 
•	 A major reason may be the fact that there has been no major breakthrough in this area of drug development for the last 

thirty years. 
•	 Several “me-too” products have been launched, but the primary molecular action of psychiatric drugs remains the same 

since the first discovery of imipramine in the 1950s.  

disorders is mainly based on sub-
jective assessments. Disorders like 
depression have complex aetiology, 
and large-scale clinical trials of psy-
chiatric drugs have not shown any 
promising results. How is the indus-
try expected to invest its resources 
in a segment with so many compli-
cations? If one evaluates the point 
of view of the drug companies, one 
would realise that they are not entirely 
to blame. They have spent decades 
in research and have invested billions 
of dollars, but have yet to discover a 
single novel drug within the last thirty 
years (Fibiger 2012).

possible solutions
What the pharmaceutical industry 
needs is a new paradigm. As Lenox 
points out, “there is a dearth of valid 
new targets and novel drug candi-
dates. Pharmaceutical companies 
often compete on the same poorly 
validated targets, wasting time and 
resources in the absence of early 
stage sharing of lead compounds and 
data . . . this is unsustainable as a 
business model” (Kaplan 2013).

What the industry needs to do is 
to rethink the process of drug dis-
covery in this particular segment. 
They need to review the type of 
preclinical models and the classi-
fication and selection of patients 
in clinical trials. They need to make 
efforts to integrate advances in 
molecular, cellular and systems 
level knowledge of psychiatric 
disorders. Only then could there 
be any hope for the revitalisa-
tion of drug discovery in psychia-
try (Psychiatric drug discovery on the 
couch 2007).

The above discussion in no way 
gives pharmaceutical companies a 

free pass as far as the process of 
drug discovery in psychiatry is con-
cerned. In fact, some believe that it 
is the big companies who are pri-
marily responsible for this crisis. 
According to Richard Friedman, 
MD, a Cornell psychiatrist , "The 
p h a r m a c e u t i c a l  i n d u s t r y  i s 
making a mistake, by running 
away f rom the brain just when 
things are getting interesting” 
(Friedman 2013). 

However, it is not smart to place 
the entire weight of drug discov-
ery on pharmaceutical compa-
nies. This is mainly because they 
are driven by profit motives. They 
are afraid to take financial risks, 
especially in a category that is 
significantly complex. However, 
academic researchers do not 
have the same fears. They are free 
to experiment and to take risks. 
That is why programmes like the 
Brain Activity Map (Alivisatos et 
a l .  2012)  and gene-sequenc-
ing technology can help iden-
t i f y  genes and c i rcu i t s  t hat 
could be l inked to mental dis-
orders. If such connections are 
made, it would be easier to iden-
tif y new targets for drugs, and 
would eventually motivate phar-
maceutical companies to rein-
vest in drug development in psy-
chiatr y (Friedman 2013).

If innovation is to be achieved, 
then changes in psychiatr y also 
need to take place, in both the 
preclinical and clinical domains. 
Rat ional d rug design for psy-
chiat r ic d iseases can on ly be 
achieved if there is more invest-
ment in neuroscience. Academic 
researchers and scientists need to 
become involved. 

Conclusion
Knowledge is the basic ingredient 
for any drug development process. 
A perfect example is cancer. Drug 
development and advancement in 
cancer was driven by a greater biolog-
ical understanding of the disease. The 
same is true for psychiatric disorders. 
More information is needed about 
delusions, hallucinations and negative 
symptoms and more emphasis should 
be placed on fundamental research. 

There needs to be a greater under-
standing of the psychological, cog-
nitive and behavioural aspects of 
specific disorders. Knowledge about 
specific brain circuits and their role 
should be increased and this knowl-
edge should then be linked to clin-
ical phenomena. What is needed is 
an acceptance of the fact that the 
medical world is still quite ignorant 
about the disorders of the central 
nervous system. Once this fact is 
acknowledged, measures can be 
taken to overcome this ignorance and 
invest in neuroscience research, which 
will essentially lead to drug develop-
ment and therapeutic advancement 
(Fibiger 2012). 

All is not lost, however. A latest 
report by the Analysis Group high-
lights that there are potential new 
medicines in the global pipeline and 
there are some psychiatry drugs in 
the preclinical stage. The search for 
a “blockbuster drug” is being replaced 
with finding “niche buster drugs” 
(Kaplan 2013). Hopefully, a change in 
approach and more specific target-
ing will start a new phase in psychi-
atric drug development. 
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LEADERSHIP OF STAFF 
 25 YEARS Of ExPERIENCE

Senior managers must prepare their 
organisation for tomorrow's world, 
in which the quality of the results 
of holistically designed meta-pro-
cesses counts. Their remit goes 
far beyond achieving successful 
daily management structures, and 
demands a new set of qualities. 
These include the capacity to envi-
sion future scenarios and be answer-
able for their implementation. This 
means exploring unknown territory 
and confronting new challenges, and 
such endeavours can only be suc-
cessful where senior managers can 
be sure of their ability to take the 
whole team with them. Pioneers in 
a competitive environment must 
be able to rely on the confidence 
of those they lead. They cannot fall 
back on any shining examples from 
the past, for by the time such pat-
terns have established themselves, 
the competitive lead has already 
been used up. 
 The quality and quantity of 

suitable members of staff, together 
with their motivation to devote 
their skills to their organisation, is a 
decisive factor that determines the 
difference between success and 
failure. Senior management, as the 
driving force that forms the future 
and greatly influences the working 
atmosphere through ideas and 
example, carry personal responsibil-
ity for successful development of an 
organisation, and this cannot be del-
egated. They must have clear visions 
and aims, and pursue these consist-
ently with empathy, enthusiasm and 
the trust of their employees. 

Medical and 
service Quality and 
Cost-Effectiveness
Senior management is not required 
or paid to paint dramatic pictures of 
current and future problems, but to 
achieve success within given frame-
work conditions (e.g. health funding, 
local circumstances, suitability of 

senior staff). 
 The cur rent health system 
demands continuous optimisation 
of treatment processes and meas-
urable and verifiable success in the 
areas of medical quality, service 
quality, economic viability, staff 
loyalty and staff recruitment. This 
'culture of continuous change' chal-
lenges senior management in terms 
of their thinking and their actions.  
 The physician, as a professional, is 
free to determine therapies, which 
may include treatment whose costs 
cannot be recovered. However, daily 
compromises in medical, care and 
administrative dealings are neces-
sary. Unfortunately, the question is 
not: "What financial resources do 
I need in order to achieve optimal 
quality of treatment?", but "How can 
I achieve the highest possible quality 
level with the existing resources, 
obtained either by allocation or 
through defrayment of costs?" 
The physician must earn freedom 

Figure 1.
Process Quality — the New Dimension in Optimisation

The new dimension in the system of DRGs
In addition, whole process chains must be directed, controlled and 

optimised
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in choice of therapy through good 
housekeeping. It remains a matter 
of existential importance for a prac-
tice or a clinic that costs across the 
board remain significantly below 
earnings. 
 Where are the economic reserves 
that can increase the degree of ther-
apeutic choice? The answer is to some 
extent in optimising or re-engineering 
the processes and structures, and in 
promoting staff development. Such a 
strategy will help to achieve an advan-
tageous position in the face of compe-
tition, but it will not compensate for all 
the problems and failings of the health 
system.
 In the context of cost and perfor-
mance competition, with a guarantee 
of quality, economic reserves can be 
mobilised by increasing the efficiency 
of individual performance items (e.g. 
more cost-effective examinations 
with the same quality level), and in 
hospitals additionally by increas-
ing effectiveness (e.g. by posing 
questions concerning the medical 
need for individual items) — in other 
words, increasing quality levels in 
interdepartmental, overall treat-
ment processes from admission 
to discharge. The main thrust of 
the optimisation should not aim at 
working more quickly or with greater 
throughput within the existing 
structures and procedures, but to 
develop and work within new struc-
tures and procedures. Therefore 
motivation and reward systems 
are not concentrated on perfor-
mance quantity, but on process 
quality, including the avoidance of 
medically unnecessary individual 
items. To date, the consequence 
of actively avoiding unnecessary 
individual performance items has 
been loss of income for prac-
tices. In hospitals, despite the 
advantages for patients and cost 
savings where diagnostic-related 
groups (DRG) are applied, the con-
sequence has been job losses. 
Increasing per formance quan-
tity rather than increasing perfor-
mance and process quality in order 
to preserve jobs makes for a false 
incentive. 

staff – the Most Important 
Factor
The viability of a practice or hospital 
may be endangered by a lack of medical 
and service quality, by economic def-
icits, or by a lack of suitably qualified 
staff. Anyone who experiences the 
large number of unsuitable applicants 
for today's jobs can rest assured that 
even these applicants will find a posi-
tion in another clinic or practice that is 
struggling to survive, and that is liable to 
become a vicious circle for such organ-
isations. Finding and keeping suita-
ble staff is one of the most important 
tasks of all members of senior man-
agement, irrespective of how unsuit-
able the framework conditions may be. 
Competition to obtain qualified and 
motivated members of staff is fierce. 
 The parameters of the 'DRG world' 
require senior management to be pre-
pared to change. Many of the tradi-

tional processes and prerogatives that 
went with the optimisation of (personal) 
'operative islands', and may have been 
sensible as such, will have to be aban-
doned in the coming world of 'optimi-
sation of overall processes'. The pre-
requisites of the DRG world are think-
ing and acting in overall, interdepart-
mental processes from admission to 
discharge with a view to optimisa-
tion (medical quality, service quality, 
cost-effectiveness).
 Staff members are central to suc-
cessful development on the basis of 
their specialist qualifications and their 
desire, ability and remit to optimise pro-
cesses and structures, and take on new 
tasks, roles and responsibilities, thereby 
making their contribution towards a 
quality offensive that will secure the 
survival of the hospital. 
 An important aspect in the compe-
tition to find good staff is the need to 
combine optimised structures and pro-
cedures (medical quality, service quality, 

economic viability) with improved 
working conditions (quality of life!) in 
a way that can be appreciated by the 
staff.  This represents a new challenge. 
 Capable employees (e.g. qualified 
specialists) can choose more or less 
freely where they wish to work. The 
market conditions that force hospi-
tals actively to entice people by offer-
ing clear advantages in terms of working 
and living conditions (work-life balance) 
place new demands on the personnel 
department, the hospital's executive 
direction, senior management and all 
staff. 
 When working conditions are poor, 
those who have the most attractive 
alternatives and who take them first 
are the best members of staff. Good 
employees tend to attract more good 
ones; poor employees ...
 Both patients and job applicants per-
ceive the quality of the work atmos-

phere directly, and either stay, or, if they 
have a suitable alternative, go.
 When times are good, it is relatively 
easy to provide for a good work atmos-
phere; when they are not, this becomes 
a vital task for senior management. If 
senior managers maintain: "We can't 
do that under these conditions," that 
is an inadequate and unprofessional 
response. What is needed are man-
agers who can truly lead, spread opti-
mism and create a positive working 
atmosphere that is oriented towards 
change. Only those senior staff who 
don’t spend too much time complain-
ing, who can accept the challenges 
and the framework conditions associ-
ated with them, work towards strate-
gic development in a positive, internal 
atmosphere of change, and thereby 
motivate qualified employees with 
their enthusiasm will enjoy success. 
This is not just some airy vision for 
the future, but a necessary precondi-
tion to ensure viability.

“pioneers in a competitive envi-
ronment must be able to rely on 
the confidence of those they lead”
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•  Capacity to be visionary

•  Strategy development, conceptual future 

planning

•  Understanding of systems

•  Analytical competence

•  Capacity to focus on targets

•  Ability to grasp complexity and reduce it

           

•  Communication skills

•  Ability to cooperate

•  Ability to achieve consensus

•  Willingness to address conflicts

•  Ability to persuade

•  Forward thinking

•  Empathetic skills

•  Gregariousness

•  Capacity to reach decisions

•  Self reflection and self direction

•  Capacity always to seek and find opportu-

nities and need for action to improve a sit-

uation in oneself in the first instance

Methodological 

knowledge of the 

way the social and 

health markets are 

developing

•  Basic knowledge of business economics (at 

least the terminology)

•  Knowledge of personnel management 

•  Knowledge of quality management (QM)

•  Knowledge of personnel development (PD)         

•  Knowledge of organisation development (OD)

•  Project management

•  Process management

•  Strategy development

•  Methodological competence in analysis 

(SWOT analysis, market analysis, surveys)

•  Change management

COMpETENCE           CRITERIA  

strategic

social           

Table 1.
 Requirements for Medical Staff (Social 
Competence / Management Competence)

Source: Busch 2008

senior staff 
Requirements 
Senior managers in a hospital must:

1. Recognise the need for change 
in processes and structures. 

2.  Create a change-fr iendly 
atmosphere.

3.  By means of professional 
change management and 
suitable staff development 
programmes, empower senior 
staff and other employees to 
support such change and form 
the future themselves at the 
same time. 

To achieve this, it is necessary to 
engage in a systematic process 
of developing one's own method-
ological, social and management 

competence (see table, p. 27). 
Often there is a lack of method-
ological competence and experi-
ence concerning systematic and 
sustainable change management, 
of strategic competence to under-
stand and reduce complexity and 
of the social competence always 
to start with oneself in analys-
ing pathways towards improving 
situations. 
 Senior management that is used 
only to thinking within the defining 
limits of reservations and restric-
tive framework conditions tends 
to find the idea of unconditional 
'brainstorming' about new forms 
of hospital organisation com-
pletely overwhelming. Often, a 
process of reawakening creativity 
amongst lateral thinkers must be 
initiated first.
 Senior managers must render 
employees capable of dealing with 
change and prepared to do so.

staff Development
Generally when top-level senior 
staff members (senior consult-
ants, medical directors, commer-
cial directors, care directors etc.) 
are appointed, they consider them-
selves already to have reached the 
end of their personal, systematic 
development of social and mana-
gerial competence. This is a pity, 
as there is often considerable 
room for useful further develop-

ment of valuable resources: young 
senior consultants have often had 
management training, and there 
are more and more commercial 
directors with a medical back-
ground. Unfortunately, however, a 
new senior consultant is usually 
completely immersed in medical 
matters by his or her second day of 
work, and management training is 
soon forgotten. The assumption is 
that the new appointment is almost 
entirely a medical issue. Good man-
agement skills are simply expected, 
somehow, and questions are only 
asked if there are very obvious neg-
ative developments. Then individ-
ual consultants are sent to attend 
senior staff training courses, which 

are sometimes very good; the con-
sultant comes back full of new 
ideas. These ideas are viewed with 
scepticism by the 'boss' and other 
staf f members, with reactions 
ranging from incomprehension to 
fear of having to abandon estab-
lished privileges and procedures. 
The consultant may wish to improve 
things, be able to do so, but is then 
thwarted by not being allowed to. 
After a short time the ideas go 
under in the daily routine; the pro-
cedures and mindsets remain just 
as they were before the workshop. 
The consequences of unsystem-
atic and unsustainable staff devel-
opment are frustration and loss of 
motivation to work to the future on 
the part of all concerned.
 In practice staff development is 
greatly influenced by the exam-
ples set by senior managers. In 
time each senior member of staff 
is surrounded by employees who he 
or she has selected and promoted 
(or 'deserves' as the case may be). 
(“The apple doesn't fall far from the 
tree.”) However, staff development 
is not only a 'top down' process, but 
also takes place from the 'bottom 
up'. Employees need to persuade 
their superiors of their own capac-
ities and ideas, and establish per-
sonal win-win constellations. 

Developing leadership 
skills
There is of ten a discrepancy 
between the specialised skil ls 
of physicians, care workers and 
administrators and their leadership 
skills, albeit such tasks are often 
allotted to them (by 'recommenda-
tion' or 'promotion') as a 'reward' for 
good work in their areas of exper-
tise. Then, after some time, man-
agers and/or senior members of 
staff notice that the person con-
cerned is unable to fulfil the new 
tasks with the desired level of 
quality, quality of life and motiva-
tion. Such situations often arise 
where those concerned were not 
sufficiently informed or aware of 
the requirements in advance and 
their capabilities and suitability 
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"what is needed - managers who can 
lead, spread optimism and create a 
positive working atmosphere orient-
ed towards change"

for the job have not been correctly 
assessed. There is a world of differ-
ence between successful practice 
as a surgeon working with individ-
ual patients and the task of man-
aging a large surgical organ centre, 
between a consultant's work in the 

'sheltered' environment of a hos-
pital and maintaining a practice in 
competition with commercial enter-
prises, as well as between success-
ful work in a payroll accounting 
department and running a modern 
personnel management centre in 
a hospital or group of practices. 
All these positions require specific 
sets of personal skills, knowledge 
and experience.
  Leadership is more than simply 
good administration of daily tasks. 
"Leadership is action, not position" 
(Donald McGannon, U.S. broadcast-
ing industry executive). Promotion 
to a new position will not automati-
cally make a good senior consultant 
manager out of an excellent clini-
cian, nor a good commercial direc-
tor out of a skilled administrator. 
 Employees often receive insuf-
f icient preparation for senior 
management tasks. The tension 
between what is desirable, what is 
possible and what is allowed gen-
erally has left insufficient space for 
developing social and management 
skills in parallel with or at least sub-
sequent to medical excellence. The 
technicalities of the job are, to a 
certain extent, just a question of 
learning, whereas traits such as 
powers of persuasion and empathy 
tend to extend from a person's 
basic personality. 
 Many promoted or supported 
people fail to devote enough time 
to critical reflection of their own 

condition before taking on senior 
posts. The important questions 
are: Am I capable of taking on this 
position — and do I really want to? 
Have I thought through the conse-
quences for myself, my family and 
for the organisation? In many cases, 

it turns out that one's definition of 
one's own role and the require-
ments profile of the job are not con-
gruent. From the medical point of 
view, the following questions arise: 
Do I want to take on the task of a 
successful manager in addition to 
— or perhaps instead of — my job 
as a successful physician? Am I 
capable of fulfiling the tasks of 
a 'conductor' with empathy? The 
conductor is not the best soloist, 
but has to be the best team leader, 
and his or her main responsibil-
ity is connected not with individual 
performance, but with the overall 
results delivered by the organi-
sation, the team etc. Increased 
responsibility for results is gener-
ally associated with new demands, 
new problems and the need for 
more ef for t . These addit ional 
emotional and temporal resources 
must, at least to some extent, be 
supplied from the same pool from 
which one's private life is supplied.

According to the 'Peter Principle' 
(named after Laurence J. Peter):                                        
"In time, every post tends to be 
occupied by an employee who is 
incompetent to carry out its duties."                                    
"Work is accomplished by those 
employees who have not yet reached 
their level of incompetence."                                                                          
As a consequence he puts forward 
the idea that, in that case, it may 
make more sense to make efforts 
to avoid embarking on a career 
(Peter and Hull 1969).

 In cases where critical analy-
sis has shed light on serious defi-
ciencies, senior managers and 
organisations are usually better 
served by an abrupt end to unpro-
pitious circumstances than a long 
drawn out demise. So much the 
better if the person or persons 
affected can see the wisdom of 
such a course of action. In prac-
tice, however, attempts are often 
made to save a truly untenable 
situation (by means of coaching, 
for instance) for far too long.
"People are less susceptible to 
being changed than we think. 
Don't waste your time trying 
to incu lcate something that 
nature left out. Rather try to 
extract what is already there. 
That's already difficult enough.” 
(Buckingham 1999)
 Every organisation has exam-
ples of senior managers who, 
unfor tunately, have been pro-
moted beyond the area to which 
they are best suited. However, 
there are also examples of staff 
members who consciously and 
consistently refuse promotion to 
senior levels. For them, work tends 
more to be a means of earning 
money in order to satisfy their 
private needs and those of their 
families. Such an attitude should 
— and must — be respected, 
and there is no need to give it 
a negative image ("Doesn't want 
to have a successful career"). 
The organisation has a right to 
expect employees to place their 
knowledge and skil ls fully at its 
disposal during regular working 
hours. Any engagement that goes 
beyond this may be desirable, but 
it cannot be required. The issue 
of motivating staff in hospitals to 
high levels of performance repre-
sents one of the main challenges 
for senior managers. 
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Healthcare is one of the most hazard-
ous industries in the world. A series of 
large studies and numerous high profile 
stories of harm and unnecessary death 
in the services we provide have shown 
that whilst modern medical advances 
have been remarkable, hospitals are 
often unsafe places for patients and 
staff alike.

It has been recognised for many 
years that having clinicians involved 
in managing our healthcare services 
results in improved efficiencies, effec-
tiveness and improved outcomes for 
patients. The Kings Fund (2014) in 
the United Kingdom reported recently 
that organisations with engaged staff 
deliver better patient experiences, have 
fewer errors, lower infection and mor-
tality rates, stronger financial manage-
ment, higher staff morale and moti-
vation, reduced stress levels and less 
absenteeism.

 Internationally our healthcare 
systems are currently experienc-
ing unprecedented challenges with 
constrained budgets, organisational 

restructuring, hospital centric models 
of care, workforce challenges and ever 
increasing demands on our health-
care services as a result of changing 
demographics (increase in the number 
of older persons) and chronic diseases 
(with co-morbidities).

Despite these challenges there are 
real opportunities to improve services 
for patients and staff through a part-
nership approach with clinicians, man-
agers and of course, patients. In many 
areas we know the right thing to do, 
but we repeatedly see how difficult 

it is to do the right thing. Take for 
example hand washing. In the mid-
1800s, Dr Ignaz Semmelweis was the 
first healthcare professional to dem-
onstrate experimentally that hand 
washing could prevent infections. Did 
the healthcare establishment embrace 
his discovery and implement hand 
washing as a mandatory component 
of healthcare? It most certainly did 
not. About 5 years later he died in a 
public asylum at the age of 47 having 
been shunned and discredited by his 
colleagues.

 So why is it so difficult to do the 
right thing? This question has been 
the subject of significant study for 
many years. Many techniques, models 
and theories have been developed 
over the years and mini industries 
have been established in the area of 
quality improvement. There are clearly 
risks with not implementing a proven 
methodology. However, there are also 
risks with seeking to implement dif-
ferent methodologies that can cause 
confusion among the very people 

you wish to implement the change. 
The million dollar question (often lit-
erally) now is ‘which model or theory 
works best?’ After the initial enthu-
siasm of trying something new, can 
the initial improvement be sustained 
independent of the initial champion? 
Unfortunately very often the answer 
is no.

 As a pragmatist, I believe that there 
are a few simple steps that should be 
taken. Firstly, identify the aim of the 
project (often more difficult than it 
sounds); secondly ensure there is a 

mechanism of measurement (“In God 
we trust, everyone else must bring 
data”: quote attributed to Deming) 
thirdly, use a standardised project 
management process and lastly, have 
an implementation plan that has been 
agreed with all key stakeholders.

In Ireland, we have been seeking to 
tackle this issue in a novel way. The 
National Clinical Programmes were ini-
tiated in 2010 under the leadership of 
Dr. Barry White, who was succeeded 
by me in 2012.

 The aim of the programmes is to 
improve and standardise patient care 
regardless of geography, by bringing 
together clinical disciplines and ena-
bling them to share innovative evi-
dence-based solutions in the interest 
of better patient care.

 Clinical leadership is at the core of 
the National Clinical Programmes. The 
experience of other health systems 
around the world has been that the 
involvement of clinicians in designing 
and leading improvements in patient 
care is essential. The core objectives 
of all the clinical programmes are to 
improve:
•  The quality of care;
•  Access to all services;
•  Value for money and for the 

patient.
There are over 30 National Clinical 
Programmes tasked with improv-
ing specific areas within the health 
service. This is achieved by designing 
and specifying standardised models of 
care, guidelines, pathways and asso-
ciated strategies for the delivery of 
clinical care. Examples include clini-
cal programmes in Acute Medicine, 
Acute Surgery, Chronic Obstructive 
Pulmonary Disease (COPD), Diabetes, 
Emergency Medicine, Critical Care, 
Chronic Heart Disease, Stroke and 
many more.  

Each of the Programmes has a 
Clinical Lead, a multidisciplinary 

“in many areas we know the right 
thing to do, but we repeatedly see how 
difficult it is to do the right thing”

Dr. Áine Carroll

National Director
Clinical Strategy and 
Programmes Division
Health Service Executive
Republic of Ireland

nationalcsp@hse.ie 

CLINICAL LEADERSHIP AND THE 
CHALLENGE OF CHANGE
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Working Group (including patient rep-
resentatives) and a Clinical Advisory 
Group. The value of having a wide 
range of clinicians involved is two-
fold. Firstly, it is likely that the proposed 
solutions will be more robust, and sec-
ondly will be accepted by colleagues at 
implementation.

 These groups are further enhanced 
by additional collaboration and consul-
tation with a range of significant stake-
holders across the healthcare system. 

 Some of the achievements attrib-
utable to the National Clinical 
Programmes to date include:
•  Reduction in average Length of 

Stay of medical patients from 8.5 
days in 2010 to 6.9 days in 2013

•  Increased surgical volume by 9.6% 
(2010 to 2012)

•  Reduced surgical bed day usage 
by 9.1%. (2010 to 2012)

•  The national stroke thromboly-
sis rate has increased from 3.3% 
in 2008 to 9.5% in 2012, one of 
the highest reported in developed 
countries. 

•  Access to national neonatal bi-
directional inter-facility transfer 
and retrieval extended to a 24 hour 
seven day week service as set out 
in the National Clinical Programme 
for Transport Medicine Model of 
Care.

•  Asthma clinical practice guidelines 
developed including Emergency 
Adult Asthma Guidelines and 
Emergency Paediatric Asthma 
Guidelines with a National 
Education programme now oper-
ational in primary and secondary 
care for asthma. 

•  Primary Percutaneous Coronary 
Intervention centers in operation 
nationally for patients experienc-
ing acute coronary syndrome as 
set out in the Model of Care.

•  12 COPD Outreach Clinics fully 
operational, providing an “Early 
Supported Discharge” programme 
by a COPD Outreach multidiscipli-
nary team for certain patients with 
Acute Exacerbations of COPD, that 
would otherwise require acute in-
patient care.

•  Identification of  ‘Preferred Drugs’ 
with the potential to save €19m 

per annum by getting prescrib-
ers to change their prescribing 
patterns.

•  A national model of care to deliver 
Continuous Subcutaneous Insulin 
Infusion therapy to children with 
type 1 diabetes under 5 years 
of age has been developed and 
implemented.

•  24 Musculoskeletal Advanced 
Practice Physiotherapists (6 per 
Health Service Executive region) 
in post which has resulted in over 
18,000 referrals removed from 
Orthopaedic and Rheumatology 
outpatient waiting lists nationally 
in 2013

The learning over the past three years 
of the clinical programmes has empha-
sised the essential need to:
•  Maintain and enhance clinical 

leadership;
•  Develop clinical pathways that are 

truly patient-centred, and seam-
lessly cross organisational and 
professional boundaries;

•  Align programme design with 
service priorities;

•  Enhance evidence-base and 
per formance and outcome 
measurement;

•  Ensure structured and consistent 
implementation;

•  Align with key enabling functions 
such as finance, human resources 
and information & communication 
technology.

Since their foundation, the National 
Clinical Programmes have been one 
of the most significant positive devel-
opments in the Irish Health Service. 
Their success is due to the close col-
laboration between the Health Service 
Executive (HSE) and the Medical 
Colleges, working in partnership with 
patients, nursing and health and social 
care professionals. The Programmes 

have changed and continue to change 
how care is delivered using evidence-
based approaches to system reform. 

 According to Ronda Hughes 
(in Patient Safety and Quality: An 
Evidence-Based Handbook for Nurses: 
Vol. 3) quality improvement requires 
five essential elements for success: 
fostering and sustaining a culture of 

change and safety, developing and 
clarifying an understanding of the 
problem, involving key stakeholders, 
testing change strategies, continuous 
monitoring of performance and report-
ing of findings to sustain the change. 
The Clinical Programmes contain all of 
these essential elements.

Conclusion
As clinicians and managers, finding 
ways to work together is fundamental 
to the provision of high quality patient 
care. We must learn to trust one 
another and appreciate the richness 
of skills and perceptions both parties 
bring to the partnership. Together, we 
are the stewards of healthcare and 
together, we have a shared responsi-
bility to make it easy to do the right 
thing. I am very grateful to the many 
clinicians and managers who have had 
the courage to be involved in such a 
large change initiative. We have also 
been fortunate to have had ministerial 
and departmental support for our work. 
The benefit of having eager hearts and 
minds is clear and it is with a belief in 
the endless possibilities of change and 
a better future that we proceed in our 
endeavour.

 As the poet John O’Donnell says so 
eloquently in his poem The Lucas Planet 
No. 33 (in memory of the poet Seamus 
Heaney) “The consolation that what’s 
well-made endures, and shines on”. 

 

“as clinicians and managers, 
finding ways to work together is 
fundamental to the provision of 
high quality patient care”

References
 
Amalberti R, Auroy Y, Berwick D et al. (2005)
Five system barriers to achieving ultrasafe health
care. Ann Intern Med, 142(9):756-64.

Hughes RG, ed. (2008) Patient safety and quality:
an evidence-based handbook for nurses. Rockville:
Agency for Healthcare and Research Quality.

King’s Fund (2014) Improving nHS care by engaging 
staff and devolving decision-making: report of the
review of staff engagement and empowerment in
the nHS. London: King’s Fund. [Accessed: 5 
november 2014] Available from http://www.king-
sfund.org.uk/sites/files/kf/field/field_publication_
file/improving-nhs-care-by-engaging-staff-and-
devolving-decision-making-jul14.pdf

o’Donnell J (2014) The Lucas planet no.33: in
memoriam Seamus Heaney. RTE Radio
Sunday Miscellany, 31 August. [Accessed: 5 
november 2014] Available at
http://www.rte.ie/radio1/sunday-miscellany/
programmes/2014/0831/640107-sunday-miscel-
lany-31-august-2014/?clipid=1664425

West MA, Dawson JF (2012) Employee engagement
and nHS performance. [Accessed: 17
April 2012] Available from http://www.kingsfund.org.
uk/sites/files/kf/employee-engagement-nhs-per-
formance-west-dawson-leadership-review2012-
paper.pdf

Key points

•	 Having clinicians involved 
in management improves 
outcomes for patients and 
saves money.

•	 Partnerships between clini-
cians, professional organi-
sations and managers has 
allowed spread of innovation 
at scale in Ireland.

•	 Clinicians and managers are 
together the stewards of 
healthcare.

•	 “What’s well-made endures, 
and shines on”.  
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. Is there a correlation between health 
and economic growth? Can the 
healthcare sector be an answer to 
the current weak economic growth 
in the leading industrial nations?

So far, the economic development 
of the industrialised nations has 
been disappointing during the 21st 
century. And the situation would be 
even worse, had the administrations 
not helped the economy by taking 
on enormous debt and had central 
banks not f looded the financial 
markets with practically interest-
free money. The industrial nations 
are obviously not able to leverage 
their economies with the existing 
concepts. 

The biggest barrier to economic 
growth is low productivity at the 
level of society as a whole. Too many 
resources are being lost on the soci-
etal level due to disorder, destruc-
tiveness and crime – due to the 
so-called entropic sector. Entropy 
is a term taken from physics that 
describes the disorder of a physi-
cal system. Here the term is used 
to demonstrate the global social 
disorder. 

Disorder has become a world-
wide mega problem for the global 
economy and a mega destructive 
market. Worldwide money launder-
ing has increased twentyfold from 
1990 until 2009 and had almost 
reached 2,000 billion US dollars 

(1,568 billion Euros). Corruption 
and bribery are at a record high all 
over the world and in 2013 caused 
at least five percent of all economic 
costs (4,000 billion US dollars / 
3,137 billion Euros). Patent protec-
tion and copyrights are systemati-
cally being ignored or evaded. Piracy 
on the world’s oceans is increasing, 
making global commerce more dif-
ficult and more expensive. Annual 
losses from environmental damage 
make up about 10 percent of the 
world´s gross national product. 
Cyber crime is growing by double-
digits, computer virus attacks and 
counterattacks are increasing and 
have led to a new type of warfare, 
so-called cyber warfare between 
companies, institutions and coun-
tries. Millions of people all over the 
world work for illegal organisations 
(the number of Russians, who are 
active in criminal organisations is 
estimated at 300,000). During their 
lifetime, up to 70 percent of women 
all over the world become victims 
of physical, psychological or sexual 
violence with partially permanent 
damage to their health. This list 
could go on and on.

If we add up the damages, losses 
and costs that accumulate every 
year in this sector, we get an 
amount of at least 14,000 billion US 
dollars (10,979 billion Euros) for the 
year 2006 (Nefiodow 2014). That 
was more than the United States 
gross national product. Based on 
our own calculations, global entropy 
has increased to 18,000 billion US 
dollars (14,116 billion Euros) in 
2013. 

The entropic sector plays a key 
role in the global economy, because 
the enormous losses, damages and 
costs that incur year after year in 
this instance have turned this into 
the most significant barrier for the 

economic and social development. 
After all, the free market economy 
cannot function efficiently without 
a suf f icient number of honest 
businessmen, public officials and 
politicians. 

Entropy and Health
What are the causes for the entropic 
sector? They are moral deficits. But 
these deficits can also be viewed 
from a different perspective, they 
can be seen as health deficits 
(Figure 1).

This becomes apparent if you draw 
a comparison with the behavior of 
healthy people. A psychologically 
healthy person does not cheat. A 
mentally healthy person does not 
use drugs. A socially healthy person 
has a sense of community, advo-
cates well-being of all people and 
does not harass others. A spiritually 
healthy person has a trusting rela-
tionship with God, strives for recon-
ciliation, truth and peace and does 
not spread hatred and violence. 
Inner disturbances and diseases 
and the social misconduct caused 
by them are the deeper reasons for 
global entropy (Figure 1). 

At this point, I would like to elabo-
rate on the term health. 

The World Health Organization 
(WHO) definition of health is a 
state of complete physical, mental 
and social well-being and not merely 
the absence of disease or infir-
mity. In 1997, the Executive Board 
of the WHO provided some food 
for thought with a broader defini-
tion of health: “Health is a dynamic 
state of complete physical, mental, 
social and spiritual well-being and 
not merely the absence of disease 
or infirmity.“ This was once again 
highlighted in the 2005 Bangkok 
Charter for Health Promotion in a 
Globalised World: “Health is one of 

Leo Nefiodow
Future Researcher

Simone Nefiodow
Scientific Officer / Publicist

Independent Scientists
Sankt Augustin
Germany

nefiodow@kondratieff.net

HEALTH – THE ECONOMIC 
GROWTH ENGINE OF 
THE 21ST CENTURY

Figure 1:
The Relationship between Moral Deficits – Entropy – Inner Health
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the fundamental rights of every 
human being and encompasses 
mental and spiritual well-being.“ 

According to the WHO, terms like 
disease and health are no longer 
limited to the body. They are 
systems concepts. There are also 
sick souls; there are social diseases; 
there are sick families, companies 
and societies. 

If you apply the WHO definition to 
the marketplace, we can distinguish 
between two sectors of the health 
care system (Figure 2): 

The Traditional Health 
Care
Over the past two centuries, the 
traditional healthcare sector made 
tremendous progress. The history 
of medicine over the past two cen-
turies was a real success story. 

But this success story is about to 
end. Since the late 20th century, 
the new medical advances are no 
longer suf ficient to adequately 
deal with the dynamics and com-
plexities of modern life and its high 
demands on the physical, emotional 
and mental strength of human 
beings. As a result of these and 
other trends (e.g., longer life expec-
tancy of people and the increasing 
social disarray), the number of dis-
eases and costs in the healthcare 
sector continuously increase in all 
countries. 

The traditional healthcare system 
does not provide health based on 
the definition by the WHO. It is not 
geared towards holistic healing, but 
mainly towards the treatment of 
physical diseases. It is not well pre-
pared for the demands of the 21st 
century. What we call the tradi-
tional healthcare system today is in 
fact not a healthcare system at all. 
The correct label would be disease 
care system, since more than 95 
percent of expenditures go towards 
the research, diagnosis, treatment, 
administration and management of 
diseases. In contrast, only limited 
means are available for prevention, 
preventive medical checkups and 
healing. 

Dementia is one example. In 2010, 

the US federal health insurance 
programs Medicare and Medicaid 
spent approximately 140 billion US 
dollars (109,8 billion Euros) to treat 
dementia, but only 0,5 billion (0,39 
billion Euros) to research its causes 
(Coy 2012). A ratio of 280:1. 

The most important source of 
economic growth in the indus-
tr ialised nations is productiv-
ity. The low productivity level of 
the traditional healthcare sector 
is its biggest problem. The pro-
ductivity is too low, because the 
costs caused by medical technol-
ogy advances are not counterbal-
anced by the cost savings they 
produce (Schneider, Markus et al.); 
and because they – as mentioned 
before – are not geared towards 
healing, but rather the treatment 
of disease symptoms. As a result, 
costs keep increasing. In the mean-
time, global health expenditures 
are now 12,000 billion US dollars 
(9,466 billion Euros) and there are 
more and more sick people, more 
and more diseases despite high 
spending, despite more research, 
more pharmaceuticals and medical 
technology, an increasing number 
of doctors and other healthcare 
professions and ever more reme-
dies and healthcare products. 

How can those two barriers – big 
losses, expenses and damages of 
the entropic sector and the high 
costs and low productivity of the 
traditional healthcare system – be 
overcome? In the past, growth bar-
riers were overcome by developing 
the new Kondratieff cycle. 

What is a Kondratieff 
Cycle?
Kondratieff cycles are economic 
f luctuat ions averaging about 
forty to sixty years. They are trig-
gered by groundbreaking innova-
tions, which are called basic inno-
vations to distinguish them from 
other innovations. When we sum-
marise the existing studies, so far, 
six Kondratieff cycles were empir-
ically determined from an econo-
mist’s point of view (Figure 3): 
The 1st Kondratieff cycle begins 

Figure 2:
The Health Value Chain of the Sixth Kondratieff
Source: Nefiodow 2014

Figure 3:
The Six Long Waves of Economic Development
Source: Nefiodow 2014

the tradItIonal healthCare SyStem
• Medical technology
• Pharmaceutical industry
• Health services
• (Doctors, non-medical practitioners, hospitals, health insurance compa-

nies, health insurance funds, pharmacists, public health services, medical 
care facilities)

• Health spas/sanatoriums
• Company health services
• Health as a competitive factor, training and continuing education (e.g., in 

people skills), human resource development, health management
• Other (health-related)
• Skilled trades (e.g., for orthopedic products), sporting goods and sports facili-

ties, health publications, medical EDP etc.

the newly emergIng healthCare SeCtor
• Biotechnology
• Naturopathic treatments, natural products, all natural foods
• Complementary/alternative medicine
• Homeopathy, classic acupuncture, electroacupuncture according to Dr. Voll, 

kinesiology, bioresonance therapy, anthroposophic medicine, magnetother-
apy, Dr. Rath’s cellular medicine,  biofeedback,  quantum healing, traditional 
Chinese medicine, ayurvedic medicine, Reiki etc.

• Environmental protection (predominantly)
• Agriculture, diet, food
• Wellness/fitness, tourism (health tourism)
• Architecture (healthy living), building and construction industry (healthy build-

ing materials), textile industry (allergy-free and breathable textiles and cloth-
ing), the senses (color therapies, aromatherapies, music therapies),

• Self-medication and self-care
• Participation of illness costs, rising self-care
• Workplace health management
• Company health insurance funds, company sponsored fitness programs, 

cafeterias, welfare centers, health seminars, preventive medical checkups, 
good health bonus

• Psychology, psychiatry, psychotherapy, psychosomatic medicine
• Religion/spirituality
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towards the end of the 18th 
century. The trigger is the steam 
engine. The most important appli-
cation takes place in the textile 
industry. 

The 2nd Kondratieff is the era 
of big steel and the railroad. Two 
major new industries develop 
during the 3rd Kondratief f: the 

electrotechnical and the chemical 
industry. The 3rd Kondratieff ends 
with the world economic crisis of 
the late 1920s and early 1930s. 

The 4th Kondratieff was sup-
ported by the automobile and the 
petrochemical industry. This long 
cycle drew to an early close due 
to the massive crude oil price 
increases of the 1970s. 

The 5th Kondratieff is carried by 
modern information technology. 
No other technology was able to 
even remotely exhibit compara-
ble economic dynamics and wide-
spread effect during the second 
half of the 20th century. This cycle 
ended with the global recession of 
2002-2004. Simultaneously, the 
sixth Kondratieff began. This long 
cycle is in its early stages, but is 
not able to fully develop primar-
ily because of the two mentioned 
barriers.

The hea l thcare economy is 
the car r ier of the new, six th 
Kondratieff. The weak economic 
growth in the industrial nations 
can be overcome by its promo-
tion and extension.

The Newly Emerging 
second Healthcare 
sector
The main car r ier of the sixth 
Kondratieff will be the new emerg-
ing healthcare sector (Figure 2). 
Biotechnology holds a special posi-
tion (Figure 4). It is not just a brand-
new technology, it is one of the 
two basic innovations of the sixth 
Kondratieff, because it will improve 
productivity in handling physi-
cal diseases, it will reduce costs 
significantly, it will improve our 

competence in avoiding diseases 
and our competence in healing. 

Naturopathic treatments, com-
plementary and alternative medi-
cine belong to the new value chain 
(Figure 2). They have expanded for 
many years and now play an impor-
tant role. There is still immense 
healing potential hidden in this 
area and a large market for all 

players in the healthcare system. 
Big portions of environmental 

protection are also a part of this 
new value chain. When you take 
a closer look, most environmen-
tal protection measures only serve 
the environment at first glance; 
protecting the health of human 
beings is the stronger motive. 

The wellness industry, fitness 
studios and health tourism have 
expanded strongly. Companies 
increasingly have come to realise 
that employee health has become 
a strategic weapon. 

Two addit ional protagonists 
in the new emerging health-
care sector are psychotherapies 
and spir ituality/religion, which 
can help in reducing entropy. 
Psychotherapies could effectively 
contribute to entropy reduction, 
if – as established in our book – 
they could reduce the theoretical 
deficits. (Nefiodow 2014). Unlike 
the situation in spirituality where 
its ef fectiveness has been sci-
entifically proven. Many studies 
prove that religious beliefs have 
a healing effect on the body, soul 
and spirit. Raphael Bonelli of the 
University of Vienna and Harold 
Koenig of Duke University in the 
US have analysed all studies that 
were published between 1990 and 

Figure 4: 
The Biotechnology Value Chain 
source: Nefiodow 2014

Figure 5: 
Value Chain of the fourth Kondratieff
source: Nefiodow 2014

“we leave the growth patterns 
of previous Kondratieff cycles 
behind. now the human being 
takes centre stage”



 | 43MANAGEMENT MATRIx

www.HealthManagement.org

©
Fo

r p
er

so
na

l a
nd

 p
riv

at
e 

us
e 

on
ly

. R
ep

ro
du

ct
io

n 
m

us
t b

e 
pe

rm
itt

ed
 b

y 
th

e 
co

py
rig

ht
 h

ol
de

r. 
Em

ai
l t

o 
co

py
rig

ht
@

m
in

db
yt

e.
eu

.

2010 on the relationship between 
health and religion, and concluded 
that there is a positive correlation 
between Christian faith and health 
in 74 percent of these studies 
(Bonelli and Koenig 2013). 

The Kondratief f Cycle 
as an Economic Engine
To understand why the six th 
Kondratief f is going to take on 
the ro le of economic grow th 
engine, the example of the fourth 
Kondratief f is meant to demon-
strate how this type of growth 
engine is built and how it works 
(Figure 5). 

The basic innovation that trig-
gered the fou r th Kondrat ief f 
was the automobile. Two large 
new indust r y  sec to rs deve l-
oped f rom its commercia l isa-
t ion: the automotive indust r y 
and the pet rochemical indus-
try (Figure 5). During the fourth 
Kondratief f, they were the most 
important private employers and 
the largest investors in research, 
development and production. For 
more than half of a century they 
signif icant ly def ined economic 
growth and as leading indus-
tries, they affected the economic 
system like a locomotive af fects 
a train: they put all wagons of the 
train in motion. 

I f we stay with the image of 
a t rain , the indiv idual wagons 
represent the sectors of the 
economy, which benefited from 
the automobile. This included 
highway, br idge and road con-
struction companies, steel and 
t i re manufacturers , manufac-
turers of fue l power stat ions 

and gas-f ired power plants as 
wel l as count less suppliers of 
metal , e lect r ic , e lect ronic and 
plastic parts. Numerous service 
providers were also a part of the 
“wagons“ of the train: gas sta-
tions, car dealers, repair shops, 
t ranspor t  companies ,  banks , 
insurance companies, tour ism 
and the leisure industr y. A l l of 
these “wagons“ bui l t a g lobal 
network of suppliers, custom-
ers, retailers and users, which 
created millions of new jobs. And 
the entire train in motion il lus-
t rated– metaphor ical ly speak-
ing – the four th Kondratief f. In 
those countries where the auto-
mobile and petrochemical indus-
try boomed, full employment was 
the result . Every fif th job in the 
U.S.A . and ever y seventh job 
in Germany became depend-
ent on the car during the fourth 
Ko n d r a t ie f f .  T he  hea l t hc a re 
sector will take on a similar role 
as a growth engine during the 
sixth Kondratief f.

Conclusion
We exp la ined that t he s i x th 
Kondratief f is a health-related 
cyc le .  A detai led ana l ys is of 
the current growth barriers and 
growth potential in fact shows 
that  t he hea l t hca re sys tem, 
when it is geared toward the 
needs of the 21st century and 
extended to the human being as 
a whole, can lead to a strong and 
sustainable upswing (Nefiodow 
2014). Outside of the health-
care system there is present ly 
no ot he r  cand idate t h rough 
which industrialised nations can 
achieve fu l l  employment . This 

means that for the first time in 
histor y, the focus of economic 
and social development is not on 
a machine, a chemical process or 
hardware technology, but rather 
the human being with his physi-
cal, mental, psychological, social, 
ecological and spir itual needs, 
problems and potential. We leave 
the growth patterns of previous 
Kondratieff cycles behind. Now the 
human being takes center stage. 
This is the message of the 6th 
Kondratieff: the healing of man is 
the best program for the future.

Key points

•	 The economic and social development of the leading industrialised countries is significantly determined by economic   
cycles that last between 40 and 60 years. 

•	 In honour of their discoverer nikolai Kondratieff, these long waves are called Kondratieff cycles. 
•	 A new long cycle, the sixth Kondratieff cycle began around the turn of this past century. 
•	 This article describes why health will develop into a growth engine in the global economy thanks to this new Kondratieff cycle.
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In the last several centuries the 
correlation between technologi-
cal advancements and humanity’s 
wellbeing in terms of life expec-
tancy and world population growth 
is a well-established reality. A 
recent article in the Journal of 
Multidisciplinary Healthcare (Gill 
2013), regarding technological 
innovation and its effect on public 
health, demonstrated that better 
technological innovation indicator 
scores were associated with better 
public health indicator scores. 
Furthermore, the study provided 
preliminary evidence that techno-
logical innovation shares causal 
relation with public health.

 Since Josef Schumpeter’s par-
adoxical ‘Creative destruction’ 
theory in the 1940s (Schumpeter 
1942) to Clayton Christensen (The 
innovator’s dilemma) nowadays 
(Christensen 1997), there is a trend 
to classify innovations into two 

main types. Sustaining or incre-
mental innovations (“Evolution not 
a revolution”) consist of continuous 
improvements of an existing well-
established product, which gener-
ally will get increasingly complex and 
more expensive, and inevitably will hit 
a point where it will offer more per-
formance than the customers need, 
want, or can afford. This happens 
because manufacturers tend to 
preserve high profit market shares 
and avoid potential ‘cannibalisation’ 
of their own products by a new dis-
ruptive development. Disruptive, or 
radical (“game-changers”) innova-
tions on the other hand, are usually 
introduced by new entrants, and 
replace an existing product with a 
simpler and more affordable tech-
nology or business model (as per-
sonal computers replaced mini and 
mainframe computers, or the digital 
camera replaced traditional film-
based photography). 

 A typical innovation cycle is com-
posed of three phases: introduc-
tion, growth and maturation. While 
the growth period is characterised 
by an exponential curve course, the 
maturation phase shows a signifi-
cant slowdown as the technology 
approaches its physical or fiscal 
ceiling, or both. In the case of radi-
ology, the 40 year disruptive period 
that started in the seventies repre-
sented the ‘golden age’ of radiol-
ogy. Every modality which emerged 
in those years became a breakthrough 
in modern medicine. However, the last 
decade seems to mark the beginning 
of a shift from the exponential dis-
ruptive phase of the current technol-
ogy into a sustaining phase, which is 
characterised by the saturation of the 
innovative momentum of the technol-
ogy. Ultra-expensive equipment such 
as the various hybrid technologies is a 
classic representation of such sus-
taining innovation trends. 

RADIOLOGY IN 2020
OppORTuNITIEs AND CHAllENGEs

prof. Moshe Graif

Director, Imaging Division
The Tel Aviv Sourasky Medical Center
Affiliated to the Faculty of 
Medicine, Tel-Aviv University
Tel Aviv, Israel

graif@tasmc.health.gov.il

 Figure 1
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SPeCIAL FeATURe: 
SaFety matterS

Supported by an 
Educational Grant from BD

LEADERSHIP • ECONOMY • TRENDs • TECHNOLOgY • VISIONLEADERSHIP • ECONOMY • TRENDs • TECHNOLOgY • VISION

More than one million needlestick injuries (NSI) are estimated to occur in the Eu each year 
(Eu Commission for Employment 2010). Risks for healthcare workers are omnipresent, but 
prevention is possible and solutions exist.
As promoter of cross-collaboration, leadership, best practices and patient safety, 
HealthManagement  brings you this supplement on safety in collaboration with BD, a 
leading medical technology company that serves healthcare institutions, life science 
researchers, clinical laboratories, industry and the general public.
Features include a patient story, considerations about safety-engineered devices and the 
perspective of the European union. As the highest frequency of needlestick injuries is in 
injection, we take a detailed look at that risk area.
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Unfortunately, needlestick injuries are still 
among the most common work-related ac-
cidents in medical and nursing professions. 
Experts estimate that each employee cuts or 
pricks himself at least once every two years. 
The consequences can be devastating, as in 
the case of Kurt Wenkenbach* (56), former 
manager of patient care in a nursing home. 
While re-capping a used insulin needle he 
was infected with hepatitis B and hepatitis 
C. The small injuries cost him his physical and 
mental health, and in the end his job. However, 
needlestick injuries and their consequences 
can easily be minimised by the consistent use 
of safety devices.

Kurt W. got injured in spring 2001 while re-
capping the cannula of an insulin sy-ringe, 
which he had administered to a diabetic 
patient of his nursing home. He did not pay 
much attention to the injury as something like 
this has happened to him and his colleagues 
a couple of times before. Dutifully, Kurt W. 
reported his needlestick injury and made the 
required blood tests. Then he received the 
diagnosis that changed everything: chronic 
hepatitis B and an acute hepatitis C. As a 
medical professional Kurt W. knew exactly what 
he would have to face: exhaustion, muscle and 
joint pain, pressure in the upper abdomen and 
nausea were only some of the symptoms. But 
he was more even worried about the possible 
development of a liver cirrhosis or liver cancer 
as late sequelae.

The hepatitis of Kurt W. has been developing 
over the years like a typical case. Initially, Kurt 
W. coped well with everything at work and even 
had a training to fill the position of the head of 
patient care at his nursing home. His respon-
sibilities and tasks at work were growing, the 
symptoms of his illness became more and 
more noticeable and he was considered being 
less reliable. He was permanently tired and 
weary and his joints ached a lot. The man-
agement of his nursing home was displeased: 

his work and leadership style were repeat-
edly criticised, colleagues were questioned 
about him and he very often had to change his 
work-station internally. At that time, Kurt W. 
applied for occupational disability. His appli-
cation was rejected on the grounds that the 
hepatitis could not obviously be traced back 
to the infection of the nursing home resident. 
Kurt W. was in great despair.

In 2007, Kurt W. liver values worsened dra-
matically. The year after, he decided on a 
hepatologist's recommendation, to undergo 
another therapy that unfortunately had severe 
side effects, such as shortness of breath and 
nightly tachycardia. Also his old joint discom-
fort in the lumbar and cervical spine and the 
sciatica pain flared up again. He was regu-
larly sick. Consequently Kurt W. received a 
warning from the nursing home management 
and threats that he would be dismissed. Kurt 
W. could not sustain the pressure. However, he 
managed to work at that nursing home until 
October 2009. Then he fell into a depres-
sion. Two years later, with the help of a lawyer,  
his employment contract was terminated by 
mutual agreement.

Kurt W. managed to recover slightly and 
started working part-time in an office. At times 
he felt physically and mentally very bad and he 
decided to have a second application for occu-
pational disability. In November 2012 Kurt W. 
finally received a small disability pension that 
gave him at least some security. Nevertheless, 
to this day Kurt W. cannot cope with the fact that 
he had to give up his job because of a small injury, 
and that his life changed so much.

It is necessary to ensure the correct disposal 
of medical sharps, a risk-conscious organisation 
of the workplace, as well as a safe working envi-
ronment in order to protect employees. Thus, 
e.g. vaccination and protective gloves have to 
be provided. In this way, needlestick injuries can 
be sustainably avoided.

Still needlestick injuries are played down and 

not reported. Across his career, Kurt W. got 
injured by used needles several times and his 
colleagues are also familiar with that problem. 
However, needlestick injuries and their tragic 
consequences can be significantly reduced 
by the use of safety devices. Fitted with a 
safety mechanism, these medical instru-
ments make unwanted pricking or cutting 
after use almost impossible. They offer best 
protection and should be applied comprehen-
sively and consistently. Furthermore, in order 
to protect employees, it is necessary to ensure 
the correct disposal of medical sharps, have a 
risk-conscious organisation of the work-place, 
as well as a safe working environment. Thus, 
e.g. vaccination and protective gloves have to 
be provided. In this way, needlestick injuries 
can be sustainably avoided.

About SAFETY FIRST! Germany

The mission of the initiative SAFETY FIRST! Germany 

is to draw attention to the urgency and relevance of 

the topic of needlestick injuries and to present strat-

egies to the public on how to avoid injuries from 

medical sharps as well as infections that result from 

them. SAFETY FIRST! is supported by BD.

NEEDlEsTICK INJuRIEs: 
THE AVOIDABLE TRAgEDY

A Patient Story

“he reported his needle-
stick injury and made 
the required blood tests. 
Then he received the 
diagnosis that changed 
everything: chronic hep-
atitis B and an acute 
hepatitis C”

 | 01Supported by an Educational Grant from BD
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The transmission of pathogens through blood 
and other body fluids represents one of the 
main risks in the healthcare setting. Although 
over 20 pathogens can be transmitted in this 
way, the most important are the hepatitis B 
(HBV) and C (HCV) viruses and the AIDS virus 
(HIV). 

Since 2006 it has been mandatory in the 
Madrid Region of Spain to use safety-engi-
neered devices in all healthcare institutions and, 
on 11 May 2013, the European Directive on the 
prevention of sharp injuries came into effect. 
The Directive focuses on two main aspects:
1. Healthcare worker safety and health are 
essential and are intimately linked to patient 
health and safety. 
2. The key and strategic element of the Directive 
is the minimisation of exposure risk and reduc-
ing the number of injuries, but not the number 
of infections as a result of exposure.

In our experience, there are several key issues 
for ensuring the effective implementation of  
safety-engineered devices. The first is of a stra-
tegic nature and consists of the promotion from 
the Hospital Management of a specific safety 
culture through the adoption of a general pre-
vention policy encompassing all the workers 
at risk and all the processes, in which sharp 
objects are used. This, in turn, inevitably leads 
us to another aspect, namely the adoption of 
a method or tool for knowing and evaluating all 
the processes, in which sharp objects intervene.  
It is very important to modify the traditional 
management system and introduce process 
management. In a very schematic manner, this 
model offers added value that allows us to inte-
grate and align processes in order to obtain the 
planned results. Furthermore, it focuses effort 
on the efficacy and efficiency of processes and 
fosters operational transparency within the 

organisation. Lastly, it reduces cycle times and 
costs through efficient resource use.

A second key issue is identifying the risk per-
ception of the professionals, their sensitiv-
ity to such risk, and their adherence to a new 
biosafety culture.  The greatest infection risk 
following a percutaneous accident corresponds 
to hepatitis B (30%), followed by hepatitis C 
(3%) and HIV infection (0.3%). Such accidents 
pose a serious occupational health problem due 
to their high frequency, potential seriousness 
and associated costs. In this regard, percuta-
neous accidents represent the most impor-
tant transmission route. The risk of transmis-
sion following exposure clearly depends on the 
source patient characteristics, the type of expo-
sure, and the serological status of the exposed 
person (level of evidence II).

Risk is highest when exposure involves exten-
sive contact with blood through deep punctures 

CONsIDERATIONs ON NEEDlEsTICK 
INJuRY DEVICES

PERCUTANEOUS ACCIDENT RATES BY 
PROFESSIONAL CATEGORY
NURSES
DOCTORS
NURSING ASSISTANTS
TECHNICIANS

Impact Factor Study
Type of study: Cohort. 2007-2011.
Data: Accumulated incidence
Confidence interval: 95.0%

EVOLUTION OF RELATIVE RISK (RR)
(total biological accidents)

luis Mazón Cuadrado

Responsible for Occupational Health 

Hospital de Fuenlabrada 

Madrid, Spain
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Cost: Direct cost
HOW MUCH DOES BIOSAFETY COST US?
* Direct gross cost, without considering variations in 
inflation

Estimated results and global impact upon hospital economy
Estimated number of patients-year candidates to treat-
ment in hospital, estimated annual cost and annual effi-
cacy units

Annual No. patients / Incremental cost per patient / NNT / 
Annual economic impact / Annual efficacy units
* There was a 10% increase in personnel in 2010 vs 2006.

or cuts with contaminated hollow needles 
that had previously been located in an artery 
or vein (level of evidence III). According to 
the latest data of our hospital (2014), 68% 
of all accidents involved hollow needles. Of 
these, 72% corresponded to small-calibre 
needles. It is interesting to examine the 
materials affected after 8 years of biosafety 
measures. In this respect, subcutaneous, 
intramuscular and butterfly needles were 
responsible for 25.7%, 18.5% and 9% of 
the injuries, respectively, while intravenous 
catheters accounted for 8.7%, intradermal 
needles 5.6%, blood gas syringes 3.7%, 
arterial catheters 0.3%, and central venous 
catheters 0.3%. This profile is clearly dif-
ferent from that which can be found in a 
healthcare centre lacking biosafety meas-
ures, and, although the results require more 
exhaustive analysis, we do know that we 
must not neglect processes such as drug 
aspiration and injection versus infusion 
and extraction, as evidenced by our own 
experience. 

Another very important aspect is the 
adherence by the healthcare professional 
to the biosafety device and biosafety 
culture. In this context, the professional 
should actively participate in the choice of 
devices through qualitative assessment of 
the products, once the Occupational Risk 
Prevention Department in coordination with 
the Material Resources Unit has determined 

the technical characteristics after creating 
the pertinent work groups.

A third key issue refers to effective imple-
mentation of the devices. Before deciding 
on a massive purchase, we recommend 
conducting a pilot test in sensitised units, 
with the participation of workers affected 
in the use of the device, because it must 
be tested in real-life situations. This will 
provide very useful information and can 
serve to identify potential problems. 

Once the devices have been chosen, the 
workers must be trained to use them. In 
this regard, caution is required to choose 
devices according to the specific unit in 
which they are to be used.  At the time of 
actual implementation, no devices with and 
without safety-engineered features meas-
ures for one same procedure should coexist, 
and systematisation is moreover needed, 
with the adoption of a logical order.  We 
recommend an analysis to compile data on 
the frequency of accidents, and the use of 
a Pareto diagram to know where 80% of the 
accidents have occurred – thereby, allowing 
us to establish priorities and ensure effec-
tive implementation and investment.

In a fourth stage, we must evaluate the 
impact factor of the implementation of the 
devices, answering two crucial questions: 
Are they effective? How many accidents do 
we prevent? According to a study carried 
out in our hospital between 2007 and 2011, 

we obtained the following results:
1.  Adoption of the safety-engineered 

devices reduced the risk of accidents (DAR 
-0.45; 95%CI -0.06 to -0.02; p<0.05). 
Similar conclusions about the efficacy of 
such devices were drawn by De Carli from 
the SIROH study between 1997-2010.

2. One accident for every 22 profession-
als was avoided (NNT 22.2; CI 15.4 – 37.7; 
p<0.05)

Finally, due to its importance, a cost-effi-
cacy analysis must be carried out. In our 
study we did not consider estimating the 
binomial direct – indirect costs. Rather, we 
aimed to identify the cost of the resources 
needed to reduce an adverse effect, taking 
only the product cost into account (analys-
ing the actual product cost and the incre-
mental cost-effectiveness). Clearly, the 
prices of the devices have decreased con-
siderably with respect to the year 2007 – a 
fact that favoured our analysis. The results 
obtained indicate that amortisation of the 
initial investment is achieved within four 
years.

A final, but not less important comment, 
refers to the legal responsibilities and con-
sequences in the European Union, result-
ing from the seroconversion of an individual 
secondary to inoculation, considering the 
existence of a Specific Directive and the 
availability of safety-engineered devices 
products on the market.
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One of the most common and serious risks 
to healthcare workers is an infection result-
ing from a sharp or needlestick injury. In 
Europe, approximately 8 million healthcare 
workers are at risk of these injuries. Even 
though data on the frequency of needle-
stick injuries differ greatly between dif-
ferent hospitals, as well as between dif-
ferent units of the same hospital, they all 
show that needlestick injuries happen con-
tinuously in the daily work of healthcare 
workers.  It has been estimated that more 
than one million such injuries occur in the 
healthcare facilities across the European 
Union each year. Alarmingly though, approx-
imately 50% are unreported.

Underreporting is one of the major causes 
of the biased low priority that needlestick 
injuries have received so far. The extent of 
this phenomenon has simply been under-
estimated. Yet, needlestick injuries put the 
healthcare workers at risk of serious infec-
tion from any one of more than 30 poten-
tially dangerous pathogens, including HIV, 
hepatitis B and hepatitis C.

Another reason why needlestick injuries 
have been a low priority so far is that in some 
EU countries, including the Czech Republic, 
no data are available on a national level. 
Data collection is carried out sporadically 
and mostly on the level of a single hospital. 

For example, France, Switzerland and 
Germany give us a clearer indication of the 
scale of the problem. In France, a survey 
conducted by the French Group for the 
Prevention of Occupational Infections in 
Healthcare Workers found 29,132 cases 
of occupational exposures to blood and 
bodily fluids in 2010. Eight out of ten acci-
dents were the result of percutaneous inju-
ries, mainly needlestick. What is significant 
here is that 43.3% of these could have been 
avoided through the observance of stand-
ard precautions.

In Switzerland and Germany, the focus has 
centred on the costs of needlestick inju-
ries. A Swiss occupational health physi-
cian, Esther Graf-Deuel, estimated that the 
average cost of a needlestick injury ranges 
from EUR 355 (for a non-infectious patient) 
to EUR 3,464 (for an HIV-infected source 
patient). 

According to other research done by Prof. 
Andreas Wittmann from the University of 
Wuppertal, the cost of one needlestick 
injury is EUR 487, of which approximately 
EUR 150 is not covered by the obligatory 
accident insurance and must be carried 
by the employer. Based on the estimated 
500,000, needlestick injuries that take 
place in Germany each year, Prof. Wittman 
concludes that these injuries cost Germany 
approximately EUR 47 million per year.

These, as well as numerous other inde-
pendent studies conclude that, overall, 
short and long-term benefits, including 
economic savings, can be achieved by 
investing in safer working practices and 
medical devices to prevent needlestick 
injuries. 

Eliminating the unnecessary use of 
sharps by implementing changes in prac-
tice and on the basis of the results of the 
risk assessment, providing medical devices 
incorporating safety-engineered protection 
mechanisms.

Acknowledging this wealth of research 
and recommendations made by experts, the 
European Union decided to act, and in 2010 
it adopted the Directive 2010/32/EU on the 
prevention of sharps injuries in the hospital 
and healthcare sector. The Directive provides 
for “eliminating the unnecessary use of sharps 
by implementing changes in practice and on 
the basis of the results of the risk assess-
ment, providing medical devices incorporating 
safety-engineered protection mechanisms.“

A report by the European Parliament explains 

why a mandatory obligation to implement pre-
vention and protection measures was chosen 
by the European legislators. “While the exist-
ing legislation [laws such as the Labour Code, 
Act on Protection of Public Health, Health 
and Safety at Work Directives] should, theo-
retically, address the risk of needlestick inju-
ries, in practical terms, this has not been the 

case. Guidelines, awareness campaigns and 
other non-legislative initiatives can only make 
a partial contribution; they should be used in 
addition to directives.”

The strategy is therefore clear; minimise 
the risk of exposure to sharp objects among 
healthcare workers by requiring healthcare 
providers to take suitable prevention and 
protection steps. Use of safety-engineered 
devices, vaccination and proper information 
and training for staff are essential measures 
to ensure compliance with this strategy and 
the Directive 2010/32/EU. 
And what is your organisation doing to 
prevent these occupational accidents?

“eliminating the unnec-
essary use of sharps by 
implementing changes 
in practice and on the 
basis of the results of 
the risk assessment, 
providing medical 
devices incorporating 
safety-engineered pro-
tection mechanisms.“

HOW MuCH DOEs EuROpE CARE ABOuT 
NEEDlEsTICK INJuRIEs? 

04 | HealthManagement.org - Special Supplement Safety

HealthManagement • Volume 14 - Issue 4



©
Fo

r p
er

so
na

l a
nd

 p
riv

at
e 

us
e 

on
ly

. R
ep

ro
du

ct
io

n 
m

us
t b

e 
pe

rm
itt

ed
 b

y 
th

e 
co

py
rig

ht
 h

ol
de

r. 
Em

ai
l t

o 
co

py
rig

ht
@

m
in

db
yt

e.
eu

.

Dr Kenneth strauss

Endocrinologist and Director of Safety in 

Medicine, European Medical Association  

Global Medical Director, Becton Dickinson (BD)

NEEDLESTICk INJuRY PREVENTION IN 
THE DIABETEs sETTING

In the world of diabetes care, most current 
discussion centres on ef fective self-
administration, accurate insulin dosage, 
and the avoidance of short-term lipohy-
pertrophy and longer-term health com-
plications resulting from dosage inac-
curacies.  However, with the advent of a 
new EU Directive on sharps injury preven-
tion (Council Directive 2010/32/EU), and 
the impending mandatory implementa-
tion deadline of May 2013 in all EU coun-
tries, scrutiny has now been focused on the 
safety and protection of specialist diabetes 
nurses when they are administering treat-
ment to their patients.

Is the diabetes specialist at risk?  And is 
the risk they face more or less than their 
colleagues in other healthcare functions?  
To answer this question requires an objec-
tive appraisal of the situation. In our expe-
rience, a number of false assumptions 
about the risk of needlestick injury (NSI) 
and infection in diabetes treatment have 
regularly cropped up in conversation with 
healthcare organisations.  This short article 
reviews the most commonly held miscon-
ceptions and offers third party references 
to refute those misconceptions.

Myth Number One – people with diabe-
tes have a lower prevalence of danger-
ous viruses than the general population.

This is not true.  People with diabetes are 
at least equivalent to the general popula-
tion in this regard, if not higher.  According 
to one study (Demir, M, Serin, E, Göktürk, S, 
et al., 2008), Hepatitis B (HBV) DNA was dis-
covered in 11% of Diabetes type 2 patients, 
compared to 3% of the control sample, a 
statistically significant difference.  Diabetes 
specialists working with this group would 
therefore be at greater risk – in this respect 
- from NSI and infection than those admin-
istering to the general population.

It is not sufficient risk control to rely on 
the fact that a high proportion of health-
care workers treating people with diabe-
tes will have had the HBV vaccination.  The 
vaccination coverage is far from 100% (De 
Schryver A, Claesen, B, Meheus, A et al., 
2010) and even vaccinated individuals 
may not be completely protected, because 
titers of protective antibodies decline over 
time.  Moreover, there are other danger-
ous viruses, such as HIV and Hepatitis C 
(HCV), for which there is no vaccination.  
Looking at infection risk across the board, 
there are more than 30 viral diseases that 
a NSI can transmit, of which the most dan-
gerous are HCV and HIV, where their preva-
lence among people with diabetes is higher 
than (HCV) (Simó, R, Hernández, C, Genescà 
J et al., 1996),  or equal to (HIV) (Mondy, K, 
Overton, ET, Grubb, J et al., Mar. 2007) the 
general population.

Myth Number Two – there are not as 
many NsIs when treating people with 
diabetes needles, smaller needles do 
not carry a significant risk of infec-
tion, prophylaxis clears any possi-
ble infections, and anyway, diabetes 
needles and injection devices do not 
get contaminated.
In fact, the situation is exactly the oppo-
site.  NSI with diabetes needles or lancing 
devices are actually one of the highest 
frequency sharps injury in the healthcare 
setting (Kiss, Phillippe, de Meester, et al., 
Dec 2008).  There is no branch of medicine 
with little or no risk of NSI.  Moreover, most 
people with diabetes are being treated in 
Internal Medicine, where the highest risks of 
NSI occur.  Some have remarked that people 
with diabetes inject with tiny needles that, 
by virtue of their size, represent little risk of 
injury.  Again, this misses the main point.  
Pen injection devices aspirate human cells 

back into the cartridge.  These potentially 
infectious cells can then be deposited back 
into the needle and then transmitted acci-
dentally should a NSI occur.  Equally, diabe-
tes needles themselves have been shown 
to retain traces of blood.

The small size of diabetes needles does 
not significantly reduce risk either.  It takes 
minute quantities of blood to transmit HBV 
or HCV, and it is therefore worth dwelling on 
some simple mathematics, evaluating the 
number of people who could be infected by 
the blood in one hollow-bore needle.  The 
average volume of blood inoculated in an 
associated injury via a 22-gauge needle 
is approximately 1.0 – 2.0 µL (Mondy, K, 
Overton, ET, Grubb, J et al., Mar. 2007), 
which may contain an infectious dose of a 
blood-borne virus.  The viral load in a millili-
tre of infected blood can be anywhere up to 
a billion (109) virus particles for HBV (Public 
Health Agency of Canada) .  If we assume 
a typical load of ten million (107) per milli-
litre of infected blood, then this would give 
a load of 10,000 virus particles per µL. This 
is enough to infect many people with HBV.  
The load for HCV is lower, but is still enough 
to infect multiple victims.  If we move from 
risk to actual conversions, the story is sig-
nificantly worrying, with studies showing 
HCV conversions running at between one 
and two in every hundred NSI percutane-
ous exposures (UK Occupational blood-
borne Virus report, Nov. 2008). 

What about the impact of prophylaxis on 
people unlucky enough to sustain an NSI 
and a subsequent infection?  Certainly, 
the latest prophylactic medications can 
prevent conversion.  However, there is 
a ‘golden hour’, in which urgent action 
must take place for these to be effective.  
Moreover, even if one receives prophy-
laxis, there are a number of adverse and 
unpleasant side effects to therapy – not 
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just physical, but also occupational and 
psychological.  Affected persons have to 
change their work routines and duties for 
periods following injury, often involving a 
prolonged and extremely stressful period of 
not knowing whether they have contracted 
a life-threatening infection (Nursing Times, 
2006).  Changes in sexual habits also have 
to be enforced, putting a strain on family 
life and relationships.

Myth Number Three - people with dia-
betes recap and safely dispose of their 
needles; there are no diabetes safety 
needles; and the new Eu Directive on 
sharps injury prevention specifically 
excludes diabetes treatment.
It is also a fallacy that people with diabe-
tes scrupulously follow safe disposal proce-
dures, recapping their needles and putting 
them into a specialised sharps receptacle.  
In fact, one study (Journal of Diabetes, 
2010) has shown that only 33% of used 
sharps go into containers made specifically 
for the disposal of sharps.  12% go into an 
empty bottle or milk carton, 46% go straight 
into the rubbish after recapping, and 3.5% 
go in the bin without even being recapped.

Quite apart from the safe disposal of 

sharps, there are now a number of safety-
engineered medical devices on the market, 
comprising active devices, where the user 
has to manually activate a needle shield, 
or passive devices, which shield or retract 
the needle automatically after it has been 
deployed.  Many people are unaware that 
these devices even exist.  This is tragic, in 
that numerous studies (Adams, D, Elliott 
TS., 2006; Jagger J. et al., 2008) have 
shown that NSIs drop dramatically where 
safety devices are adopted.  Acquisition 
costs may initially seem off-putting to 
healthcare organisations, yet a brief look 
at studies (Armadans, Gil L, Fernandez, 
Cano MI et al., 2006; Glenngard, Anna H., 
Persson, Ulf, 2009; NHS Scotland)  on the 
subject reveals that the prevention of injury 
usually leads to a clear return on invest-
ment, especially in mitigating legal, regu-
latory, financial and reputational risk.

Finally, the new European Directive that 
has now come into force specifically stip-
ulates that wherever there is risk of sharps 
injury, the user and all healthcare workers 
must be protected by adequate safety 
precautions, including the use of ‘medical 
devices incorporating safety-engineered 
protection mechanisms’ (Council Directive 

2010/32/EU).
In conclusion, the treatment of people 

with diabetes may not be logically excluded 
from best safety practices.  People with 
diabetes have the same, if not higher, prev-
alence of dangerous viruses.  More needle-
stick injuries than the norm occur in treat-
ing people with diabetes, those injuries 
are a high risk source of possible infection 
despite the small size of diabetes needles, 
and the introduction of readily available 
safety-engineered medical devices have 
been clearly shown to reduce the risk of 
injury and infection.  By May 2013, the EU 
Directive will make it compulsory to use 
safety devices in all situations, where there 
is significant risk of sharps injury and infec-
tion.  In the meantime, many healthcare 
organisations across the EU are intro-
ducing safety devices well in advance of 
that deadline in order to avoid financial, 
legal, regulatory, reputational and above 
all, human damage.
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. Background 
The everyday activities of workers in nursing 
homes put them at risk of serious infections 
with more than 30 potentially dangerous 
pathogens, including Hepatitis B (HBV), hep-
atitis C (HCV) and Human Immunodeficiency 
Virus (HIV), through injuries with contami-
nated needles and lancets.  More than one 
million needle stick injuries (NSI) are estimated 
to occur in the EU each year (EU Commission 
for Employment, 2010), many of them in the 
nursing home setting.

Nursing Homes and 
Accidental sticks
A recent publication from the Netherlands 
(Vos D, Gotz HM, Richardus JH, 2006), on NSI 
outside the hospital setting shows that 84% 
of the NSIs in nursing assistants involved an 
insulin needle or pen. Worryingly, thirty-five 
percent of all healthcare workers and 47% of the 
nursing assistants were not vaccinated against 
Hepatitis B.  In a similar study in Belgium (Kiss P, 
De Meester M, Braeckman L., 2008), 45 nursing 
homes were surveyed from the East Flanders 
region.  A total of 162 NSI were reported.  
Cleaning, technical, or kitchen personnel were 
involved in 13% of all NSI; registered nurses 
were involved in 56%,  and 28% involved 
geriatrics helpers.  The three sharp devices 
most frequently involved in NSI were insulin 
pens (40% of injuries), needles for subcutane-
ous injection (21%), and lancet needles (20%).  
All three of these devices are used in the care 
of patients with diabetes.  Therefore, in nursing 
homes, diabetes treatment is a major source of 
NSI and should receive priority attention in the 
development of preventive strategies.

Diabetic patients and Deadly 
Viruses
According to one study (Demir M, Serin E, 
Göktürk S et al. Jul. 2008), HBV DNA was dis-
covered in 11% of type 2 patients with diabe-
tes, compared to 3% of the control sample.  
The CDC has recently recommended manda-
tory HBV vaccination for patients with diabe-
tes and has warned that many of them may 
have been infected in places where they 
undergo assisted blood glucose monitoring, 
with more than one person using the monitor 
(Poll-Hepatatitis B Vaccine Recommended 
for Adults and Vaccinnes).  A worrying pro-
portion of European nurses treating people 
with diabetes have not had HBV vaccination 
(De Schryver A, Claesen B, Meheus A et al. 
Sep. 2010)..  The prevalence of HCV (Simó 
R, Hernández C, Genescà J et al., Sep. 1996) 
among people with diabetes is also higher 
than in the general population and the prev-
alence of HIV (Mondy K, Overton ET, Grubb J 
et al., Mar. 2007 ) is approximately equal.  For 
these viruses no vaccination currently exists.

Diabetic Needles and Blood
Furthermore, diabetes needles themselves 
have been shown to retain traces of blood.  It 
takes very small quantities of blood to trans-
mit HBV or HCV and minute, even invisible, 
amounts of blood are present on used insulin 
needles.  This can add up to approximately 
10,000 virus particles per µL, a number suf-
ficient to infect many people with HBV.  The 
load for HCV is lower, but is still enough to 
infect multiple victims.  If we move from risk to 
actual conversions, the story is still worrying; 
there are studies showing HCV conversions 

are between one and two for every hundred 
NSI percutaneous exposures with contami-
nated sharps (UK Occupational Bloodborne 
Virus Report, November 2008).  For HBV this 
may be as common as one for every three 
exposures in unvaccinated victims (Denes AE, 
Smith JL, Maynard JE et al.,1978)..

Eu Directive
In June 2010, the EU Council published 
Directive 2010/32/EU on the prevention 
of sharps injuries in settings like nursing 
homes.  It requires that all at-risk injections or 
bloodletting with lancets must be done with 
safety-engineered devices (Council Directive 
2010/32/EU). The Directive must be imple-
mented in all nursing homes in all EU member 
states by 11 May 2013, at the latest.  

WIsE Conclusions
The Workshop on Injection Safety in 
Endocrinology (WISE), sponsored by the 
European Medical Association, brought 
together 57 leaders from 13 countries 
to discuss the application of the new EU 
Directive to diabetes care.  Specific WISE rec-
ommendations for safe injections in diabetes 
have just been published by a leading medical 
journal, Diabetes & Metabolism (Strauss K, 
WISE Consensus Group, Jan 2012).  These 
recommendations state that all injections or 
fingersticks for managing diabetes in nursing 
homes must be done with safety-engineered 
devices.
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The Challenges
Two major goals in medical imaging 
have yet to be met. The first is the 
problem of the lack of an exact, 
noninvasive, image-based, tissue 
characterisation, and the other is 
microresolution, which will enable 
an earlier detection of a lesion, a 
microscopic metastasis (less than 
0.2mm) or the exact edges of a 
detected lesion.

In Vitro Diagnosis
In vitro diagnosis is a major chal-
lenge. An early diagnosis can make 
a big difference in survival rates. It 
is known that the process of tumour 
formation can be picked up in the 
bloodstream before being sizeable 
enough to be detected by conven-

tional methods. In vitro diagnostics 
(genomics, proteomics) therefore 
have the potential to provide a dis-
ruptive solution to earlier diagno-
sis of a disease and its follow-up. 
Furthermore, in vitro testing will be 
less expensive and more accessi-
ble (being based on a simple blood 
test), which will increase the com-
pliance of larger populations for 
screening purposes. It will sim-
plify medical research in terms of 
costs and timeliness. Thanks to 
advances in molecular diagnostics, 
and to drugs becoming increas-
ingly linked to diagnostic tests, the 
field of in vitro diagnostics contin-
ues to grow more swiftly than the 
med-tech and devices market (see 
Figure 1). 

 Upon clinical maturation of in 
vitro diagnostics, current radio-
logical screening policy will change 
profoundly. Screening by radiology 
will practically vanish, but radiology 

in general will be far from losing 

ground. In vitro diagnosis (due to its 
highly sensitive nature) will gener-
ate an immense volume of positive 
cases (both true and false). Every 
case will necessitate an investi-
gation for a tumour or disease of 
‘unknown origin’. Once detected it 
will require workup for further clini-
cal approaches, such as operability, 
total tumour burden, and guidance 
to further diagnosis and therapy.

Affordability
Another major forthcoming chal-
lenge is affordability. Although 
imaging accounts for just 5% of 
the total healthcare expendi-
ture, yet it is the fastest growing 
medical service and therefore 
raises concern about future costs. 

Unaffordability is driven by the 
increasing cost of imaging tech-
nology, fast growing utilisation, 
and overutilisation.

 The golden age of radiology was 
characterised by focusing on the 
“flashy technology”. The opera-
tional mode was lagging behind. 
Radiology today, although digital, 
doesn’t operate as a quantita-
tive tool. Interpretation is a sub-
jective art based on intuition, and 
is still using manual scoring. It 
was more convenient to pick the 
‘low hanging fruit’ than to provide 
robust quantitative repor t ing 
(limited software and shortage of 
radiologists have contributed their 
share to this).

Opportunities
Quantitative imaging, improved 
communication technology and 
interventional radiology repre-
sent the areas with major growth 
potential. 

Quantitative Imaging
Quality imaging is about preci-
sion and evidence-based med-
icine. It requires standardisa-
tion and reduction of variabil-
ity across devices, patients and 
time. Objective and quantita-
tive metrics will allow the pheno-
typing and “personalisation” of a 
disease by imaging, in an individ-
ual or population.

Improved Communication 
Technology
Improved networking and com-
municat ion wi l l  of fe r act ive 
shar ing of databases (data 
a v a i l a b i l i t y  a n y t i m e ,  a n y-
where), such as Picture Archiving 
and Communication Systems 
(PACS), Radiological Information 
Systems (RIS) and Integrating 
the Healthcare Enterprise (IHE). 
Decision support technology will 
improve utilisation management 
by enabling better justification, 
appropriateness, and econom-
ically responsible ‘value-based 
radiology’ in the spirit of ‘account-
able care.’

 Telemedicine offers better use 
of human resources by recruiting 
and employing radiologists inde-
pendent of geographical location 
and time zone. Workflow manage-
ment will have improved analytic 
tools to assist in clinical prioriti-
sation, and the pre-detection of 
abnormal cases, with faster report-
ing of urgent findings.

Interventional Radiology 
Interventional radiology is a great 
opportunity as it retains two major 
disruptive elements, i.e. minimis-
ing invasiveness and lowering 
costs. Newer techniques that will 
reduce radiation to both patient 
and physician, and smarter semi-
automated guidance sof tware 
will shorten the procedure time 
and improve safety. This may also 
carry mixed feelings whether it is a 
challenge or opportunity from the 
radiological point of view, as it will 
fuel the ongoing turf battles with 

“upon clinical maturation of in 
vitro diagnostics, current radiologi-
cal screening policy will change 
profoundly”
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Key points

•	 Radiological technology is shifting from a “disruptive” period  to a sustaining phase.
•	 Challenges include tissue characterisation and microresolution, affordability and the “invisible” radiologist.
•	 opportunities include quantitative imaging and interventional radiology.
•	 In vitro diagnostics will change radiological screening policy. 
•	 Automation may have a mixed impact on radiology.
•	 Demand for radiology will continue to increase due to ageing population, and growing prevalence of chronic 

disease and cancer survivors.

other clinicians, and may change 
the current operational model, 
which will become increasingly 
interdisciplinary.

Connected Devices
By 2020 there will be more than 50 
billion devices connected to each 
other and to the internet, with 
medical devices being the third 
largest component. Medical and 
healthcare aspects of the “inter-
net of things” include telem-
onitoring, emergency notifica-
tion systems, and portable labo-
ratory testing. Radiology-related 
“i” features include e-health data 
exchange, teleradiology and actual 
devices with U.S. Food and Drug 
Administration (FDA) clearance, 
such as smartphone ultrasound, 
and displays for remote radio-
logical reading and accessibility. 
Portable devices such as hand-
held ultrasound machines utilised 
by operators from disciplines with 
limited training in medical imaging 
are supposed to revolutionise the 
diagnostic approach (Topol 2012). 
However, the use of low level hand-
held equipment by operators with 
limited skill and training will gen-
erate a trail of imaging follow-up 
studies performed by experienced 
radiologists using high-end equip-
ment to sort out the true from false 
positive. 

The “Invisible” 
Radiologist
Another current issue consid-
ered as a challenge concerns the 
'invisible role’ of the radiologist 

in the modern medical practice. 
The prevailing image is that of a 
radiologist situated in the 'back 
office’, secluded in a dark small 
cubicle, with minimal contact with 
the patients. This is not surprising 
when considering that many radi-
ologists have chosen their medical 
specialty, fully realising the lack of 
patient contact it entails. Samuel 
Shem articulated this notion well in 
his renowned novel House of God, 
by describing radiology as an N.P.C. 
(No Patient Care) specialty (Shem 
1978). Nevertheless, modern clini-
cians are on their way to becoming 
invisible as well. Virtual Skype visits, 
robotic surgery, robotic rounds and 
telemonitoring are becoming part of 
the digitalised practice of medicine. 

 The’ invisible doctor’ and ‘face-
less patient’ represent the identity 
crisis of modern medicine, based on 
reductionism, objectivism and digi-
talisation, which is induced by the 
”purely scientific” approach. This was 
also well summarised by Eric Topol 
in his book The Creative Destruction 
of Medicine (Topol 2012): “Reliance 
on remote monitoring and avoiding 
hospitalisation or in-person office 
visits can be tempting physicians 
into “treating the digital informa-
tion instead of the individual”.

 ”Wireless wellness” will gener-
ate an overwhelming amount of 
imaging volume, and as radiology is 
basically an “intuitive art”, it will ini-
tially increase dependency on radi-
ologists. Nevertheless, automated 
autonomous reading systems that 
will be developed to “help” the inter-
pretation process, thus simplifying 

interpretation of a significant portion 
of the work, may have a mixed 
impact on radiology, as non-radiol-
ogists may have the opportunity to 
take an increasing role in supervising 
and providing interpretation, render-
ing some of the radiologists redun-
dant. This will also make radiolo-
gists more invisible, and the risk is 
that radiologists may lose their say 
and influence on imaging health-
care policies and decision-making 
processes.

 The automation and digitalisa-
tion of the medical art is a huge 
challenge. Automation is at its best 
when employed upon “textbook” 
cases, but it cannot perform tasks 
that involve perception and manip-
ulation, creative and social intelli-
gence, and dealing with emotional 
situations.

 Although changes in radiologi-
cal practice may occur, as in the 
case of screening for cancer, the 
bottom line is increased demand 
for imaging services, despite eco-
nomic restraints and the advent of 
new in vitro diagnostic tools.

 Factors increasing the future 
demand for radiology include the 
ageing population, and the growing 
prevalence of chronic diseases and 
cancer survivors. In vitro testing will 
create demand for imaging workups 
through its increased sensitivity and 
potential overdiagnosis. Last but not 
least, changing geopolitics will gen-
erate a growing demand for imaging 
devices and services in the unsat-
urated growing economies, which 
hold a vast untapped potential for 
expansion in patient care. 
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Public awareness and concern about 
radiation safety has grown in the last few 
years, and concerns have been voiced 
about radiation dose, for example in 
breast imaging, across a wide range of 
media. People are worried; they receive 
conflicting, sometimes confusing infor-
mation, and they come to the radiology 
department with these concerns.

legal Requirement
The new European directive, 2013/59/
Euratom, requires communication to 
patients. Article 57 states:

“Prior to the exposure taking place, 
the practitioner or the referrer, as speci-
fied by Member States, ensures that the 
patient or their representative is provided 
with adequate information relating to the 
benefits and risks associated with the 
radiation dose from the medical expo-
sure” (Council Directive (EC) 2013/59/
EURATOM). 

In the past, informed consent was 
usually limited to the administration of 
contrast material. Now, even for a chest 
x-ray, to take the directive literally, the 
radiologist or doctor who requires the 
examination should explain before the 
examination that exposure to the x-ray 
may entail some radiation-related risk 
to the patient.

After the examination, the new 

directive requires that the radiologist 
include in the report information about 
radiation dose: “information relating 
to patient exposure forms part of the 
report of the medical radiological proce-
dures” (Council Directive (EC) 2013/59/
EURATOM). The radiologist has to write 
down how much radiation dose was 
given to the patient during that spe-
cific examination. Already, in most PACS 
systems, together with the diagnostic 
images, secondary capture images are 
also stored that give information about 
the radiation dose and contrast media 
associated with each examination. In an 
age of full transparency, in a sense there 
is a lot of information that can be mis-
interpreted and be a source of worries 
to patients. 

How to Communicate
It is a truism, but the choice is never 
between communicating or not com-
municating, but between communi-
cating well or badly. When the radiolo-
gist does not communicate, it encour-
ages the patient to find information 
on the web, for example on websites 
that provide a risk calculator where the 
patient can input data for each study 
(gender, age, number of exams per-
formed, associated absorbed dose), 
and the software calculates the effective 

dose and additional cancer risk. This is 
very worrisome for patients, because 
they think, for example, that they are 
going for a screening examination to 
ensure early diagnosis of cancer, but at 
the same time it increases the chances 
of getting cancer.

When the communication is there, it 
can be bad, and it may even have the 
effect of inducing the patient not to 
accept the examination that is actually 
useful for his or her health. Radiologists 
have to control the “scattering” of 
information, by avoiding use of con-
fusing acronyms and physical dimen-
sions, such as absorbed, equivalent and 
effective dose that are familiar to pro-
fessional staff, but may be confusing for 
the layperson.

Some departments communicate the 
risk associated with radiation exposure 
during the medical procedure by using 
metaphors. Instead of saying that the 
patient is getting so many millisiev-
erts (mSv), which are associated with a 
certain increase in health problems, they 
propose metaphors that take into con-
sideration risky situations that are more 
familiar to the patient, such as smoking 
or driving. 

Communication strategy
Patients do not need to be frightened. 
I have heard patient groups reacting to 
the new directive, saying, “We don’t want 
to know the technical details, we’re not 
interested in millisieverts”. Most have this 
reaction, because they trust doctors. 
They say, “I will go and have the x-ray, 
because you assure me that I need the 
examination.” They want to be assured 
that when they go to a hospital to have 
an examination, they will receive state-
of-the-art service. Radiology depart-
ments have to develop an appropriate 
communication strategy that does not 

HOW TO COMMUNICATE RADIATION 
DOSE AND CONTRAST MEDIA 
INFORMATION

prof. Davide Caramella, MD 

Diagnostic and Interventional 
Radiology
University of Pisa, Italy

HealthManagement Editorial Board
Member

davide.caramella@med.unipi.it
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Key points

•	 Radiology departments 
need to communicate 
with patients about 
radiation dose and con-
trast media to confirm 
with the new European 
directive.

•	 Departments must 
track radiation dose, 
and be prepared for the 
additional workload this 
requires.

•	 Radiation dose infor-
mation and quality 
assurance can be a 
marketing tool for 
departments.

frighten or confuse the patient, and is 
compliant with the regulation. 

Following the new directive, depart-
ments will have to record in the radiol-
ogy report the radiation dose given to 
the patient. However, radiologists can 
mitigate this information, which might 
be threatening or incomprehensible to 
the patient, by adding information about 
the department where the examination 
has been performed and the procedures 
that are in place to ensure that varia-
tions which are not clinically justified are 
reduced to a minimum, thereby ensuring 
reproducibility, consistency and quality of 
all examinations.

Marketing strategy
Radiology departments need a market-
ing strategy. Yes, x-rays may be danger-
ous, but patients have an x-ray exam 
because it is justified.  It is useful to have 
decision support systems that justify the 
examination, and patients must be given 
the information that guarantees that 
the department is committed to quality 
service also in terms of radiation dose. 
Radiology departments should be very 
clear in their mission statement that in 
their daily practice they aim for the right 
diagnoses after the right exam per-
formed at the right time with the right 
protocol for each patient, with respect 
to different ages, sex and sizes. 

Radiology departments need to 
measure, and they have to systematically 
use the quantitative approach in order 
to improve, where there is a margin to 
improve. Departments have to show that 
they are performing meticulous dose 
tracking for the exams most frequently 
performed in their department, and show 
that variation, when it is there, is in exam-
inations that are in principle valuable to 
the clinical conditions of patients that are 
inherently different. 

Information can be more in-depth: for 
example, histograms are a way of bench-
marking the individual examination with 
respect to the same type of exami-
nations performed in a department. 
Histograms that show radiation dose can 
reassure the patient that he/she is in the 
group of examinations that are associ-
ated with the least amount of radiation 
dose. It is a subtle way of benchmarking 

the individual examination. Histograms 
can also benchmark data with other 
radiological groups. Patients having 
repeat examinations may want to have 
information about accumulated dose, 
and departments must be prepared to 
produce this. 
Another marketing opportunity in Europe 
is to promote the radiology department 
as a Friend of EuroSafe Imaging. Friends 
of EuroSafe are committed to support-
ing the EuroSafe objectives:  
• Promoting appropriateness;
• Maintaining radiation   

doses within diagnostic ref  
erence levels (DRL);

• Promoting the use of   
up-to-date equipment;

• Use the As Low As   
Reasonably Achievable   
(ALARA) principle;

• Improve communication   
with patients.

EuroSafe’s Imaging Action Plan 
includes as Action 11: “Improve informa-
tion for and communication with patients 
regarding radiological procedures and 
related risks in order to ensure empow-
erment of patients”. EuroSafe Imaging 
is preparing tools to help radiologists to 
communicate with patients. 

Get Ready
Radiology departments have to prepare 
for the implementation of the European 
directive by carrying out rigorous prelim-
inary housekeeping. Marketing efforts 
are counterproductive, if departments 
do not work in a very controlled way, and 
examinations are associated with doses 
that vary quite randomly. If the line of a 
patient’s examination is on the wrong 
side of the histogram without a valid 
clinical reason, this is not good for the 
department’s image. Radiology depart-
ments will be increasingly transparent, 
and when numbers will be on the report 
they have to be absolutely ready. 

There are many commercially availa-
ble radiation dose and contrast medium 
tracking software solutions. There is 
healthy competition, and the radiologi-
cal community can choose the tool that 
is best suited for their local situation, IT 
infrastructure and PACS system. In my 
opinion, the adoption of radiation dose 

and contrast medium tracking software 
solutions is not avoidable. IT is going 
to be very useful for fine-tuning radio-
logical activities aiming at total quality. 
Departments need to make sure that 
variations in contrast media usage and 
radiation doses are all clinically justi-
fied, that there is no random deviation, 
and that all variations can be explained 
to patients. Dose tracking is needed to 
ensure systematic, comprehensive and 
shared collection of data, and the radi-
ology department must act on it in order 
to improve. 

In our department we started this work 
some time ago, and it is a lot of addi-
tional work. We established a dose team, 
including our chief technologist, three 
junior technologists, a medical physicist, 
an engineer and a medical student. They 
help me to make sure that this software 
provides data, and that these data do 
not contain errors, because sometimes 
the raw extracted data may need to be 
analysed further. 

It is not easy to obtain additional help 
in a time of cost-containment, but 
careful planning should be put in 
place before embarking on a project of 
radiation dose and contrast medium 
tracking, because this will certainly be 
an additional activity for already busy 
radiological departments.  
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. Awareness of radiation dose is a 
key concern for radiologists and 
patients on both sides of the Atlantic. 
A number of dose monitoring solu-
tions are available from vendors. But 
what informs healthcare providers’ 
purchase decisions and how do they 
intend to use them? KLAS has issued 
a report Radiology Dose Monitoring 

Solutions 2014: Provider Strategies 
in an Evolving Market.

The KLAS report is based on the 
opinions of 100 healthcare pro-
viders, chosen randomly, of which 
83 are looking to purchase a dose 
monitoring solution.

16 vendors offer dose monitor-
ing solutions (alphabetical order):

• ACR
• Agfa Healthcare
• Bayer (Radimetrics)
• Bracco (PACSHealth partnership)
• DR Systems
• GE Healthcare
• Imalogix
• Infinitt
• M c K e s s o n  ( B a y e r  & 
PACSHealth   
partnership)
• N o v o r a d  ( P A C S H e a l t h 
partnership)
• Radiance
• PACSHealth
• Philips (Bayer partnership)
• Scannerside
• Sectra
• Siemens (Bayer partnership)

The healthcare providers surveyed 
predominantly had Bayer and GE 
Healthcare ‘top of mind’. They had 
either considered or already pur-
chased from these vendors. Bayer 
had the greater share of solutions 
already purchased.  

purchasing Criteria

Healthcare providers consider 
functionality, integration, price 
tag and company recognition and 
company size. 

low Awareness of Ven-
dor Offerings

From the sample, it would appear 
that PACS/RIS vendors are not 
communicating well about their 
dose monitoring offerings. Some 
healthcare providers were not 
considering a particular dose 
monitoring solution offered by a 
vendor they already had a rela-
tionship with. 45% of the provid-
ers surveyed were not aware of 
any vendor offering apart from 
their top three choices.

Other Findings

All the healthcare providers sur-
veyed planned to monitor CT dose. 
Only two planned to monitor dose 
for all modalities. 

The full report Radiology Dose 
Monito ring So lutions 2014: 
Provider Strategies in an Evolving 
Market is available from KLAS 
Research, www.klasresearch.com 

About KlAs Research

KLAS works with over 30,000 people 
in 5,000 hospitals and nearly 3,000 
ambulatory organisations. KLAS 
sources its information predomi-
nantly from the United States. KLAS 
conducts just under 30,000 inter-
views a year. Provider interviews 
are conducted at director level and 
above. Each respondent answers 
a standard set of questions that 
require a numeric answer (one-to-
nine scale) or a yes/no answer. All 
evaluations are followed up with a 
confidential interview, which allows 
detailed follow up on scores. 

KLAS Research

Orem, UT
USA

+1-800-920-4109

www.klasresearch.com

@KLASresearch

RADIOLOGY DOSE MONITORING 
SOLUTIONS 2014
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The close relationship between the 
evolution of information technology 
and advanced biomedical engineering 
leads to a constant, strong innovative 
drive for radiologic imaging. Modern 
advanced imaging offers unprece-
dented medical information. Cross-
sectional imaging techniques, espe-
cially magnetic resonance imaging 
(MRI) and computed tomography 
(CT) are generally considered to be 
among the most important inno-
vations in modern medicine (Fuchs 
and Sox 2001), and have a central 
role for patient care in every major 
hospital. Due to the increasing role 
and unique opportunities of these 
powerful technologies, and the high 
cost related to imaging equipment 
for the hospital, the question may be 
raised: which is the optimal organi-
sational form for implementation of 
these powerful technologies, and 
what is required in terms of knowl-
edge and skills in order to serve the 
patient best? 

The Central Radiology 
Department: 
Opportunities
The optimal form of the radiology 
department depends on a variety 
of factors, including architectural 
layout of the hospital, available 
space for imaging equipment, logis-
tics for inpatients and outpatients 
and distribution of medical special-
ties within the campus. A central 
hospital imaging platform organised 
in the form of an integrated radiology 
department, including all biomed-
ical imaging services offers many 
synergistic effects (Krestin 2009). 
These include long-term planning 
and investment strategy for heavy 
equipment, medical, technical and 
administrative staff, IT systems 

such as Radiological Information 
Systems (RIS) and Picture Archiving 
and Communication Systems 
(PACS) for the entire service chain 
from scheduling to reporting, risk 
management, quality manage-
ment, logistics and ergonomics. 

Providing 24/7 coverage for 
diagnostic and interventional radi-
ology in a large general hospital 
or tertiary referral centre hospital 
requires a large team of radiolo-
gists trained in several subspe-
cialised areas, such as interven-
tional radiology, neuroradiology or 
paediatric radiology, but also suffi-
cient “allround capabilities”. This 
is more easily provided by a large 
central imaging department than 
by small delocalised and subspe-
cialised medical units. 

Using imaging equipment for all 
indications and all patients of an 
institution may allow optimisa-
tion of processes for patient care, 
cost-effective use of resources, 
and offer adequate training for 
medical, technical and adminis-
trative personnel. Most biomed-
ical imaging procedures require 
r isk management re lated to 
safety aspects of ionising radia-
tion, contrast agents, magnetic 
fields, intravascular procedures, 
etc. The quality processes, which 
are needed in order to guarantee 
safe imaging to the patients, are 
best implemented in a common 
management structure. 

Postgraduate training programmes 
and acquisition of expertise in 
subspecialised fields of radiology 
are easier to plan and implement 
in unified imaging departments 
with access to all modalities and 
subspecialties than in decentral-
ised structures, in which imaging 

is integrated into different clinical 
departments and postgraduate 
training programmes. 

Finally, professionals providing 
expertise in areas that support the 
activities of the radiologist such 
as MR physics, informatics, image 
processing or quality manage-
ment can usually only be afforded 
by larger structures where they can 
create synergistic effects. 

Challenges: 
performance criteria
The performance of a modern radi-
ology department can be meas-
ured by a variety of criteria: 
•  The patient wishes for timely 

and personalised scheduling, 
a “smooth and safe” experi-
ence in the department and 
access to information when-
ever needed.

•  The referring physician requires 
an easy, quick referral process, 
clear information regarding risk 
management (contrast agents, 
radiation, MR safety), timely 
turnaround of reports, and 
radiologic medical expertise, 
including 24-hour coverage.

•  Residents look for a complete, 
didactic postgraduate training 
programme and interesting 
career plans; their satisfaction 
may be surveyed by central 
authorities. 

•  Hospital administrators tend 
to look mainly at indicators for 
process efficiency or for quality, 
such as patient satisfaction, 
team management and return 
on investment. 

•  Academic departments are in 
addition measured by their contri-
bution to undergraduate training, 
their third-party research funds 
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and scientific output, and the 
academic careers and visibility of 
their staff on a national and inter-
national level. 

A successful radiology department 
should meet all of the above perfor-
mance criteria - a challenge for 
leadership.

Challenges and Oppor-
tunities: Digitisation and 
“Commoditisation” 
Because PACS are now widely used 
in hospitals, images acquired in the 
radiology department can be imme-
diately made available to the refer-
ring physician for visualisation. The 
traditional flow of information in 
the hospital has, therefore, become 
considerably accelerated, and refer-
ring physicians may be tempted to 
self-interpret images that are not 
accompanied by a radiology report 
immediately, albeit a preliminary 
interpretation. Decentralised or even 
remote post-processing of standard 
diagnostic images is possible in 
many institutions by means of web-
based or dedicated post-processing 
software. Specialised clinicians may 
make use of these tools for various 
purposes, such as treatment plan-
ning, quantitative image evalua-
tion, or scientific or didactic appli-
cations, without involving the radi-
ology department. 

The term commoditisation refers 
to imaging being regarded as a rela-
tively undifferentiated technical 
service that can be offered anywhere, 
in a competitive fashion, thus under-
valuing the expertise of the  radiol-
ogist  for imaging protocol manage-
ment and interpretation (Forman et 
al. 2011). Certain referring physicians 
may even choose to self interpret or 
re-interpret imaging studies. 

Image communication outside the 
hospital opens up a variety of oppor-
tunities for the radiology department. 
These include the creation of intra- 
and inter-institutional networks, 
improved availability of previous 
imaging studies, expert consulta-
tion for difficult imaging studies or 
second opinion services. On the other 

hand, teleradiology services also 
offer the possibility to economise 
on local radiology staff by sending 
locally produced images to distant 
radiology services for interpretation. 

Challenges: Increasing 
Medical subspecialisation 
The trend towards subspecialisa-
tion in internal medicine and surgery 
related to organ or disease enti-
ties often provides the referrer with 
increased knowledge with regard to 
the indications for imaging, radio-
logic anatomy and expected path-
ologic findings. Radiologists working 
in multidisciplinary teams or disease-
related “centres” thus require addi-

tional knowledge in the fields of their 
clinical counterparts and in-depth 
knowledge of their needs. 

Some imaging procedures and 
image-guided interventions are the 
object of “turf wars” between nonra-
diologist physicians such as cardi-
ologists, neurologists or vascular 
specialists. Several reasons may 
explain the interest of nonradiol-
ogists physicians in “owning” an 
imaging procedure: (1) the knowledge 
acquired in a given field may make 
the nonradiologist physician believe 
that he or she can or must do without 
a radiologist, especially in situations 
where the radiology department 
does not or cannot provide trained 
and skilled staff radiologists in the 
respective field; (2) ownership of an 
advanced imaging technology may 
appear to a subspecialised nonradi-
ologist physician as an advantage to 
his or her field as a research tool and 
for promoting careers; (3) self-referral 
offers the opportunity to confirm the 
physician’s own diagnosis, and also 

gives financial incentives, although 
it has been shown that the practice 
of self–referral results in overuse of 
imaging procedure and increased 
cost for the health system as 
compared with radiologist referral 
(Hillman et al. 1990). Self-referral 
requires direct access to imaging 
technology. Although this may be 
easily obtained in the case of ultra-
sonography, different forms may 
apply in the case of CT, MRI or nuclear 
medicine. Nonradiologists may obtain 
imaging privileges for certain indi-
cations on certain equipment of the 
radiology department, with the radi-
ology technician reporting directly to 
the clinician, or both imaging equip-

ment and technical staff may be 
integrated in nonradiology depart-
ments, thus leading to decentralisa-
tion of imaging services. Whatever 
solution is preferred, the radiologist 
will always end up in an unfavour-
able position if his referrer chooses 
to become a competitor for a given 
procedure. 

Radiology departments providing 
adequate subspecialised imaging 
services in the relevant clinical fields 
of the hospital are much less at risk 
of being involved in “turf wars” as 
described above than departments 
who are staffed by general radiol-
ogists. The concept of radiologic 
subspecialisation must correspond 
to the local referral patterns, work-
load and needs in a hospital with 
regard to clinical fields that may 
be organ-related, patient-related or 
pathology-related. At least 2-3 radi-
ologists with subspecialty training are 
usually required for full coverage of a 
relevant field with regard to clinical 
services, teaching and research. This 

“image communication outside 
the hospital opens up a variety of 
opportunities for the radiology 
department”
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Key points

•	 A central, integrated radiology department offers many opportunities with regard to quality, 24/7 coverage, logistics, 
economics, management and specialised logistic support compared to decentralised imaging structures.

•	 Subspecialisation related to clinical fields and continuous participation in multidisciplinary activities in the hospital are 
key factors contributing to the radiologist’s clinical relevance to patients and colleagues.

•	 Implementation of the evolving hybrid imaging modalities requiring knowledge and skills in both radiology and nuclear 
medicine can best be accomplished when both disciplines are integrated in a central imaging department.

Figure 1. Organisational Structure 
Placing the Patient in the Centre of 
Multidisciplinary Medical Teams. 

The diagram reflects only some of the 
possible participating disciplines for 
each pathology.

number increases to 4-5 for subspe-
cialty areas where 24 hour services 
are to be provided, e.g., for interven-
tional radiology. Depending on the 
local situation, a matrix system may 
often appear useful, in which some 
staff radiologists may be integrated 
in more than one subspecialty. 

Fellowship training positions can 
be established in relevant subspe-
cialties; advanced training usually 
requires a minimum of two years, 
depending on the local spectrum. 
This concept provides interesting 
career opportunities for senior 
radiologists, provided that suffi-
cient staff positions are avail-
able in the radiology depart-
ment, and organisation in the 
form of subspecialty units can be 
created. The structural and finan-
cial requirements may represent a 
leadership challenge, because the 
hospital administration needs to be 
convinced to invest in the central 
radiology department, and rely on 
its organisational structure. 

Clinical Relevance of 
the Radiologist
In order to make radiologic medical 
expertise valuable in the modern 
multidisciplinary environment, 
radiologic services need to be 
fast, accurate, accessible and rele-
vant (Forman 2011). This includes 
competent guidance with regard 
to imaging indications, adequate 
risk management and protocol 
selection for individual imaging 
studies, quality and timeliness 
of reporting, active participa-
tion in the definition of clinical 
pathways, availability for second 
opinions on external images 
(role of consultant) and regular 

participation in subspecialised 
clinical rounds and tumour boards. 
The subspecialised radiologist 
remains attached to his or her 
department, but works closely 
with his clinical counterparts, 
and ensures advanced postgrad-
uate training and research activi-
ties in his field. He or she may also 
have a key role representing radiology 
in disease–related multidisciplinary 
centres (Reekers 2014). This form of 
organisation places the patient in the 
centre of the multidisciplinary team of 
specialists (see Figure 1). It has been 
shown in tertiary cancer care centres 
that radiologic consulting leads to 
important changes in patient manage-
ment. However, the average daily work 
volume for second opinions and rein-
terpretation of external images may 
add up to almost 20% of the work-
load of a senior radiologist (Brook et 
al. 2011; DiPiro et al. 2002).

Role of Nuclear Medicine
Although the role of traditional scin-
tigraphy has diminished significantly 
over the past decade, new imaging 
modalities combining MR and CT with 
modalities such as positron emis-
sion tomography (PET) or single – 
photon emission computed tomog-
raphy (SPECT) have been success-
fully introduced in clinical medicine. 
Because the implementation and 
interpretation of PET-CT, MR-PET 
and SPECT-CT requires technical 
and medical skills related to both 
radiology and nuclear medicine, 
these combined imaging modal-
ities are also referred to as “hybrid 
imaging techniques”, and play an 
increasing role in clinical fields such 
as oncologic imaging, neuroimaging 
or musculoskeletal imaging. Hybrid 

imaging may also have an increasing 
role in the future with regard to new 
molecular imaging techniques in the 
context of “personalised medicine”and 
“theranostics” (European Society of 
Radiology 2011). 

It appears obvious that the organisa-
tional structure of a modern imaging 
department should allow for training 
curricula that enable some trainees 
of these disciplines to acquire certi-
fication in both disciplines, so that 
subspecialists eventually can interpret 
all relevant imaging modalities that are 
relevant in their respective fields. 
Clearly, this can be best achieved in 
structures where nuclear medicine 
is integrated with radiology in the 
same department. Although this is 
the case in many North American 
institutions, organisational struc-
tures in Europe are currently still 
quite variable, as are the training 
programmes for dual special-
ists in many European countries. 
However, change is likely to occur 
over the years to come. 
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The combination of clinical MR and 
PET scanners has received increas-
ing attention in recent years. The 
information provided by MR enables 
PET-MR to go far beyond simple 
anatomical registration of PET 
molecular imaging, while the simul-
taneous acquisition of PET and MR 
data opens up new opportunities 
impossible to realise using sequen-
tially acquired data. This combina-
tion of MR and PET technology has 
proven to be very challenging due to 
the detrimental effect of the scan-
ners on each other’s performance. 
Significant progress has been made 
in the last 10 years to solve various 
technical issues, leading to the 
recent release of clinical whole-
body hybrid scanners.

Technical Aspects
As PET lacks the spatial resolution 
offered by MRI, which in turn lacks 
sensitivity, the combination of PET 
and MR technology is highly com-
plementary. While PET-CT scanners 
have quickly been integrated into 
clinical routine, the development 
of combined PET and MR has been 
much slower, because of numerous 
technical challenges on both sides 
(Catana et al. 2013). MR cannot 
simply replace the CT part of a 
PET-CT scanner, as a whole-body 
PET-MR system requires technical 
modifications of both the PET and 
MR part. Details of the physics of 
these challenges (Quick 2014) are 
beyond the scope of this article. 
One major challenge of PET tech-
nology in an MR environment is 
the presence of a magnetic field 
causing spatial distortion in pho-
tomultiplier tubes (PMT), which are 
the scintillation light detectors for 
PET scanners. Advances in photon-
detector technology have led to sil-
icon-PMTs, which are insensitive to 

magnetic fields. 
PET, on the other hand, can be 

challenging for MR technology 
(image artefacts or decreased 
signal-to-noise ratio, susceptibil-
ity effects etc.). Moreover, the issue 
of accurate MR-based methods for 
attenuation correction of the meas-
ured PET data, particularly impor-
tant for quantitative PET, needs to 
be addressed. Different methods 
for deriving attenuation maps from 
MR have been proposed (Catana et 
al. 2013; Pace et al. 2013). One of 
the main challenges, i.e. the limited 
space available inside the bore of 

standard MR systems, has been 
solved by introducing larger, 70 cm 
bore diameters providing enough 
space to integrate the PET camera 
(Catana et al. 2013).

pET-MR scanners for 
Clinical use
Following the installation of the 
first head-only PET-MR scanner 
in 2007 (Schlemmer  et al. 2008), 
whole-body PET-MR scanners 
have been introduced into clinical 
routine by the major medical equip-
ment manufacturers (Siemens 
Healthcare, Philips Healthcare, 
GE Healthcare), proposing differ-
ent PET-MR designs. As only a few 
whole-body PET-MR systems are 
already operating, the challenge is 
to understand the clinical poten-
tial of this new imaging modality. 
Although still limited in numbers, 
several studies show a better 

performance in those indications 
requiring high soft tissue contrast. 

Clinical Applications
Whole-body PET-MR imaging has 
the potential to supplement or 
even replace combined PET-CT 
imaging in selected clinical indi-
cations. When discussing the 
immediate benefits of combined 
PET-CT examinations, the issue 
of patient exposure must be taken 
into account. As shown in a multi-
centre study, whole-body PET-CT 
examinations result in an effec-
tive dose to patients in the order 

of 25 mSv, and thus mandate a 
thorough medical justification for 
each individual patient. Up to 70% 
of the total radiation exposure is 
contributed by CT (Brix et al. 2005). 
It would thus be very welcome if 
PET-MR could replace PET-CT 
whenever possible, as soon as the 
methodological challenges of this 
new imaging modality have been 
overcome.

In various paediatric malignancies 
PET-CT has significantly improved 
diagnostic accuracy. However, due 
to the increasing consideration 
of radiation risk, especially to the 
paediatric population, prospec-
tive studies are limited, because 
whenever a PET scan is needed in 
these patients a CT scan is also 
required for attenuation correction 
or for anatomical correlation. MR in 
PET-MR scanners could replace CT 
for attenuation correction in these 

PET-MR
CHAllENGEs AND NEW DIRECTIONs

“more research is needed to de-
termine the cost-effectiveness of 
PET-MR technology”
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patients, thereby signif icantly 
reducing radiation exposure com-
pared to a PET-CT study (Catana 
et al. 2013).

Radiation exposure is also of 
concern in adult patients in need 
for multiple PET-CT scans, such as 
lymphoma patients. Here PET-MR 
is a highly attractive alternative 
imaging modality, providing accu-
rate anatomic localisation without 
any radiation exposure associated 
with CT scanning (Drzezga et al. 
2012; Platzek et al. 2012).

In patients with head and neck 
malignancies, MR is superior to 
CT in terms of accurate staging 
of tumour extent, involvement of 
soft tissue structures and nodal 
involvement. Therefore, PET-MR 
will likely improve the assessment 
of tumour extent, involvement of 
bony structures and bone marrow 
(Catana et al. 2013).

MR is also the modality of choice 
to assess and stage prostate 
cancer. It can reliably diagnose ext-
racapsular extent and neural inva-
sion (see Figure 1) and can improve 
the accuracy of the assessment of 
the primary tumour (Jambor et al. 
2012; Beer et al. 2011).

In breast cancer MR has been 
shown to be very useful for local 
staging and treatment monitor-
ing, and it has greater sensitivity 
even than conventional imaging 
methods. Currently there is insuf-
ficient data from larger patient 
cohorts available regarding the per-
formance of combined PET-MR in 
imaging primary breast cancer and 
determining local tumour extent. 
Initial experience with a combined 
PET-MR approach for the evalua-
tion of the primary tumour sug-
gests that adding FDG-PET infor-
mation to MR mammography leads 
to improved information regarding 
local tumour extent (Buchbender et 
al. 2014; Pace et al. 2014).

PET/CT is increasingly used for 
monitoring the effectiveness of 
therapy in patients with malig-
nant diseases. Use of quantitative 

measurements of tracer uptake is 
preferable to use of visual assess-
ment in determining accurately and 
objectively the degree of tumour 
response. Combined PET/MR 
measurements could help quan-
tify precisely how tumour vascular 
properties (assessed by functional 
MR methods), proliferation and 
anti-tumour effects (assessed with 
PET) occur and interact (Catana et 
al. 2013) (see Figure 2).

A future appl icat ion where 
PET-MR may change how we prac-
tice is to assess patients with 
suspected Alzheimer’s disease 
(AD). The combination of PET and 
MR imaging will lead to an earlier 
and more definitive diagnosis as 
PET and MR provide complemen-
tary information (Jack  2008): PET 
can characterise local upload of 
amyloid, whereas MR depicts neu-
ronal degeneration. 

Costs and Reimbursement
The applicability and recogni-
tion of PET-MR as an imaging 
modality in diagnostic oncology 
is affected by several factors, of 
which reimbursement seems to 
be a major obstacle for the diffu-
sion of PET-MR in a clinical setting. 
Comparative clinical benefits for 
existing PET-MR approaches need 
to be established, as well as the 
caseload and case mix required 
for effective utilisation of a hybrid 
PET-MR-scanner. PET-MR has 
developed and matured over the 
last decade. The technology's cost 
remains a significant obstacle. 
Integrated PET-MR scanners carry 
a price tag of approximately US $7 
million. Similar to PET-CT scanners, 
which were very expensive when 
they first came out, and dropped 
in price as the technology became 
more available, PET-MR-scanners 

Figure 1.
PET-MR image of the prostate in a patient with suspected prostate cancer showing both lobes 
are affected (left > right). By combining PET and MRI data, a more accurate delineation of pros-
tate cancer is possible 
 Image credit: Prof. Dr. med. Thomas Lauenstein, Dept. of Radiology, University Medical Center Essen/Germany)
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“PET-MR will demand interdiscipli-
nary training and a truly multidisci-
plinary set up”
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Key points

•	 The combination of PET and MR technology is highly complementary.
•	 The issue of accurate MR-based methods for attenuation correction of the measured PET data needs to be 

addressed.
•	 PET-MR imaging is clinically indicated for certain paediatric cancers, lymphoma, breast and prostate cancers and 

head and neck tumours, with the benefit of reduced radiation exposure. Future applications may include imaging 
the brain for Alzheimer’s disease.

•	 Few clinical studies are published, but several show a better performance in indications requiring high soft tissue 
contrast.

•	 Use of quantitative measurements of tracer uptake is preferable to visual assessment in determining accurately 
and objectively the degree of tumour response.

•	 Factors affecting uptake include cost, reimbursement, establishing clinical benefits, caseload and case mix. 

Figure 2.
PET-MR image (18F-FET, tyrosine) in a patient with known glioblastoma (GBM) (a: axial FLAIR, b: PET only, c: PET-MR) showing recurrence of GBM 
with FET-uptake

Image credit: Priv.-Doz. Dr. med. Patrick Veit-Haibach, Dept. Medical Radiology, University Hospital Zürich, Zürich/Switzerland)

will also decline in price. More 
research is needed to determine 
the cost effectiveness of PET-MR 
technology (Goyen 2014).

Conclusion
PET-MR is an exciting imaging 
technology with great poten-
tial, paving the way for increased 
diagnostic power in several clinical 
scenarios, but the main indication 
for PET-MR in oncology remains 
to be defined. PET-MR definitely 
has the potential to significantly 
increase our knowledge in vivo of 
cancer physiology. Many factors 
will decide the ultimate role of 
PET-MR systems within the overall 
healthcare system, not the least of 

which is the cost of such systems, 
and the degree to which the ben-
efits accrued match the resources 
required to perform and interpret 
these studies in the clinic, as 
PET-MR will demand interdisci-
plinary training and a truly multi-
disciplinary set up involving phy-
sicians, physicists and technolo-
gist from both the field of nuclear 
medicine and PET as well as MR 

imaging and radiation therapy 
(Catana et al. 2013). If the future 
of clinical practice is precision 
medicine, where therapeutic deci-
sions are designed around specific 
molecular pathological events at 
the earliest possible stage (Goyen 
2014), then PET-MR systems will 
dramatically impact the expand-
ing field of molecular imaging in 
the future. 
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The nature of image viewing is 
changing. The concept of dedicated 
technology residing on a single 
workstation and tied to a particu-
lar departmental solution is rapidly 
becoming history. As the need—
and legislative mandate—to share 
images across departments, multi-
site enterprises and entire com-
munities expands, a more flexi-
ble vendor-neutral viewing system 
that provides anywhere, anytime 
image access is rapidly becoming 
an expectation. 

What is a universal image viewer? 
To some extent this depends on 
who you ask and what universe 
they inhabit. Essentially, a uni-
versal viewer is a single platform 
supporting the visualisation of 
medical images in any format—
both DICOM and non-DICOM—
and imaging reports that can run 
on any off-the-shelf computer or 
universal device in any location to 
support the workflow of any phy-
sician, as the enterprise requires. 
In other words, it makes images 
available wherever, whenever and 
to whomever needed. The solu-
tion eliminates the need for users 
to log into a specialised radiol-
ogy PACS or other departmen-
tal system to view imaging data, 
as well as the patchwork of spe-
cialised solutions often used to 
provide image access beyond 
the department that created the 
imaging data. Such a viewing solu-
tion may replace or coexist with a 
traditional PACS viewer, and may 
be integrated with a vendor-neutral 
archive (VNA) or electronic health 

record system (EHR).
Not surprisingly, the require-

ments of a universal viewer for a 
small hospital are often relatively 
modest compared to the needs of 
a large, multi-site institution oper-
ating in an expansive imaging envi-
ronment with digital radiology, car-
diology, laboratory, ophthalmol-
ogy and wound care files, a broad 
network of consulting clinical spe-
cialists and referrers covering a 
large geographic area. To satisfy all 
their needs and make the most of 
their budget, hospitals must truly 
understand their full image distri-
bution requirements before they 
begin a search for a solution.

Attributes of a 
universal Viewer
Today, hospitals can easily find a 
high-quality image viewing system 
that is feature-rich, easy-to-use, 
versatile, secure, and affordable. 
Some systems actually deliver 
performance similar to a stand-
ard standalone PACS viewer—
with all the bells and whistles. But 
not all viewers are created equal. 
So a hospital must understand its 
needs, survey the marketplace and 
make its choice carefully.

Best of Breed solution
The best universal viewing solu-
tions provide a range of advanced 
functionalities that will enable ver-
satile image communication now 
and as a hospital’s needs expand 
in the future. These include: 
•  Ze ro-foot p r in t  b rowse r-

based technology to view all 

standard and less common 
DICOM files for every imaging 
modality. 

•  Viewing of all standard and 
non-standard DICOM images 
from other medical special-
ties, such as cardiology and 
pathology. 

•  Display of additional image 
formats, such as jpeg, tiff, avi, 
mpeg, often used for labora-
tory, ophthalmology and other 
images. 

•  Viewing textual reports. 
•  Support for the Integrating 

the Healthcare Enterprise 
Cross-Enterprise Document 
Sharing (IHE XDS) profile. 

•  Server-side image processing. 
•  Support of a full range of hard-

ware and platforms, includ-
ing PC and MAC, as well as 
Android, BlackBerry, iOS, and 
Windows. 

•  Support for all standard Web 
browsers, including legacy 
technology. 

•  Streaming technology to 
make the most of available 
bandwidth. 

•  Appl icat ion Programming 
Interface (API) for easy inte-
grat ion in other c l in ica l 
systems. 

•  Scalability to accommodate a 
large user base.

universal Viewing use 
Cases
•  A universal viewer enables 

radiologists and clinicians to 
access patient images and 
reports when needed, realising 

Tom Tilmans 

Sales Director, EMEA
Claron Technology

tom.tilmans@clarontech.com 

www.clarontech.com

In today’s rapidly evolving healthcare environment, the need for cross-department and cross-enterprise 
information sharing is greater than ever before. This is particularly true for diagnostic images. A universal 
medical image viewer meets this need by enabling viewing of any medical image, imaging report and related 
patient data anytime and anywhere outside of a pACs environment. At last digital image access is no longer 
confined to the department that created the data.

However, all universal viewers are not created equal. This article examines the attributes of a universal viewer, 
viewing use cases, and the features and functionalities available in the technology today.

THE UNIVERSAL MEDICAL VIEWER 
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Key points

•	  A universal image viewer enables viewing of images across departments and enterprises, thus enhancing 
patient care.

•	 A universal viewer may replace or coexist with a PACS viewer, and may be integrated with a vendor-neutral 
archive or electronic health record system.

•	 Universal viewers offer a number of advanced functionalities, including viewing of DICoM and non-DICoM 
images and more, server-side image processing, streaming technology and scalability.

•	 There may be a trade-off between having a zero-footprint solution and availability of advanced features. Few 
solutions require absolutely no software on the viewing device. 

faster diagnoses, therapy 
decisions and enhanced 
patient care. The technology 
supports a variety of other 
important use cases. These 
include:

•  Image viewing across the 
enterprise outside of a PACS 
solution through a VNA 
or other enterprise-class 
archive. 

•  Image-enabling an elec-
tronic medical record (EHR) 
solution.

•  C ross-ente rp r ise image 
sharing for col laboration 
and second opinions. 

•  C ross-enterpr ise image 
sharing for trauma transfers 
and other emergency cases, 
enabling decision-making on 
a case before the patient is 
transferred. 

•  Referring physician image 
access, typically through a 
physician web portal.

•  Image viewing across a health 
information exchange (HIE).

Not every viewer is the best selec-
tion for every one of these use 
cases, and technology choices 
must be predicated on every site’s 
needs. Hospitals should be sure to 
identify a system robust enough to 
meet all their demands today, with 
an eye towards future needs. Users 
can also make the most of their 
budgets by making wise choices 
and not paying for features they will 
never need.

Benefits of a universal 
Viewer
By providing immediate access to 
all physicians who need images, a 
universal viewer can significantly 
enhance patient care by speeding 
up diagnosis and increasing treat-
ment efficiency and precision. These 
viewers also provide convenience 
and efficiency to all staff involved 
in using or facilitating access to 

images, streamlining hospital 
processes and procedures. They 
play a large role in enhancing 
communication with referring 
physicians.

Technology Overview
Most unive rsa l  v iewers are 
browser-based, employing some 
form of thin-client or zero-foot-
print technology that downloads 
from a central server or off-site 
cloud environment, which is part 
of the system. This enables use 

on a wide range of devices in 
multiple locations with minimal 
or no updates on these devices. 
Images to be accessed can be 
either cached on a universal 
viewer server or streamed to 
the server directly from archiv-
ing systems like a PACS or a 
VNA. Users then access the 
server through a web browser 
and interact with the application 
and imaging data remotely—
the computing power lies on 
the server hardware, not the 
local device. The best viewers 
do not download images to the 
device, minimising security con-
cerns. When viewing an image, 
an authorised user will log into 
the appl icat ion with secure 
authentication protocols, f ind 
the desired image and continue 
from there. The device’s connection, 
whether wired or wireless, is also an 
important ingredient in the mix. 
Secure and fast connections are a 
must for high performance. 

Although web-based viewers may 
use a browser for image display, they 
can still employ proprietary technol-
ogy, limiting the usefulness of the 
images. At times, vendors are less 
than literal with their descriptions—
so buyer beware. 

“a universal medical image viewer 
is becoming a necessity in today’s 
healthcare environment”
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Thin Client vs. 
Zero-Footprint
The ear ly wave of universal 
viewers was based exclusively 
on thin-client technology, with 
most of the viewing applications 
running from a server. A plug-in or 
download of various sizes on the 
viewing hardware was required. 
Today, many universal viewers 
continue as thin client applica-
tions. During the past few years, 
some vendors have progressed to 
a flavour of zero-footprint tech-
nology that still requires install-
ing Adobe Flash software on the 
device. Few solutions require 
absolutely no software on the 
viewing device. 

From an IT perspective, thin 
client technology can create a 
complex and difficult to maintain 
IT environment. IT departments 
need to support the portions of 
the viewing solution running on 
remote devices in what is often 
an uncontrolled operating envi-
ronment—an iPhone or tablet, 
which may be treated casually. 
Therefore, a zero-footprint solu-
tion offers tangible advantages 
over thin-client technology. But 
on the downside, it can demand 
a compromise on advanced fea-
tures. The issue, in part, is the 
ability of the user interface on a 
local device to control an appli-
cation running on a remote 
server quickly and efficiently to 

manipulate images as desired. 
Some vendors have invested 
significant ef forts in making 
the most of wireless bandwidth 
to enhance performance and 
to integrate the most sophisti-
cated viewing functionalities into 
their systems. Therefore, these 
viewers deliver the best of both 
worlds

Conclusion
A universal medical image viewer 
is becoming a necessity in today’s 
healthcare environment with its 
emphasis on information sharing 
and abundance of multiple mobile 
devices used in healthcare. A wide 
range of universal viewers are 
available with significantly differ-
ent capabilities, from simply pro-
viding access to non-diagnostic 
access to images beyond a PACS 
to highly sophisticated support for 
diagnostic quality viewing with a 
full range of image manipulation 
tools and the ability to transmit 
data files in real time. A medical 
facility should carefully assess its 
imaging needs beyond the radi-
ology department and the enter-
prise to determine what features 
and functionalities it needs in a 
universal viewer today and in the 
foreseeable future. It should also 
carefully examine the capabilities 
of a full spectrum of such viewers 
to find the technology that meets 
its specific needs. 
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T h e  Q u a n t i t a t i v e  I m a g i n g 
Biomarkers Alliance (QIBA) was 
set up by the Radiological Society 
of North America (RSNA) in 2007 
to unite researchers, health-
care professionals and industry 
stakeholders in the advancement 
of quantitative imaging and the 
use of biomarkers in clinical trials 
and practice. HealthManagement 
spoke to QIBA's Chair, Professor 
Danie l Su l l ivan , about QIBA’s 
progress. 

What are the current priori-
ties for QIBA?
Our main priority is developing 
QIBA Profiles. A Profile consists 
of one or more claims, which tell 
a user what quantitative results 
can be achieved by following the 
Profile. The details tell a vendor 
what must be implemented in 
their product; and tell a user what 
procedures are necessary. QIBA is 
working on finishing up Profiles 
from those committees working 
on them. 

QIBA also works on compliance 
checklists for manufacturers and 
vendors. With a scanner manu-
facturer, for example, the simplest 
and easiest way to achieve com-
pliance is to have self-certifica-
tion, as against test objects and 
phantoms. That way engineers at 
the factory can run those tests to 
see if their machine meets speci-
fications. This is a straightforward 
process for reproducibility. For an 
individual scanner the physician 
or physicist can do this test on 
their own site. We are also looking 
at this process being part of site 
compliance. We anticipate that 
most current scanners will be in 
compliance. However, there is an 
installed base of older scanners 
in the U.S., and many of these 
will not comply. The compliance 

process will need a test set of 
cases, and the challenge is to get 
a representative set. QIBA would 
like this process to be part of an 
exist ing cer t if ication scheme, 
such as the American College 
of Radiology Imaging Network 
(ACRIN™)’s scheme for clinical 
trials accreditation. There have 
been preliminary discussions.

In general QIBA is continuing to 
obtain data about precision for 
all modalities so that we can get 
reproducible measurements for 
all modalities. Collecting data to 
understand reproducibility has not 
been well studied or evaluated. 

What role wil l quantitative 
imaging play in clinical prac-
tice in future?
The overarching issue for all phy-
sicians is the flood of informa-
tion they have access to, more 
than one person can deal with, 
fo r  example f rom e lec t ronic 
health records, decision support 
systems and appropriateness cri-
teria. Ideally all of these systems 
need objective data. Qualitative 
reports do not lend themselves 
to objective data. As physicians 
more and more expect informa-
tion to be quantitative and objec-
tive, they will demand more of 
these data from imaging. In addi-
tion co-payers will need this kind 
of information.

Does QIBA facilitate reporting 
of errors/ variability currently?
Not currently, as the Profiles have 
not yet been disseminated into 
clinical practice. They could play 
such a role in the future, but would 
need to be more widely dissemi-
nated. Third party payers might 
collect such information. There is 
little incentive for radiologists to 
collect such information at present. 

please tell us more about the 
uniform protocol for Imaging 
in Clinical Trials (uPICT) that 
QIBA has developed.
This is for use in clinical trials. The 
idea behind it was to improve con-
sistency of data across multiple 
sites. Consistent and reproduc-
ible numbers within a specified 
range result from a QIBA Profile. 
The UPICT protocol, on the other 
hand, focuses on getting con-
sistent results, whether qualita-
tive or quantitative. A QIBA Profile 
includes clear specifications that 
cannot be altered by the user. In 
the UPICT protocol, because there 
are often legitimate reasons to 
alter image acquisition protocols, 
it is acceptable to edit acquisi-
tion parameters, for example in 
a phase 1 pharmaceutical clin-
ical trial in a few sites trial, as 
opposed to phase 3 trials in mul-
tiple countries. So the standards 
will be looser in a large phase 3 
trial.

Does the standardisat ion 
work have implications for 
costs and management in 
imaging centres, for example 
when conduct ing c l in ica l 
trials?
It will be important in reducing 
costs. When the standard is not 
tight, there is more variety in data 
collection, more “noise” in the 
data. So with standardisation we 
will see a shift from larger studies 
to smaller trials.
 
Wi l l  th is standard isat ion 
assist in reconci l ing the 
requirements of imaging in 
clinical trials and imaging in 
clinical practice?
This is the goal. Some contract 
research organisations in the 
United States are promoting use 

prof. Daniel Sullivan
 
Chair, Quantitative Imaging 
Biomarkers Alliance

www.rsna.org/qiba

QUANTITATIVE IMAGING
BuIlDING THE FOuNDATIONs
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of QIBA Profiles to their clients. 
F o r  e x a m p l e ,  t h e  m a r k e t 
l eade r  i n  t r ansmi t t i ng  scans 
f rom si tes to laborator ies has 
deve loped sof tware that auto-
mat ica l l y  dete rmines i f  scans 
meet  t he  Q IBA P ro f i l e  c r i te-
r ia o r  not . 

I s  i t  f a i r  t o  ask  why t he 
d eve l o p m e n t  o f  q u a n t i -
t a t i ve  imag i ng  b i o ma r k-
e r s  h as  t a ke n  s o  l o n g? 
W h a t  a r e  t h e  p o t e n t i a l 
obstac les?
I t  i s  f a i r  t o  s a y  t h a t  t h e 
d e v e l o p m e n t  o f  b i o m a r k-
e r s  h as  t a ke n  a  l o n g  t i m e . 
T h e y  a l l  ( b o t h  i m a g i n g  a n d 
s p e c i m e n  b i o m a r ke r s )  f a c e 
t h e  s a m e  h u r d l e s .  T h e r e  i s 
a  l o t  o f  a ngu is h  a bo u t  t h is . 
Fo r  i m a g i n g  t h e r e  a r e  e ve n 
m o r e  a c u t e  p r o b l e m s  i n 
deve lopment .

The fac to rs af fec t ing deve l-
opment are: f i rst ly, the science 
is dif f icu lt . Secondly, the busi-
ness case is weak .  There a re 
so  many  a l te r nat i ves  t hat  i t 
is  hard to know what the best 
payof f  w i l l  be .  I t ’s  a gamble .

I t  i s  a  c h a l l e n ge  t o  ge t  a 
s ing le p rote in o r  the imaging 
phenot ype to un ique l y ref lec t 
a complex d isease.  Obtain ing 
d a t a  f r o m c l i n i c a l  t r i a l s  t o 
p r o v e  t h a t  i s  d i f f i c u l t  a n d 
ex pens i ve ,  and c l i n ica l  t r ia l s 
take a long t ime. 

T he cos t  o f  do ing  sc ans  is 
m u c h  h ig h e r  t h a n  a  l a b o r a-
to r y specimen test .  Th is is an 
impediment fo r  companies to 
invest in imaging biomarkers in 
c l in ica l  t r ia ls .  There has been 
r e l a t i v e l y  l i t t l e  c o m m e r c i a l 
sec tor investment in research 
i n  b io ma r ke r s .  T he  bus iness 
case is unfavourab le.  The cost 
to deve lop a PE T scan agent , 
fo r  example ,  cou ld be severa l 
h u n d re d  m i l l i o n  d o l l a r s .  T h e 
reve n ue s t ream is  not  t he re 
to  jus t i f y  t hat  inves t ment  in 
many cases .

Technological improvement  is 
a h ind rance a lso.  Techno log y 
ge t s  o bso l e te  ve r y  q u i c k l y . 
There is not the same benef it 
f rom patent protection as there 
is for a drug. Technology turns 
over in just 2-3 years. 

At the 2013 QIBA work ing 
mee t i ng  d e l ega t es  we r e 
asked: how do we estimate 
the va lue of quant itat ive 
imaging before it is imple-
mented and measu re i t s 
value after implementation? 
What was the progress?
This is not core work for QIBA. 
However, i t  is impor tant that 
the imaging industr y be inter-
ested in looking at the value to 
them, co-payers and clinicians. 
The biggest impediment is the 
clinical uti l it y issue. Relatively 
few t reatment decisions cur-
rently are driven by quantitative 
imaging results. It’s a chicken 
and egg situation. You cannot 
ef fect ive ly eva luate the c l in-
ical ut i l it y of an imaging bio-
marker, because the numbers 
a re not rep roducib le .  Q IBA’s 
work is foundational, establish-
ing the threshold for quantitative 
imaging. For example, in hear t 
disease, with several dif ferent 
t reatments now avai lab le for 
congestive heart failure, if phy-
sicians could accurately measure 
a small change in ejection frac-
tion it might t r igger a change 
in therapy. For that to happen 
you might have to provide the 
ejection f raction at 5% preci-
sion . For chronic obst ruct ive 
pulmonar y disease, you might 
have to be able to measure a 
1% change suf f icient for pu l-
monologists to make a change 
in therapy. In Alzheimer’s a very 
sma l l  (3-5%) change in  t he 
volume of the amygdala or hip-
pocampus region might trigger a 
change in therapy. We don’t have 
the ability to make those precise 
measurements at the moment, 
however. 

Given current controversies 
in the u.s. regarding reim-
bursement for CT screening 
for lung cancer, will quantita-
tive imaging assist in gaining 
more support for this?
Leaving aside the issue that 
Centers for Medicare & Medicaid 
Services (CMS) decision-making 
is influenced by political issues 
as well as scientific ones, QIBA is 
developing a Profile for CT screen-
ing for lung cancer. Marshalling 
and gathering the evidence for 
using objective volumetric meas-
urements will, we believe, address 
the CMS concerns about the lack 
of consistency and should also 
reduce false positives. 

NOTE:
RSNA recently announced 
an additional $1.27 
million of funding from 
the National Institute of 
Biomedical Imaging and 
Bioengineering (NIBIB) 
to support research by 
the Quantitative Imaging 
Biomarkers Alliance (QIBA). 
The funding will be used 
towards the develop-
ment of a Quantitative 
Imaging Data Warehouse, 
research to characterise 
the sources of bias and 
achievable precision asso-
ciated with quantitative 
imaging, and to further 
develop and test phan-
toms and digital reference 
objects. 
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RADIOLOGY IN EUROPE
A sNApsHOT

Fabio pinto, MD
Radiologist
Dept. of Radiology
Marcianise Hospital, ASL CE, 
Marcianise, Italy

fpinto1966@libero.it

paolo Sartori, MD
Radiologist
Dept. of Radiology
SS. Giovanni Paolo Castello 
Hospital, ULSS 12 VE
Venice, Italy

p.sartori@aliceposta.it

Figure 1. 

Today, European radiology lies at 
the centre of the healthcare chain. 
Nevertheless, we don’t know very 
much about how this profession may 
evolve: what will it be in the future? 
What is the European perspective? In 
this era of economic restraints as well 
as rapidly evolving geo-political factors, 
what viewpoints are there in different 
EU countries? For this article, the first 
author designed a questionnaire, which 
HealthManagement sent to member 
national associations and societies of the 
European Society of Radiology (ESR), to 
gauge the state of health of the radio-
logical world, providing details as to the 
trends of medical imaging services in 
forthcoming years. What is likely to be 
the impact on this profession of new 
scenarios, such as teleradiology, out-
sourcing, robotic technologies and other 
professional competitors?

HealthManagement survey
HealthManagement sent a 15-question 
survey to all institutional member socie-
ties of the European Society of Radiology, 
as well as to the radiological society in 
Iceland.

Fifteen national associations returned 

the survey: Belgium, Bosnia-Herzegovina, 
Bulgaria, Iceland, Ireland, Israel, Italy, 
Netherlands, Norway, Romania, Serbia, 
Slovak Republic, Slovenia, Spain, and the 
United Kingdom.

Results
The range of radiologists working in each 
distinct country  varies from a minimum 
of 1 radiologist to 23,501 inhabitants in 
Bosnia-Herzegovina, up to a maximum 
of 1 radiologist vs. 3,972 inhabitants in 
Romania (see Figure 1). 

2. (un)Employment
The majority of the interviewed associ-
ations replied that there are no unem-
ployed radiologists in their countries: in 
Bulgaria, moreover, they claim a short-
age of radiologists. Unemployment 
was mentioned in Romania (less than 
1%), in Spain (1-3%), in Italy (4%), 
in Belgium, and in the Netherlands 
(about 10%).

3. Demand for Medical Imaging 
services
All the associations, except for Belgium, 
replied that there is a significant increase 
in demand.

4. Teleradiology
Teleradiology is widely used in the 
UK and in Belgium, whereas it has 
limited use in the remaining coun-
tries. Ranschaert and Barneveld pub-
lished a survey in 2013, which looked 
at how teleradiology is used in Europe 
(see Table 1).

Our questionnaire asked if teleradi-
ology was regulated by specific laws. 
The answer was no, there is a lack of 
specific laws in all of the involved coun-
tries. In a few cases (Belgium, Ireland 
and Italy), general guidelines have been 
provided. This appears to be a critical 
weak point.

5. Outsourcing
Outsourcing is performed only to a 
small extent in all the countries. In 
all the enrolled countries, public hos-
pitals use radiology services outside 
the hospital very seldom. Private hos-
pitals are inclined to use more often 
radiology services outside the hospi-
tal (particularly in countries such as 
Bosnia-Herzegovina, Israel and the UK, 
where this percentage exceeds 50%, 
but also in other places such as the 

Key points

•	 Demand increasing for 
medical imaging

•	 Few unemployed 
radiologists

•	 Teleradiology and out-
sourcing lack national 
legislation

•	 other healthcare pro-
fessions are encroach-
ing on radiology “turf”
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Slovak Republic and Slovenia the range 
is quite high, between 33 and 50%). 
There are only a few national laws 
regulating the outsourcing practice: in 
Bosnia-Herzegovina, radiologists can 
have only 30% overtime working hours; 
in Bulgaria some restrictions apply; in 
Spain there are some regional and 
national laws on this matter.

Reasons for outsourcing to telera-
diological services have recently been 
included in the survey by Ranschaert 
and Barneveld (2013) (see Table 2).

6. Competition
Asked if radiologists in their country 
were currently threatened by other 
competitors, the large majority of the 
interviewed associations replied that 
radiologists feel currently threatened 
by other competitors, represented 
by vascular surgeons, cardiologists, 
gynaecologists, gastroenterologists, 
and less frequently by neurosurgeons, 
emergency physicians, urologists, pae-
diatricians, rheumatologists, neurolo-
gists, general physicians, and nuclear 
physicians. Moreover, in Italy, there is 
also a turf battle with radiographers.
Who performs ultrasound 
Examinations?
Respondents were asked what per-
centage of the overall ultrasound 
examinations is performed by certi-
fied radiologists in their country. Here 
the range is very wide. The peaks are 
seen in Belgium and in Spain, where 
about 80% of overall US exams are 
performed by radiologists. On the other 
hand, in other countries such as Italy 
and Bulgaria, only about 40% of US 
exams are carried out by radiologists 
(this means that competitors handle 
the majority of the US workload).  Table 
3 shows responses to a survey by the 
ESR Working Group on Ultrasound. 

Who performs MRI Examinations?
Respondents were asked what per-
centage of the overall MRI exams is 
performed by certified radiologists 
in their country. MRI remains a radi-
ological domain everywhere. In Spain 
and in Italy less than 5% of the exams 
are performed by nonradiologists. In 
the large majority of the respondent 
countries the percentage performed by 
radiologists rises up to 100%. Finally, 
the overall number of MRI exams that 
were performed in 2011 is shown in 
Figure 2.

Automation
Respondents were asked if robotisa-
tion/automated scanning systems 
are being used in their country. These 
innovative systems are seldom used in 
Europe at the moment. There is limited 
use in Belgium, Israel, the UK and in 
Italy (as an example, computer-aided 
diagnosis (CAD) in mammographic 
screening).

Future Trends
The questionnaire asked for the 
respondents' thoughts about the 
future trends of the radiological pro-
fession in Europe as well as in their own 
country.  In general there is an opti-
mistic view about the future of this 
discipline. In the last few decades, 
the radiological world has dramat-
ically changed after the introduc-
tion of the Radiological Information 
System (RIS) and Picture Archiving 
and Communication System (PACS). 
Thus we have to perform an impor-
tant role within different multidisci-
plinary teams. In order to succeed, a 
high scientific profile has to be kept, 
together with the ability to understand 
the evolving needs of the referring phy-
sicians.

Table 1. Use of Teleradiology 
Note: 203 respondents answered the question; 167 skipped the question.
Source: Ranschaert ER  and Barneveld FH (2013) European teleradiology now and in 
the future: results of an online survey. Insights Imaging (2013) 4(1): 93-102.

Figure 2. 
MRI Exams by Country, 2011 or Nearest Year (OECD 2013)

Percentage Number 

Within hospital (cross-enterprise work list sharing) 71% 144

At home when on call 44% 90

Other 20% 40

Note: 68 respondents answered the question; 302 skipped the question.
Source: Ranschaert ER  and Barneveld FH (2013) European teleradiology now and 
in the future: results of an online survey. Insights Imaging (2013) 4(1): 93-102. 

Percentage Number

As part of regular workflow 49% 33

For a second or expert opinion 41% 28

When on call (nights)
40% 27

On a temporary basis (i.e. capacity 
problems)

19% 13

Other 6% 4

Table 2.  Reasons for Outsourcing

Table 3. US Examinations Performed by Radiologists 

% of hospital US exams performed by 
radiologists

No. of radiology departments

≥ 90% 25 (20.32%)

70-90% 37 (30.09%)

10-70% 57 (46.35%)

≤10% 4 (3.25%)

Source: European Society of Radiology (ESR) (2013) Organisation and prac-
tice of radiological ultrasound in Europe: a survey by the ESR Working Group on 
Ultrasound. Insights Imaging, 4(4): 401-7.

1.  Exams outside hospital not included.
2. Exams in hospital not included.
3. Exams on public patients not included.
4. Exams privately-funded  not included.
Source: OECD Health Statistics 2013, 
http://dx.doi.org/10.1787/health-data-en.
                  http://dx.doi.org/10.1787/888932917294
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Background
The Australian state of New South 
Wales (NSW) is the most populous 
state in Australia. It is situated on 
the east coast, covering an area of 
809,444 square kilometres. NSW 
has an estimated population of 7.4 
million people with just under two-
thirds of the state’s population (4.6 
m) living in the metropolitan areas. 
Over one-third of the population 
(2.8 m) is spread out in a fairly large 
rural and regional geographic area.  
(see figure 1) 
 New South Wales Health (NSWH) 
oversees 15 Local Health Districts 
(LHD), one Children’s Hospitals 
Network and a Justice Health 
Network. These LHDs and Health 
Networks are responsible for provid-
ing health services in a wide range 
of settings within their boundaries. 
(see figure 2)
 In 2013-14 the NSW Health recur-
rent expenditure budget was $17.9 

billion, an increase of $884 million 
or 5.2% more than the 2012-13 
revised budget. This equates to 
around $49 million spent across all 
LHDs and the two Health Networks 
each and every day. NSW Health 
employs more than 100,000 staff 
and has around 2,300 beds across 
220 hospitals. In any given day, 
the health system admits 5,600 
patients, responds to 6,500 cases 
in emergency departments, and 
carries out 1,000 operations.

strategic Drivers
Like most countries with an ageing 
population, there are increasing 
demands on public health resources 
as hospital activities continue to 
increase at a rampant pace. As 
a result, the pressure for a more 
efficient health system is greater 
now than ever before. eHealth 
NSW’s Medical Imaging Program is 
part of a wider investment in the 

overall e-health strategy, as NSW 
Health embarks on its journey to 
the seven stages of the Healthcare 
Information and Management 
Systems Society (HiMSS) maturity 
model (HIMSS Analytics). Its aim 
is to improve patient outcomes by 
providing critical key infrastructure 
as a cornerstone for integrated care 
for patients in both metropolitan 
cities as well as rural and regional 
areas (see figure 3).

Goals and Objectives
As part of eHealth NSW’s Medical 
Imaging Program, the Enterprise 
Imaging Repository (EIR) is a cen-
tralised store that allows digital 
radiology images and reports to 
be shared across public hospi-
tals in NSW. The EIR is made pos-
sible by utilising existing medical 
imaging infrastructure as part of 
a state-wide Picture Archiving and 
Communications System (PACS) 

Freeman Wong

Program Manager
Enterprise Imaging Repository
eHealth NSW
Sydney, NSW, Australia

freeman.wong@hss.health.nsw.gov.au

THE ENTERPRISE IMAGING 
REPOSITORY
NSW’S JOuRNEY TO PuRSuE SHARINg Of IMAgINg INfORMATION ACROSS 
ORgANISATION AND SYSTEM BOuNDARIES

Figure 1
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and Radiology Information System 
(RIS) implemented by the Medical 
Imaging Program. 
 Based on a state-wide federated 
model, the EIR connects to 10 dif-
ferent RIS PACS supplied by four 
different vendors, utilising a com-
bination of HL7 and DICOM stand-
ards. At the heart of the EIR is the 
Imaging Repository, utilising a 
Vendor-Neutral Archive solution and 
an Enterprise Patient Registry (EPR), 
based on a proprietary health-
care master person index solution, 
responsible for reconciling different 
patient identities across different 
juristictions. Implementation of the 
solution was overseen by a global 
ICT solution provider as the primary 
contractor.
 The overall solution is con-
nected to the National Medicare 
Health Identifier (HI) service, where 
EPR searches and retrieves the 
Individual Health Identifier (IHI), a 
unique patient identifier across the 
whole of Australia. IHI is an enabler 
for a broader national e-health 
strategy in a comprehensive patient 
electronic health record, known as 
Personally Controlled Electronic 
Health Record (PCEHR).(see figure 
4)
 NSW is currently producing 
around 4 million studies per annum 
across all public hospitals, around 
two-thirds of which are generated 
within metropolitan cities. One of 
the key challenges that faces NSW 
are the vast regional areas, which 
account for the remaining one-
third of all state-wide diagnos-
tic imaging. Patient transfers and 
referrals to tertiary hospitals are 
common occurrences, as many 
specialty services are located in 
the metropolitan cities. 
 By allowing images and reports 
stored in the EIR to be accessed by 
clinicians via a patient’s Electronic 
Medical Record (eMR) or via the 
hospital’s RIS/PACS, not only 
does it allow clinicians the ability 
to obtain a more comprehen-
sive picture of the patient’s con-
dition and medical history, clin-
cians are also empowered to make 

overall low average(1.41) 

comparable when very 

small/MPS sites excluded

Goal noT to get all hospitals 

to Level 6, 

however HIMMS assessed 

40 hospitals have

fulfilled the majority of 

pre-requisites

EMRAM is acute care 

focused - handover to and 

Primary and Community 

important

Figure 2

Figure 3
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faster and more accurate diagnos-
tic decisions and treatment plans, 
leading to better patient outcomes. 
Between January and June 2014, 
there were approximately 600,000 
eMR links posted across NSW. Dr. 
Allan Kerrigna, a paediatrician at 
the Orange Base Hospital in rural 
Western New South Wales, com-
mented that “Being able to share 
an image with another clinician 
and discuss and evaluate the same 
image at the same time adds a new 
level of collaborative care that we 
are all working in the same direc-
tion. In some instances, it avoids 
the need to transfer patients to ter-
tiary centres.”

Implementation 
Challenges and Critical 
success Factors
Like many ambitious large-scale 
health ICT projects, there were 
a number of challenging factors 
influencing the success of the 
EIR project. Not least was the 
size and the complexity of the 

integration. Although there are 
other large-scale VNA implemen-
tations around the world, none of 
these involve multiple instances of 
health information systems linking 
patient demographics and radio-
logical information. The EIR solu-
tion integrates four different RIS/
PACS products, two different PAS 
and eMR vendors across 16 differ-
ent LHDs and health networks. In 
addition, there are over 10 differ-
ent interface engines, each involv-
ing multiple interfaces in and out of 
the solution. One of the great chal-
lenges is the standardisation of dif-
ferent code domains into a state-
wide common data model; the exer-
cise involved mapping hundreds of 
codes (and in some instances thou-
sands of codes) across the state, 
in order to provide a foundation for 
interoperability between systems.
 Another key challenge that the 
project needed to overcome was to 
ensure interoperability of the solu-
tion across all connecting systems. 
Even though the solution is gov-
erned by industry standards such 

as HL7 and DICOM protocol, each 
vendor and indeed each system 
had a slightly different intepreta-
tion of the standards. Initially, the 
project anticipated a degree of 
“cookie cutter” approach for sites 
with similar systems, business pro-
cesses and clinical workflow. This 
was certainly not the case as the 
project progressed through the pilot 
stage and to the general deploy-
ment stage. This not only made 
the integration effort more diffi-
cult, but it also meant that at times 
changes to the architecture design 
were warranted. For example, ini-
tially the solution was designed to 
distribute radiology results in the 
form of a DICOM Structure Report 
(SR). However, during system inte-
gration testing, it became apparent 
that although DICOM SRs could be 
received by destination PACS, the 
content could not be displayed to 
end users. As a result, changes 
were made to the solution design 
in order to utilise HL7 result mes-
sages so they are viewable by cli-
nicians in their systems. It is there-
fore incredibly important to ensure 
each vendor partner has the flex-
ibility required to accommodate 
changes as the project matures in 
its system development lifecycle.
 Lastly, efforts to manage both 
change and clinical engagement 
within local radiology departments 
were greater than originally antici-
pated. With the introduction of the 
state-wide repository, the LHDs 
had to work more closely with each 
other than before, in order to ensure 
accessibility of the clinical informa-
tion. For example, the QA workflow 
now plays a more important role, 
as incorrect data stored to the EIR 
could potentially be accessed by 
clinicians, affecting patient care 
outcome. With the implemen-
tation of the state-wide reposi-
tory, it introduces an opportunity 
for standardisation across NSW in 
terms of administrative processes, 
such as merging and unmerging 
radiology studies and the state-
wide catalogue of radiology proce-
dures and body parts. eHealth NSW Figure 4
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continues to work with local PACS 
administrators to improve existing 
processes across the LHDs as the 
EIR solution matures, whilst main-
taining a level of local flexibility to 
cater for specific clinical workflow. 
 Given that the EIR introduces a 
level of operational overhead, the 

LHDs initially raised questions 
about operating expenses. As part 
of the stakeholder engagement, 
the Medical Imaging Program was 
able to articulate a number of tan-
gible benefits that could translate 
to potential cost savings for the 
LHDs, such as performing fewer 
repeated imaging requests and 
unnecessary hospital transfers, as 
well as a reduced local PACS archive 
footprint. Operating expenses are 
based on the number of full-time 
equivalent clinical employees 
working in each LHD; therefore, 
LHDs such as those in the metro-
politan cities with larger hospitals 
pay a larger share of total opera-
tional expenses for the EIR.

Benefit Realisation
One of the direct outcomes of 
allowing instant access to imaging 
information is the reduction of 
costly and time-consuming repeat 
tests. This also reduces radiation 

to patients, who would otherwise 
require extra imaging procedures. 
As the EIR project was only recently 
implemented, ongoing measure-
ment and benchmarking of the 
associated benefits are to be 
reported by the LHDs.
 Given that the benefits asso-

ciated with the EIR project are 
largely clinical, it is difficult to 
translate into monetary terms 
without looking at trends and sta-
tistics after the period of normali-
sation post-EIR implementation. 
 By enabling the seamless trans-
fer of clinical information between 
systems and health dist r ic t 
boundaries, there is an opportu-
nity to close the gap in the quality 
of patient care between rural and 
metropolitan facilities by having 
access to the same clinical spe-
cialists, frequently located in the 
larger metropolitan facilities, for 
the one-third of NSW patients in 
rural and regional areas. 
 In addition, the EIR also has 
potential future benefits. It could 
be utilised by other imaging spe-
cialities, such as cardiology, breast 
screening and endoscopy, to store 
their clinical data. Given the high 
costs for storing data and main-
taining databases, there is a great 

deal of value in consolidating data 
into a single repository.
 Having a central repository also 
paves the way for future improve-
ments in efficiency for radiologists 
reporting on studies. By making 
studies available outside current 
boundaries, the EIR could act as an 
enabler for cross-district report-
ing. This would provide cost and 
efficiency benefits, and could help 
drive a more innovative way of 
diagnostic imaging across NSW. 

Conclusion
As NSW continues to mature with 
its e-health investments and ini-
tiatives, repositories such as the 
Enterprise Imaging Repository are 
critical in providing a comprehen-
sive picture of patients’ clinical 
information. Other clinical con-
tents such as discharge sum-
maries are stored in a separate 
repository that is in the process 
of being implemented across the 
state. With the recent success-
ful upload of the National Health 
Identifiers into the State Patient 
Registry, NSW is leading the way 
as the nation’s largest consumer 
of the Individual Health Identifier 
(IHI). This establishes a very solid 
foundation for exchange of patient 
information across public and 
private sectors through national 
e-health strategies such as the 
Personally Controlled Electronic 
Health Record (PCEHR). 

Key points 

•	 Background and context to the Enterprise Imaging Repository in new South Wales, Australia
•	 Strategy of eHealth nSW
•	 Enterprise Imaging Repository goals and objectives
•	 Implementation challenges and critical success factors
•	 Benefit realisation
•	 next step

 “it is important to ensure each 
vendor partner has the flexibility 
required to accommodate changes 
as the project matures in its system 
development lifecycle”
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Any discussion of information 
security is based on three pillars, 
mnemo-technically described with 
the notorious acronym CIA (ISO 
2013):
• Confidentiality
• Integrity
• Availability
and while the integrity and con-

fidentiality of patient information 
is of crucial importance in health-
care information systems, relatively 
little attention is paid to availabil-
ity issues. 
The ISO/IEC standard 27799 (ISO 

2008) defines an electronic health 
record in the health information 
system as follows:
“repository of information regard-

ing the health of a subject of care 
in computer-processable form, 
stored and transmitted securely, 
and accessible by multiple author-
ized users”
The terms “availability” and “acces-

sibility” are used interchange-
ably and with similar meaning. 
“Availability” is somehow broader 
term, again defined in ISO/IEC 
27799 (ISO 2004):
“the property of being accessi-

ble and usable upon demand by an 
authorized entity”
The lack of availability is always 

a nightmare for an organisation, 
whose operation relies heavily on 
core business information systems. 
This applies 100% for the consid-
erations on Hospital Information 
Systems (HIS) within a hospital 
organisation. 
The common sense evaluation 

question for any HIS functionality 
scope is:
“What happens in your hospital 

when HIS is down?”
If this is answered with “the hospital 

operation stops for non-emergency 
patients and procedures”, evaluation 

shows that this hospital runs an 
integrated HIS with a broad scope 
of functionalities, covering most vital 
hospital processes. The word “stops” 
signifies that the HIS is a business-
critical system for that hospital.
If so, very high standards for system 

availability are to be implemented in 
relation to the infrastructure (central 
hardware and computer network), 
as well as to some vital application 
and system software functionalities. 
Typical examples of HIS outages root 
causes are:

• Failures in non-redundant HW 
or network components;

• External and environmental 
causes (power supply, physi-
cal agents);

• Severe database locks or appli-
cation errors;

• Adverse activities caused by 
malware.

ISO/IEC 27799 identifies 25 infor-
mation security threats in the 
healthcare information systems, 
with some of them relating exclu-
sively to confidentiality and integ-
rity of information. 
Following are to be taken into 

account as root causes of threats 
to availability:
1. Introduction of damaging or 

disruptive software 
2. Misuse of system resources 
3. Communications infiltration 
4. Connection failure 
5. Embedding of malicious code 
6. Accidental misrouting 
7. Technical failure of the host, 

storage facility or network 
infrastructure 

8. Environmental support failure 
9. System or network software 

failure
10. Application software failure 

(e.g., of a health information 
application) 

11. Operator error 

12. Maintenance error 
13. Willful damage by insiders 
14. Willful damage by outsiders 
15. Terrorism 
Despite awareness of these root 

causes and implementation of 
corrective measures, residual risk 
of failure, which cause outages of 
unacceptable duration, is some-
times unavoidable.
Services to patients in hospitals 

represent a vital business func-
tion as defined in the ITIL ® frame-
work (ITIL 2007) and therefore must 
be treated as the most important 
function within hospital institu-
tions. Upgrading availability in order 
to get a fraction of a percentage 
better availability in most cases 
represents a high growth in costs. 
Thus, the natural question imposed 
by this zero downtime demand is 
“how can the desired availability be 
achieved?”. Even mirrored systems 
can have a downtime.
System operators tend to prevent 

most of these risks mentioned with 
redundancy and proper support. 
Both cost money, which in times 
of crisis are to be carefully exam-
ined and held within acceptable 
limits. Because of the fact that no 
risk mitigation program can reduce 
the risk to zero, hospital manage-
ment interprets costs associated 
with improved security as a means 
of insurance. 
In this situation, the guaranteed 

number of “9” in availability per-
centage has always to end with 
the question: “What do we do if 
and when the event of residual risk 
happens?”. Ceasing the hospital’s 
IT operation due to an HIS outage 
is not acceptable, so what is the 
alternative? 
The answer in the University 

Hospital Centre Zagreb (Croatia) is: 
“Off-HIS operation!”.

WHEN THE HIS LIGHTS GO OUT 
OffLINE OPERATION CONTINgENCY IN CASE Of TOTAL HIS OuTAgE
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Generic architecture of this pro-
posal is described in figure 1. This 
concept tackles three groups of 
processes:
Regular HIS operation;
Off-HIS operation during the HIS 

outage;
Restoration of information system 

after HIS recovery.
 During on-HIS operation the “Ark” 

is automatically filled in with all HIS 
documents generated in the PDF 
form.
 During “off-HIS” operation: 
 The archived documents for 

patients treated are retrieved from 
the HIS-Ark.
 New documents and orders 

are generated in off-HIS manner 
(local templates) and stored in the 
HIS-Ark or locally in case of cata-
strophic network failure.
 After restoring HIS operation, 

new documents from HIS-Ark are 
restored to HIS database for regular 
usage. 
Aimed to be able to work with 

reasonable efficiency and patient 
safety during the HIS outage, some 
contingency of medical document 
management is to be established. 
This does not imply redundancy 
in system components (avoiding 
SPOFs – single points of failure), but 
rather the entire ongoing operation 
of a hospital during an unplanned 
HIS outage longer than a defined 
period of time, such as 30 minutes 
or 1 hour. Furthermore, this is not 
about a manual mode of operation:
fetching existing patient informa-

tion from the paper archive and 
recording new patient data on 

paper (by pen or by means of local 
word processing).
The University Hospital Centre 

Zagreb’s concept is to generate an 
external document storage facil-
ity named “Ark” (as in Noah’s Ark). 
This can be a standard Document 
Management System (DMS) outside 
of the hospital IT infrastructure and 
maintain a somewhat lesser version 
of HIS user roles. 
This ark is filled in with all docu-

ments generated in HIS for every 
patient in real time. This procedure 

is feasible and economic, because 
in any case all documents are 
visible as PDF versions, and export 
to a distant location such as cloud 
based storage is related to a mod-
erate cost. 
Two issues are to be taken into 

account:
• Patient identification
• Confidentiality
In the often elaborated healthcare 

information installations that are in 
place, the HIS cannot be easily repli-
cated where access rights are granted 
according to department attribu-
tions and time elapsed after last visit, 
as well as the permanent logging of 
every access to patient documenta-
tion is assured.
In an emergency operation through 

“HIS-Ark” some compromises are to 
be made, and in that case all users 
within the hospital will be able to get 
to all patient documents, with access 
logging over DMS system, and still be 
able to treat the patients. 
The most important issue in an 

off-HIS situation remains the iden-
tification of the patient in order to 
allow for the storing of documents 
in the proper “container”, as well as 
the retrieval of the documents during 
a downtime. In Croatia, citizens are 
given a unique citizen ID, this will be 
used for primary identification. Search 

mechanisms through name and DoB 
(date of birth) are available. 
The structure of the document 

storage facility is organized by patient, 
with PDF standard navigation panes 
according to the documents’ originat-
ing medical departments. Other rele-
vant EHR information can be stored in 
PDF metadata, depending on capabili-
ties of source HIS system. 
This structure enables the produc-

tive part of the off-HIS operation. Thus, 
when outage occurs, and it is likely to 
last longer than an acceptable period 
of time, HIS users can manually switch 
to the off-HIS operation and perform 
the following four main functions:
1.  Identification of the patient and 

her/his documents container in 
the Ark;

2.  Retrieval of already stored 
medical documentation for a 
selected patient;

3.  Entering of medical documenta-
tion newly produced during the 
HIS outage;

4. Communication with other 
off-HIS users related to the 
patient’s management.

The first two processes have been 
outlined in the previous considera-
tions. New documents are entered in 
locally stored templates that are 
similar to the corresponding online 
documents, but less sophisticated and 

Figure 1: 
Off-HIS operation (On-HIS, Off-HIS, store/restore)
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specific to different medical specialties 
(e.g. automatic pasting of selected 
lab results in the discharge letter 
will not be possible). 
These are simple text docu-

ments requiring more effort from 
the users, however this is neces-
sary trade-off to keep the off-HIS 
system as simple as possible. These 
documents are stored in the patient 
document container after having 
been completed locally. They are 
accessible to other off-HIS users 
immediately.
Additionally, rudimentary clinical 

procedures order entry (CPOE) can 
also be performed. Similar to the 

new document entry, these orders 
can also be entered in the Ark and 
viewed by different service depart-
ments within the hospital (radiology, 
laboratory, pharmacy, kitchen, etc). 
This part can be equipped with an 

order repository, which means that 
these orders are not stored solely in 
the patient PDF container, but also 
in service departments folders. This 
represents in fact the department’s 
simple work-list, and the user can 
deposit their findings in patients’ con-
tainers, from which the healthcare pro-
viders can view and retrieve the infor-
mation required. 
Once HIS service operation is 

restored, interim stored documents 
are to be integrated in the HIS data-
base. This is a semi-automated pro-
cedure, which consists of taking text 

based documents from the Ark and 
storing them in the standard manner 
into the HIS documents repository. 
Criteria include the patient visit cat-
egory (out-patient or hospital admis-
sion), as well as the coding of struc-
tured data (HIS documents templates, 
drugs, diagnoses etc). This task can be 
performed by hospital clerks or resi-
dents. This proposed HIS outage solu-
tion provides for a separate part of 
case-related document storage called 
“External findings”, where the docu-
ments from the HIS-Ark can be auto-
matically stored.
More advanced re-synchronisation 

methods can include automatic data 

retrieval from the Ark according to the 
timestamp at which the system failure 
occurred, in conjunction with the Ark 
document generation timestamps. 
Those documents that were gener-
ated during the downtime are sent to 
the HIS, while all others are ignored. 
The system can utilise the metadata 
to automatically return the documents 
to HIS system with all or the most rel-
evant data intact, bypassing the need 
of manual data retrieval or additional 
data inputs. 
In case of computer network outage, 

off-HIS operation can be conducted via 
smartphones, tablets  and/or laptops 
connected to an independent public 
mobile network.
Special considerations are to be made 

to business-critical subsystems, such 
as lab or x-ray departments, in the 

following three issues:
Retrieval of previous findings: this has 

to be solved through regular findings’ 
communication in on-HIS functioning 
(subsystem  HIS);
Subsystem back-office operation 

during outage: in modern integrated 
systems this is a tricky issue that has 
to be analysed separately for each and 
every subsystem;
Off-HIS operation: if autonomous 

functioning can be continued, the 
communication with HIS is to be 
taken into consideration (CPOE 
and direct findings transmission 
to PDF Ark).

Conclusion
University Hospital Centre Zagreb 
strives to mitigate the residual risk 
of HIS outage by means of off-HIS 
operation. This system has minimal 
functionalities, but has to provide 
functionality that is: 
• Safe for patients;
• Feasible for HIS users and 
• Acceptable in terms of costs. 
The basis for off-HIS operation is 

an external cloud-residing docu-
ment storage facility, which con-
tains all HIS documents related to 
the patients. During HIS outage 
the users can retrieve and enter 
patient documentation, as well 
as communicate with each other. 
Off-HIS is intended solely for the 
time period of an HIS outage. After 
HIS operation restoration, these 
documents are entered manually 
in the HIS document repository. 
KBC Zagreb plans to implement 

such a solution in 2015, in col-
laboration with the HIS solution 
manufacturer IN2 and Croatian 
Telecom providing communication 
and cloud service. 
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Key points

•	 Article discusses the contingency measures envisioned in KBC Zagreb in case of total or partial HIS outage
•	 Important issues highlighted in case all technical risk mitigation measures failed
•	 Scenarios described: total HIS outage or subsystem failures/disconnections for short and longer period of time
•	 Procedures for off-HIS operation taken into account: full off-line mode, document archive availability, off-HIS 

medical documentation, information restoration after HIS recovery, communication with subsystems (lab, x-ray, 
pharmacy, kitchen etc)

•	 Special case of off-HIS documentation proposed: external PDF archive

“what happens in your hospital when 
your information system is down?”
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One of the major challenges faced 
by today’s healthcare is quality 
assurance, and radiology is no 
exception. HealthManagement 
spoke with Thomas schönbeck, 
Vice president of Global sales, 
Marketing and service at RTI 
Electronics, who gave us an 
insight into how x-ray quality 
assurance can be made faster 
and repeatable.

What does RTI do?
RTI is a leading provider of Quality 
Assurance solutions for x-ray. 
The company was established in 
1981 and has its headquarters in 
Gothenburg, Sweden and its U.S. 
office in Towaco, New Jersey. 

The founders of the company 
invented a device and method that 
use semiconductors instead of ion 
chambers. RTI has continued the 
development of this kind of equip-
ment since the beginning of the 
1980s.

Current RTI product offerings 
include the Black Piranha QA multi-
meter for any X-ray modality and 
the single modality easy to use 
Cobia and Cobia Flex meters. RTI 
also features Ocean 2014 database 
software for collection, real-time 
analysis and reporting of standard 
and customized QA measurements.  

What is the key to effective 
x-ray Quality Assurance?
RTI is all about making the work 
process more efficient. What we 
usually hear from our customers is 
that they want to work faster, due 
to time and budget constraints. 
Yet they need to make sure they 
do the job right. They also want to 
make sure the same procedure is 
applied each time. What we do is 

offer a system for their measure-
ments that makes sure that when 
they leave the x-ray room, they are 
done. They are ready with their 
analysis and report – no need for 
time-consuming back office work.

In this way you make x-ray 
Quality Assurance faster as well.
Exactly, I attended a demonstra-
tion at a hospital recently, and they 
observed that the whole process 
took half the time it would have 
done otherwise. 

Built-in Bluetooth in the Black 
Piranha and connectivity to Ocean 
2014 software provide the founda-
tion. With our wireless solutions the 
user is up and running instantly. 

How does Ocean work?
Everything is stored in our devices; 
you don't need cables or any-
thing. All the data that are meas-
ured pop into the Ocean software, 
then Ocean gives you a real-time 
analysis of the measurements. All 
measurement data is saved in the 
database, so if you need to look at 
these measurements again, and 
compare them with previous data 
to see trends, everything is easily 
retrievable. For every measurement 
an automatically generated report 
is also generated and saved in the 
database. With a couple of clicks 
in the Ocean software this report 
is sent to the customer. For effi-
ciency reasons we see more and 

more customers abandoning the 
old way of working and looking for 
a more efficient option. We think 
the Black Piranha with Ocean pro-
vides this. 

Do your solutions bring other 
advantages?  
Yes, quite a few, actua l l y. 
Repeatability is very important to 
our customers. Following the test 
templates in our Ocean applica-
tion you are able to use the same 
procedure every time. We want to 
make sure you can trust the meas-
urements you are doing. We offer 
a longer lifecycle compared to our 
competitors: after the second year 
we offer an extended warranty of 

up to 10 years on our equipment. 
We recommend a 2 year calibration 
cycle instead of the more common 
1 year. The Piranha is also upgrada-
ble: a customer only needs to buy 
looking at current need, but can 
upgrade later on if a need for more 
functionality occurs.

Are demonstrations available?
Yes, that's one of the most impor-
tant things that we do. We like to 
meet the customers, show them 
the equipment before the purchase, 
to get a feel for how it works. It is 
also possible in some cases for the 
customers to borrow the equipment 
for a short period of time to do their 
own tests at their own pace. 

QUALITY ASSURANCE IN 
RADIOLOGY
INTERVIEW WITH THOMAs sCHÖNBECK, VICE pREsIDENT OF GlOBAl sAlEs & 

MARKETING AT RTI ElECTRONICs, sWEDEN

Thomas Schönbeck 

Vice President Of Global 
Sales & Marketing at 
RTI Electronics, Sweden

“the most important part is 
making the work process more 
efficient”

 For further information contact

Thomas Schönbeck, 

Vice President Sales & Marketing

RTI Electronics

SE-431 37 Mölndal, Sweden

Tel: +46 31 746 36 15

Email: thomas.schonbeck@rti.se

NOTE:
This article is part of the 
HealthManagement.org 
“Point-of-View” partner 
programme. 

POINT-OF-VIEW
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What is a personal Health 
Record? 
Personal health data is being gen-
erated in many distinct points of 
care and in many different formats. 
Medical tests such as blood pres-
sure, medical imaging, electrocardio-
gram and others, are being gathered 
regularly, contributing to the patient’s 
medical history and providing a val-
uable insight for future diagnostics. 
There are several definitions of per-
sonal health record (PHR), most of 
them share the idea of an electronic 
application through which individuals 
can access, manage and share infor-
mation in a secure and confidential 
environment (AHIMA e-HIM Personal 
Health Record Work Group 2005). The 
PHR is a self-contained registry con-
trolled by the subject of care, which 
allows accessing and consolidating 
health information, making it availa-
ble to the ones with the right access 
credentials. There are several types of 
PHR instances, such as portable data 
devices, web entities, or integrated 
electronic health records. 

The PHR is intended to be an elec-
tronic individual record maintained by 
the consumer and can be obtained 
by several Electronic Health Records 
(EHR) from different medical health-

care providers. However, consid-
ering this dual way of information 
feeding, the information supplied by 
the PHR can be factual or subjective. 
For instance, daily monitoring results 

(e.g. glucose), periodic weight monitor-
ing, and measurements generated by 
home monitoring devices, is informa-
tion that the healthcare professionals 
can rely on. Subjective information is 
not fully trustable, is related to its own 
assessment and could include details 
such as illness symptoms or fitness 
information. 

privacy and Confidentiality 
Concerns
With the explosion of health infor-
mation technologies, citizens are 
becoming increasingly concerned 
about their personal information, 
as it is increasingly accessible 
and exposed to disclosure. These 
concerns about privacy and con-
fidentiality can only be addressed 
if they control the process related 
to their medical records, includ-
ing the control of access to regis-
tries, control of transfers and pro-
cessing, and control of information 
deletion. However, citizens cannot 
be confident and secure about this 
process if they do not have access 
to the information themselves.

The public's concern has been 
raised by disclosures and viola-
tions of confidential medical infor-
mation.  Patients with chronic dis-
eases and other severe medical 
conditions are a perfect example 
of a patient group, whose sensi-
tive health information may be 
vulnerable to misuse. That could 
affect not only their job status 
but also their quality of life in the 
case of certain insurance denials. 
Moreover, with the advances in 
gene research, even young and 
healthy adults may be concerned 
about the disclosure of genetic 
information.

An Approach to Dealing 
with security and privacy 
Issues
While technology advances have 
created new equipment and devices to 
help medical doctors to diagnose spe-
cific pathologies, they have also gener-
ated more patient data as a natural con-
sequence. The storage of these records 
has been supported through new tech-
nologies such as cloud computing ser-
vices. Moving personal health data to 
the cloud is already a reality in several 
medical institutes around the world, 
including for instance medical imaging, 
clinical reports, vital signals, laborato-
rial tests and many other data sources. 
Figure 1 depicts key components and 
data flows. Currently, a significant part of 
companies in the EHR/PHR industry are 
claiming their products to be supported 
over the cloud, and are developing 
Software-as-a-Service, such as PHR, 
over the web. Clearly, these approaches 
bring benefits to healthcare institutions, 
since they no longer need to scale their 
own IT infrastructure. Nevertheless, a 
major issue is to guarantee the privacy 
of the patient and medical staff. In order 
to solve the privacy and confidentiality 
concerns, HIPAA (The Health Insurance 
Portability and Accountability Act) have 
defined privacy rules that should be 
covered by the PHR providers.

The first, and one of the most impor-
tant issues to address when outsourc-
ing health data storage to third party 
solutions, is the SLA (Service Level 
Agreements) with cloud providers. The 
SLA should clearly define the access 
level by the infrastructure maintain-
ers, and specify if they are or not HIPPA 
compliant. While the cloud providers 
should respect the data ownership, 
there are no guarantees that special 
monitors are looking to the data for 
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INTEGRITY AND THE 
PERSONAL HEALTH RECORD
HOW TO sTORE, ACCEss AND EXplORE INTEGRATED HEAlTH RECORDs AND ENsuRE 
THEIR PRIVACY  

“while the privacy of patient data 
is a requirement, it also creates 
new barriers to research”
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any special purposes. In order to mini-
mise the problem, the developed solu-
tions should rely on a system authen-
tication, authorisation and accounta-
bility. Moreover, researchers are study-
ing strategies to grant privacy and con-
fidentiality of the data and to avoid data 
tamper (Ribeiro et al.; Silva et al. 2012). 

Trends in personal Health 
Data 
There are successful initiatives such as 
MyHealtheVet or Microsoft HealthVault, 
which are offering PHR for patients to 
update their own health and fitness infor-
mation. Nonetheless, in recent years, 
other platforms such as PatientLikeMe 
have also been gaining momentum. 
These kind of platforms have the main 
goal of sharing some of the patient 
health conditions in order to find similar 
patients and thus, figure out an ade-
quate treatment or ways to compare 
treatment outcomes with other sub-
jects. While this can help the patients, 
they need to be aware that exposing their 
health problems publically can be risky 
(see Figure 1).

personal Health Data 
Exploration: How to 
Maintain patient privacy 
and utilise Data to Answer 
Research Questions 
The confidentiality of patients’ records is 
a social and medico-legal issue. Personal 
health data is considered valuable infor-
mation for many entities including 

hospitals, doctors, researchers and insur-
ances companies. However, to biomed-
ical research communities they are key 
in the discovery of new and better treat-
ments and drugs. To achieve outstand-
ing results, access to many already exist-
ing EHR and PHR is a major necessity. 
However, access to clinical data depends 
on patient authorisation, countries’ laws, 
ethical and legal issues, bureaucracy, and 
several other social, commercial and sci-
entific issues. 

While the privacy of patient data is a 
requirement, it also creates new barriers 
to research. Recently, new approaches 
have been used to create distributed 
environments, which allow research 
questions to be performed over a set 
of databases without exposing patient-
level data. The Electronic Health Records 
for Clinical Research (EHR4CR) and 
EMIF (EMIF 2014) are two such exam-
ples. European Medical Information 
Framework (EMIF) aims to construct a 
socio-technological platform to promote 
the efficient reuse of existing patient 
data. The patient privacy needs to be 
kept in safeguard, and in most cases 
the information cannot flow outside the 
institution. Moreover, several strategies 
are being investigated to allow summa-
rising information and extracting aggre-
gated data to answer specific research 
questions. The analysis of large popu-
lations’ healthcare data is performed 
inside the health centre, within their 
own control, and data never flows outside 
their safeguard. 

While there still exist many issues and 
controversies about scaling these pro-
cesses, which are mostly executed in 
a manual way by the researchers, the 
ethical and legal aspects will continue 
to be the major constraint in this path. 

Conclusion and Future 
perspectives
New technologies have created new 
opportunities for the integration and 
centralisation of patient health data. 
In many cases, moving data is a major 
requirement in order for the patient or 
medical staff to access these data eve-
rywhere, if they are authorised to do 
so. Thus, many concerns related to the 
mobility and data privacy have been 
raised. Technological solutions already 
exist to tackle these challenges, allow-
ing to have the data over third party pro-
viders, and to access it without losing 
privacy while ensuring further data 
exploration. In the coming years, several 
efforts will be made to create an inte-
grated view of patient records, i.e. to 
explore patient level data without expos-
ing their privacy. There are still several 
gaps in the integration of data because, 
besides the security problems, clinical 
databases rely on proprietary solutions, 
distinct languages and terminologies, 
raising semantic interoperability issues. 
So, it is fundamental that both ICT and 
biomedical researchers work together to 
create new and advanced techniques 
that help improving patient treatments 
and general healthcare. 
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Key points

•	 Citizens are becoming 
increasingly concerned 
about their personal 
health information.

•	 Personal health records 
(PHR) put the control of 
these data in their own 
hands.

•	 However, the utilisa-
tion of existing patient 
data (EHR, PHR) is a 
crucial step towards new 
research outcomes.

Figure 1: 
Personal heath data flow - the acquisition, transmission, storage, access and 
exploration - always keeping in mind privacy and security restrictions.
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Point-of-care testing (POCT), also 
known as near-patient testing, 
alternate-site testing, decentral-
ised testing, or bedside testing, 
is defined as the ability to provide 
patient testing outside of the 
central laboratory. POCT is not 
only performed at a patient’s hos-
pital bedside, but in the operating 
theatre, critical care unit, mater-
nity unit, emergency department, 
prisons, nursing homes, physician’s 
of fice, on emergency vehicles 
(ambulances), at health fairs, or at 
home. More recently, local phar-
macies have adopted the technol-
ogy to provide a one-stop service. 

The overall intent of POCT is 
to make critical laboratory tests 

available to the care and manage-
ment of patients in a timely and 
accessible manner. This patient-
centred focus moves healthcare 
toward the early detection, pre-
vention, and better management of 
the patient. From the early descrip-
tions of point-of-care testing in 
1984 (Hruszczyk 1998), its imple-
mentation has grown exponentially 
and is recognised as an independ-
ent section of the clinical labora-
tory. The worldwide growth of POCT 
has been estimated to be about 
12% to 15% a year compared to 
the 6% to 7% growth rate of central 
laboratories (Wagar 2008).  Other 
estimates put the POCT world-
wide diagnostic market’s worth at 

around $27.5 billion (€21.6 billion) 
by the year 2018 (ABC12 2014). 

How it Works
There are three types of laboratory 
POCT instruments currently in use: 
(Price 2008).  

(1).  Single-use devices incor-
porate qualitative strips or car-
tridges such as dipsticks, complex 
strips, and immunostrips. An 
example would be the single-use 
glucose urine dipstick. Complex 
strips contain several layers for 
each pad on the stick, of which 
the top layer is semi-permeable 
keeping red blood cells from the 
reaction sites. Examples would be 
the common 10-parameter dip-
stick strip used for urinalysis and 
a strip that measures haemoglo-
bin and glucose. Immunostrips 
utilise an antibody that recognises 
a specific analyte. Detection can 
be visual with the use of an immu-
nosensor device.  

(2).  Single-use quantitative strip 
or cartridge utilises a charge-cou-
pled device (CCD) camera that pro-
vides a quantitative value. The 
most frequently measured analyte 
is glucose. Some other analytes 
that have been adapted to this kind 
of technology are cardiac markers, 
electrolytes, coagulation tests, fer-
tility tests, allergy tests, drugs of 
abuse, and blood gases. 

(3).  Multi-use cartridges are 
similar to the single-use device 
differing in its capacity to analyse 
more than one sample that uses a 
single cartridge that contains ade-
quate amounts of reagents and 
calibrators for a fixed number of 
patient analyses. 

These devices are based on 
technology developed in the 
1950’s. Using a technique bor-
rowed from the newspaper indus-
try that promoted quick drying of 

TRENDS IN POINT-OF-CARE 
TESTING

Anthony Kurec MS, H(ASCp). DLM  

Clinical Associate Professor
SUNY Upstate Medical University.
Syracuse, NY, USA

 kureca@upstate.edu

Acetaminophen                                     
ACT (Activated Clotting 
Time)           
Alcohol (Ethanol)                                 
ALT                                                         
Albumin                                                 
Bilirubin                                                 
Blood gases                                          
BNP                                                       
BUN                                                      
CKMb                                                     
Chloride                                                
Cholesterol                                           
Creatinine                                           
Glucose                                                 
Haemoglobin                                       
Haemoglobin A 1c                               
HCG                                                      
HIV                                                         
Hepatitis C                                            
H. pylori                                                
Influenza
Ketones

Haematocrit
Haemoglobin
Lactate
Leukocyte esterase
Nitrite
Occult blood (Fecal & 
gastric)  
Potassium
Protein
Prothrombin/INR
RSV
Sodium
Specific gravity
Strep A
Tuberculosis
Troponin
Uric acid
Urinalysis
Urobilinogen

Table 1.

Common Point-of-Care testing analytes
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ink, a reagent-impregnated paper 
pad was laminated to a plastic 
strip that was used in testing urine 
(College of American Pathologists 
Point of Care Testing Committee 
2013).  Over the following several 
decades, a number of additional 
reagents were developed. 

Technological advances in micro-
fluidics, optical readers, and min-
iature computerisation have lead 
to the development of compact, 
efficient, and affordable POCT 
devices. Wireless connectivity to 
a Laboratory Information System 
(LIS) provides a smooth and 
prompt transmission of test results 

to a healthcare provider and the 
patient’s medical record. It is antic-
ipated that these portable devices 
will eventually incorporate the 
same technologies used in smart-
phones (SHE’D – ‘shrink, hide, elim-
inate, and define’) making POCT an 
even more powerful testing modal-
ity, especially as the test menu for 
POCT grows (College of American 
Pathologists 2013).  Table 1 lists 
some of the more common ana-
lytes used in point-of-care testing.

Benefits
The main benefits of POCT are 
its portability and rapid turn-
around time (TAT) for results. In 
one study (Kendall 1998), hae-
matology, chemistry, and blood 
gas testing TATs were reduced by 
74 minutes, 86 minutes, and 21 
minutes, respectively. Based on 
quicker TATs, decision making was 
significantly altered in only 7% of 
patients in the cohort, yet these 
changes in management were crit-
ical to patient care. 

In addition, use of whole blood 
samples saves time by not having 
to wait for clotting and centrifug-
ing; samples do not have to be 

transported to the central labo-
ratory; and no loss of specimen 
integrity due to processing delays. 
POCT requires smal ler blood 
samples (generally a fingerstick), 
thus a benefit in testing neona-
tal patients and difficult-draw or 
elderly patients. Subsequently, 
smaller reagent volumes are used.

With improved TATs, monitoring 
of certain patient conditions may 
also be improved leading to greater 
patient satisfaction (Crocker 2013; 
Modern Humanities Research 
Association 2013).  In non-hospi-
tal settings, follow-up office/clinic 
visits and phone calls may not be 

necessary when laboratory results 
are readily available (Lewandrowski 
2013). This is particularly helpful 
with young patients and the elderly 
who otherwise might have to have 
a return office visit. When clinicians 
receive timely results, the length-
of-stay (LOS) for patients in the 
emergency department may also 
be reduced (Hortin 2014).  This can 
avoid unnecessary treatment or 
additional testing, saving time and 
costs (Kendall 1998).  Many devices 
are linked wirelessly to the LIS, thus 
avoiding transcription errors, quicker 
availability of results, and appro-
priate documentation for billing 
purposes.

Disadvantages
POCT has had its share of detractors 
over the years, mostly regarding the 
reliability of results when compared 
to a central laboratory. Though tech-
nology has significantly improved 
POCT quality, there are still many 
opportunities for errors to occur. 
The Ontario Laboratory Accreditation 
body declared that POCT errors were 
a major source of error compared 
to other laboratory errors, gener-
ally in the analytic phase of testing, 

accounting for 65% of errors (Kendall 
1998).  While some POCT manufac-
turers claim that quality control prac-
tices similar to those found in a central 
laboratory are not necessary, it is clear 
that a quality systems management 
protocol for POCT needs to be in place 
(Kee 2014).  

A particular concern with ensuring 
quality practices with POCT is train-
ing. Often times, POCT is performed 
by non-laboratorians who may have 
received only a cursory introduc-
tion as to how a particular device is 
to be used. Even for those that have 
been trained, the infrequency of per-
forming POCT can lead to procedural 
errors. Use of POCT in some develop-
ing countries has faced their own dif-
ficulties due to inconsistent electrical 
power, lighting, refrigeration, and high 
staff turnover (Hortin 2014). 

Improper care of the devices, includ-
ing infection control, can result in 
serious problems. The Centers for 
Disease Control and Prevention 
(CDC) issued a warning when a shared 
glucose meter was improperly decon-
taminated resulting in an outbreak of 
viral hepatitis (Centers for Disease 
Control and Prevention 2012).  
Deploying multiple types/makes/
models of devices to various hospi-
tal departments, clinics, and physi-
cian offices compounds this situa-
tion. With different devices, differ-
ent procedures are needed of each 
type. Initial training and recurring 
competency assessments are criti-
cal to maintaining a quality systems 
POCT program (Ford 2010; Kee et al. 
2014; Wagar 2008). 

Conclusion
One cannot avoid talking about 
POCT without addressing the cost-
benefit of such a program. The 
initial outlay for equipment pur-
chases is greater for a central lab-
oratory compared to POCT, however, 
the cost per test is generally higher 
for POCT due to a lower economy of 
scale (Hruszczyk 1998).  Yet, looking 
at expenses at a macro-level, other 
savings may be appreciated by 
shortening patient LOS. In other 
studies, savings (in equipment, 

“main benefits of POCT are its 
portability and rapid turn-around 
time”

Cont. p 80
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TRINITY BIOTECH

There has been a lot of talk at the EsC Congress about sustainable 
cardiology and meaningful innovations. How does your product fit into 
this conversation?
There are a couple of key issues in emergency medicine today, where chest pain 
patients are coming into overcrowded emergency rooms, experiencing long waits and 
are not getting the timely care they require. Because of the need to transport samples 
to the lab, current in-house lab methods are time consuming, with test results often 
not available for an hour or more. However, healthcare institutions have historically 
been hesitant to adopt POC testing due to concerns about its performance.  With 
new testing guidelines, existing point-of-care platforms in use by hospitals are simply 
not good enough. Their use can lead to too many healthy patients being admitted, 
or too many sick patients mistakenly being sent home.  Our state of the art troponin 
test is guideline compliant, which makes it better than the vast majority of existing 
central laboratory platforms. The Meritas POC Analyzer and the cTnI test deliver results 
within 15 minutes, right at the patient’s bedside..

What is the competitive advantage of your product and what are the 
benefits for patients and physicians?
This fast turnaround time is paramount to improved decision-making and rapid 
intervention in the emergency room. We are the only POC Troponin assay to meet 
the new heart attack diagnosis guidelines, which places us in a unique position. Our 
innovative technology allows for exceptional flow control at every point, resulting in 
unprecedented test precision and sensitivity within the shortest possible timeframe. 
This leads to better patient outcomes and patient satisfaction, improves waiting 
times, reduces costs associated with needless additional testing, and because of 

tom Parenteau 
VP of Cardiovascular Products

IMAGE 
Courtesy of Keeley Parenteau

Guideline compliant high sensitivity
 Troponin and BNP tests
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POC and laboratory 

use (ER, STAT lab, 

central lab, primary care)

Small and robust 

fluorescence 

platform with  

growing menu

Intuitive and 

easy to use 

Connectivity 

to LIS/HIS

the combined power of the device precision/sensitivity, allows for faster patient 
disposition algorithms and decisions.

What is your target market?
We obtained the CE mark for our high sensitivity Troponin I product in 
January 2014 and for our BNP product just this August.  We are currently 
performing clinical trials for our FDA submissions. We expect this to be 
completed early next year.  The Meritas is perfectly suited for emergency 
rooms and some primary care settings.  The products will be made available 
worldwide.

Dealing with patient data comes with responsibility. How do you 
handle issues of data transmission and security?
Each specific healthcare facility has its own data protection protocols and 
firewall.  Our data transmission happens securely via Ethernet cable.  The 
cloud is not used in the current process.  At no point does our company store 
patient data.  Data is collected and remains within the institution at all times.  

What is your company’s vision, and do you integrate the opinions of clinical 
thought leaders and hospital management experts into the company goals?   
Yes, they are vital to success in today’s evolving healthcare environment. At Trinity 
Biotech we strive to provide an all-encompassing turnkey solution to medicine’s 
toughest and most critical issues with our diagnostic tools, software and cutting 
edge technology, which in turn enables our customers to better manage their 
patients and be leaders in their field. In collaboration with many of the world’s top 
clinical thought leaders, we have already won CE marking for our first and second 
Meritas tests; Troponin, for diagnosing heart attacks and BNP, for diagnosing heart 
failure. Beyond that, we have begun working on the next generation analyzer and 
are in the process of developing additional tests for pulmonary embolism, D-dimer,  
along with other tests for a host of other critical conditions. We are solely focused on 
delivering high value critical tests for the fast-paced emergency room. 

“The Meritas® Troponin test outperforms most historical central laboratory tests, is on par 
with some of the latest high sensitivity laboratory assays only available in Europe and does 
it all at the point-of-care in just 15 minutes. Its availability resolves a longstanding critical 
need and serves as an inflection/pivotal point in improving patient care.”

what have customers and key opinion leaders had to say about the meritas system?

There is a great deal of excitement about the platform and its ability to allow physicians to make better informed decisions about patient care sooner.  One prominent 

thought leader, Frank peacock, MD, FACEp, professor, Emergency Medicine Associate Chair and Research Director Baylor College of Medicine Houston, Texas, 
summarized that excitement with the following:
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Key points
 
•	 Point-of-care testing, with the advances in technology and connectivity in the last 20 years, has become a 

prominent laboratory service.
•	 Point-of-care testing can significantly improve laboratory turn-around times by shortening pre- and post 

analytical times. 
•	 Point-of-care testing can offer easier access for patients at remote locations and other off-site areas.
•	 Point-of-care testing requires an inter-disciplinary effort to ensure that quality results are obtained.
•	 Cost-effectiveness of point-of-care testing can be realised under controlled conditions.

1. Inadequate training and retraining

2. Large number of devices with an equally 

large number of users

3. Use of different device brands or models

4. Wide distribution of reagents/materials

5. Different reference intervals 

      (from central lab & different models)

6. Malfunctioning instrument/low battery

7.  Loss of connectivity with LIS

8. Dirty optical reader

9. Uncalibrated device

10. Improper strip insertion

11. Inadequate amount of sample

12. Improper fingerstick collection 

(squeezing of finger)

13. Interferences (maltose, galactose, 

xylose for glucose testing)

14. Expired, contaminated, or deteriorated 

reagents

15. Ambient temperature fluctuations

16. Different methodologies from central 

laboratory testing

17. Different specimen types (blood, serum, 

plasma)

18. Failure to document results

19. Inaccurate patient identification

20. Patient dehydrated/in shock

21. Patient is anemic/polycythemic

Table 2

Sources of Potential errors in Point-of-Care testing 
(Kee et al. 2014; Ford 2010; U.S. Food and Drug Administration 2013)

reagents, and labour) were seen 
when several satellite stat labora-
tories were closed once POCT was 
implemented (Pearlman 2007).  
Patients that can be discharged 
sooner open time slots for other 
patients, thus increasing workload, 
improving patient workflow, and 
limiting additional expenses seen 
with longer patient stays.  

POCT has come a long way in the 
past 20 years. With improved tech-
nology the test result accuracy for 
most POCT devices is compara-
ble to those from a central labora-
tory under the proper user condi-
tions. Quicker TATs allow clinicians 

to make faster medical deci-
sions and perhaps limit unneces-
sary treatments and/or other pro-
cedures (Kendall 1998; Nichols 
2000). It should be noted that 
POCT does not necessarily mean 
better patient outcomes, only that 
results are available sooner. Also, 
POCT currently has limited test 
menus, thus clinicians may have to 
wait for other, more complex labo-
ratory tests that can be performed 
only in a central laboratory before 
further patient action can be taken.

Point-of-care testing can be a 
tremendous asset to many types of 
healthcare providers and healthcare 

settings. Critical to having a suc-
cessful POCT program is to ensure 
quality practices are in place and 
are faithfully followed. Poor train-
ing, improper care of equipment, 
and lack of quality control is det-
rimental to the program. The best 
programs are based on inter-dis-
ciplinary team work with the lab-
oratory taking a lead role in man-
aging the program. Each site that 
provides patient care must care-
fully evaluate the need for POCT, 
the equipment to be used, and the 
personnel performing the tests to 
ensure accurate and useful data 
are generated. 



Accelero - a subsidiary of Zimmer -
Identifies Opportunities for European Hospital
to Improve Perioperative Efficiency
Standardised perioperative process to improve orthopedic surgical throughput

Introduction
Accelero Health Partners was hired to evaluate the 
orthopedic perioperative process for a hospital in a 
major European city. The hospital is one of the large 
academic hospitals in Northern Europe with an 
equally large emergency department. The orthope-
dic group performs approximately 6,000 surgeries 
per year, both scheduled and unscheduled, with 
nearly 1,000 resulting from accidental hip fractures.
 The hospital is experiencing a decrease in the 
average reimbursement rate with a coinciding 
increase in the number of cases. To more 
effectively manage the growth, a new unit of OR 
suites was opened to accommodate the scheduled 
cases. However, current processes were limiting 
throughput to three joint arthroplasties per OR per 
day. Furthermore, staffing guidelines required all 
procedures to be completed by 4:00 pm.
 Accelero was asked to provide insights and 
recommendations that would enable the hospital 
to increase orthopedic perioperative throughput 
and accomodate the budgeted case volume. 
Accelero team members went onsite to identify 
inefficiencies via benchmarking, observation of 
operating room procedures, patient flow review and 
interviews with key stakeholders.

Findings
The hospital had established a goal of four joint 
arthroplasties per OR per surgical day. The timing of 
first case starts and a longer than normal room 
turnover were seen as the primary reasons the 
hospital was not meeting this goal. FIGURE 1 shows 
the first case on-time starts of the hospital versus 
benchmarking data obtained from Accelero’s 
proprietary database for joint arthroplasty cases.
 First case on-time starts were well below the 
industry calculated based on the Accelero 
database due to variations in patient arrival 
times, poor communication, insufficient 
organization of materials and supplies and 
unclear expectations.

 Inefficient processes that varied by staff 
members and a lack of clear expectations 
contributed to average room turnover times of 41 
minutes between joint arthroplasty procedures, 
significantly higher than the average for hospitals 
in the Accelero database (FIGURE 2).

Recommendations
At the request of the hospital, Accelero 
presented a plan to meet current demand and 
case volume by improving first case on-time 
starts and room turnover.

First Case On-Time Start
Accelero’s solution to meet or exceed the 
benchmark for on-time starts consisted of:

• Clearly define and communicate the time 
patients need to arrive in both the pre-op area 
and the OR

• Develop a process flow document with 
responsibilities and timing of events for all 
staff members so they have clear expecta-
tions for daily arrival and tasks

• Create protocols to ensure all anesthesia and 
instrument case carts are fully stocked in 
advance

• Implement tracking methodology with an 
action plan for unprepared carts

Room Turnover
The proprietary Accelero hospital database was 
used to establish a room turnover goal of 22 
minutes. The steps required to meet this goal 
consisted of:

• Clearly define and communicate goals
• Establish a multidisciplinary team of OR staff, 

management, housekeeping and anesthesia 
to focus specifically on room turnover process 
improvement

• Utilize lean methodologies to create standard work 
and eliminate wasteful efforts for all stakeholders

• Create control documents for monitoring 
progress with action plans for slow room turnover

Summary
Accelero confirmed that a low percentage of the 
daily first cases were starting on time. In 
addition, long room turnover time was identified 
as a limiting factor in meeting the hospital’s 
joint arthroplasty volume goals. After a thorough 
analysis, Accelero provided a plan to add one 
more joint arthroplasty per OR per surgical day 
during normal operating room hours.

Accelero Health Partners, a subsidiary of Zimmer Holdings, Inc.
380 Southpointe Boulevard, Plaza II, Suite 400   I   Canonsburg, PA 15317
Phone: 724-743-3760   I   www.accelerohealth.com

© 2014 Accelero Health Partners
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FIGURE 1. First case on-time starts for the
 hospital v. the Accelero database.  
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FIGURE 2. Room turnover times for the hospital
 v. the Accelero database.
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AT A GLANCE
• Large, academic hospital in Northern Europe
• Over 6,000 orthopedic surgeries annually
• Nearly 1,000 hip fractures per year

ISSUES
• First case starts often delayed
• Low perioperative throughput due to fixed schedules
• Poorly coordinated room turnover procedures

RESULTS
Accelero assessed the orthopedic perioperative process and provided a solution to improve first case on-time starts, reduce room turnover and add 
one additional joint arthroplasty per OR per surgical day.

For more information visit: http://www.personalfitinfo.zimmer.com
or cotact our Zimmer Hospital Services & Solutions Team
Michael Handwerker, MD, PhD
Phone: +41-58-8548374
michael.handwerker@zimmer.com
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The UAE is one of the most devel-
oped healthcare markets in the Gulf 
Cooperation Council (GCC), with robust 
infrastructure and the second highest 
per capita healthcare expenditure in 
the region. The per capita healthcare 
spend stood at US$ 1,640 (€1,280) in 
2011, which is more than twice that 
of Saudi Arabia (Alpen Capital 2014). 
With a growing incidence of lifestyle 
diseases and rising income level, the 
per capita spend in the nation, which 
rose at a compound annual growth 
rate (CAGR) of 8.1 percent between 
2006 and 2011, is expected to expand 
further  (Alpen Capital 2014).

The growing per capita expendi-
ture on healthcare has not been the 
only reason for the thriving sector in 
the country. Dubai, recently ranked by 
Forbes among the world's top 10 most 
influential cities, has been, for years, 
seeing double digit growth in the 
number of inbound tourists, reach-
ing over 11 million in 2013 (Thomas  
2014) according to Dubai Department 
of Tourism and Commerce Marketing 
(DTCM). The Dubai government is 
maximising the benefits from its 
tourist inflow, and is increasingly bol-
stering its healthcare offering to cater 
to medical tourists. 

To meet the local and regional 
demand for high-quality, patient-cen-
tered healthcare, Dubai Healthcare 
City (DHCC) was launched in 2002. 
DHCC is the world’s largest healthcare 
free zone, and has grown in reputation 
over the past decade to become the 
region’s choice of health and wellness 
for specialised clinical care and a host 
of allied services. 

Located in the heart of Dubai, DHCC 
comprises two phases. Phase 1, dedi-
cated to healthcare and medical edu-
cation, covers 4.1 million square feet. 
Phase 2, which is dedicated to well-
ness, will cover 19 million square feet, 

and is currently being developed.
DHCC, overseen by the Dubai 

Healthcare City Authority (DHCA) its 
governing body and regulator, oper-
ates in Healthcare, Education and 
Research, Investment and Regulatory.

Healthcare
Today, DHCC is home to more than 
120 medical facilities including 
JCI-accredited hospitals, outpa-
tient medical centers and diagnos-
tic laboratories with more than 4,000 
licensed professionals. It also has 180 
non-clinical facilities including health-
care consultancy, clinical research 
organisations, and patient education 
services.

In the first half of 2014, patient visits 
to DHCC crossed 600,000, suggest-
ing 20 percent annual growth in visits 
from the one million recorded in 2013; 
visits expected to reach 1.2 million by 
year end.

Of DHCC patients, roughly 15 percent 
are medical tourists. The majority rep-
resented by patients from GCC, Arab 
World, Eastern and Western Europe 
and Asia, seeking procedures, treat-
ments or tests in infertility, cosmetic, 
dental, cardiac, and orthopaedic.

Dubai has prioritised medical 
tourism as a key driver of economic 
growth in the run up to 2020. 

Dubai is aiming to attract 20 million 
tourists as per Dubai Vision 2020, with 
an increasing percentage of these vis-
itors utilising healthcare services.  

DHCC released a survey in August 
using respondents from its medical 
facilities. The data collected repre-
sented a six-month period, begin-
ning January 2014. (The sample size 
was weighted for facilities that offer 
clinical services so that it was repre-
sentative of medical tourism profile.)

According to the results, the major-
ity of physicians believe that medical 

tourists come to Dubai for quality of 
care (80 percent) and experienced 
physicians (61 percent), closely fol-
lowed by specialist treatments (48 
percent) available and geographic 
proximity (36 percent). 

Education and Research
Education is an integral element of 

DHCC’s operations. The Mohammed 
Bin Rashid Academic Medical Center 
(MBR- AMC) is a world-class beacon 
for medical education and research.

The Mohammed Bin Rashid 
Academic Medical Center offers clin-
ical training programmes, postgrad-
uate programmes and CME courses. 
It has collaborations with the Royal 
College of Surgeons of Edinburgh 
(RCSE), Royal College of Surgeons 
in Ireland (RCSI) and American Heart 
Association, among other healthcare 
and academic institutions.

The academic complex is home to Al 
Maktoum Medical Library (AMML), and 
the Khalaf Ahmad Al Habtoor Medical 
Simulation Center (KHMSC). The 
MBR-AMC also oversees the Dubai 
College of Dental Medicine (DCDM), 
which offers postgraduate diplomas 
in periodontics, prosthodontics, endo-
dontics, orthodontics, paediatric den-
tistry, and oral surgery in collabora-
tion with Royal College of Surgeons 
of Edinburgh (RCSE)

KHMSC is the first comprehensive 
clinical simulation training centre in 
the region and features advanced 
technology including unique high-
fidelity patient simulators. It facilitates 
hands-on training for both healthcare 
professionals and students in a sim-
ulated, risk-free environment. This 
year, 612 multidisciplinary health-
care professionals from 22 hospitals 
were trained from January to June, 
bringing the total number of trainees 
to 1,400 since the centre’s opening 
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REApING THE REWARDs OF HEAlTHCARE INFRAsTRuCTuRE, EDuCATION AND 
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in November 2012. Courses offered 
include respiratory, cardiology, dia-
betes management, anaesthesiology 
and neonatology.
MBR-AMC supports the medical com-
munity at Dubai Healthcare City by pro-
viding access to quality and authori-
tative information resources through 
its Al Maktoum Medical Library, which 
provides more than 2,000 print titles, 
more than 12,000 e-journals and 
e-books, and more than 15 medical 
databases. 

MBR-AMC also supports the sharing 
of knowledge and expertise in the 
healthcare industry by catering to 
medical education events through its 
auditorium, education suites, confer-
ence centers and lecture halls.

In September this year, DHCC 
announced the setting up of the 
Mohammed Bin Rashid University of 
Medicine and Health Sciences (MBR-

UMHS), its first medical university, and 
the Mohammed Bin Rashid University 
Hospital, which will be developed in 
parallel. The Mohammed Bin Rashid 
University of Medicine and Health 
Sciences will offer a range of under-
graduate and postgraduate degrees 
for both Emiratis and expatriates, wel-
coming its first batch of undergradu-
ate medical students in September 
2015.

The first phase of the project will 

include two colleges - the Dubai 
College of Dental Medicine (DCDM) 
which is already established and the 
College of Medicine for undergradu-
ate medical students. 

Investment
DHCC offers medical and health-
care providers with comprehensive 
solutions to set up operations and 
avail of free zone benefits. Investors 
have access to a variety of products 
including clinical, commercial, retail, 
business centre and freehold land.

The integrated healthcare free zone 
currently houses some of the world-
leading healthcare providers from 
across the globe. The main build-
ings at DHCC’s of Phase I are 96 
percent occupied as of June 2014, 
and demand on space is on the 
rise. In the first half of 2014, DHCC 
attracted nine new medical insti-

tutions, with five existing business 
partners expanding their presence 
significantly. In January, Mediclinic 
City Hospital announced its expan-
sion, which will have an advanced 
oncology unit set to further increase 
capacity in cancer care and to provide 
the latest diagnostic technology.

Work on DHCC’s Phase 2 is ongoing, 
and a few projects include a well-
ness luxury hotel and an International 
Scientific School Educational project 
that will introduce pre-medical cur-
ricula at school level - the first of 
its kind in the region. The school 
project is led by one of the most 
internationally recognised educa-
tion institutions. 

Regulatory
Regulation and licensure are handled 
by the Center for Healthcare Planning 
and Quality (CPQ), an independ-
ent regulator overseen by Dubai 
Healthcare City Authority (DHCA), 

the governing body and regulator of 
Dubai Healthcare City.

The CPQ was established to set and 
maintain international best practice 
in healthcare delivery and patient 
care at Dubai Healthcare City. 

In January 2014, DHCC announced 
that ISQua, a global leader in assess-
ing the standards in healthcare safety 
and quality, and the only organisation 
to 'accredit the accreditors', awarded 
CPQ the 2nd Edition of the CPQ 
Outpatient Clinic Quality Standards 
accreditation, valid from May 2013 to 
April 2017. Maintenance of this award 
depends on the submission to ISQua 
of two progress reports, one at 12 
months post survey and the second 
at 30 months post survey.

In an effort to further strengthen 
its regulatory standards, Dubai 
Healthcare City announced in 
September the introduction of an 
independent Appeals Board for 
healthcare professionals and health-
care operators. 

This marks a milestone for DHCC’s 
regulatory framework as healthcare 
professionals or healthcare operators 
in the Dubai Healthcare City can now 
appeal against decisions relating to 
licensing or complaints. 

A physician can now file a valid 
appeal by supporting his/her notice 
of appeal with new evidence which 
was not considered at the initial 
hearing and demonstrating that 
there is a clear possibility that the 
initial decision was unreasonable or 
unfair. An appeal may also be filed 
if it is supported by any evidence 
which was not available at the time 
the original ruling against the profes-
sional was made. 

The Board comprises leading health-
care and legal experts:  Dr Guy Fish, 
Senior Vice President at Fletcher 
Spaght, US, who is the current 
Chairman of the Board; Melanie Ho, 
Deputy Head of the Specialist & 
Private Client Dispute Practice, Wong 
Partnership, Singapore; Dr Alawi 
Alsheikh-Ali, Chairman, Institute of 
Cardiac Sciences at Sheikh Khalifa 
Medical City, Abu Dhabi, UAE; and Dr 
Matthew Lohn, Senior Partner, Field 
Fisher Waterhouse, UK.

Total population (2012)  9,206,000
Gross national income per capita
(PPP international $, 2011)  41,550
Life expectancy at birth m/f (years, 2012)  76/78
Probability of dying under five (per 1 000 live births, 0) 8
Probability of dying between 15 and 60 years m/f 
(per 1000 population, 2012)  85/60
Total expenditure on health per capita (Intl $, 2012) 1,355
Total expenditure on health as % of GDP (2012)  2.8

Statistics available from: 
http://www.who.int/countries/are/en/ [Accessed 22.10.2014]

uAE Statistics (2012)

“Dubai has prioritised medical 
tourism as a key driver of economic 
growth in the run up to 2020”
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Key points

•	 The	UAE	is	one	of	the	most	developed	healthcare	markets	in	the	GCC
•	 Dubai	Healthcare	City	(DHCC)	is	the	world’s	largest	healthcare	free	zone
•	 Education	and	research	are	an	integral	element	of	DHCC’s	operations
•	 Continued	investment	will	ensure	phase	2,	which	includes	wellness-focused	projects
•	 DHCC	was	awarded	CPQ	standards	accreditation	by	the	ISQua	in	January	2014

1 DNA Vaccine For C. 
Difficile
Patients who get infected by C. difficile 
often develop serious complications such 
as severe diarrhoea, bowel perforation, 
toxic megacolon, multi-organ failure and 
even death.  In most cases, the onset of 

disease symptoms from 
C. difficile occurs within 
ten to fourteen days.
To read the full story 
scan this QR code

2 EMs system Can Improve 
survival from Cardiac 
Arrest 
A new emergency medicine system 
that sent patients to designated 
cardiac reviving centres increased the 

survival rate of victims 
of sudden cardiac 
arrests dramatically.  
To read the full story 
scan this QR code

3 Reducing surgical site 
Infections after Heart 
surgeries 
One of the most common postoper-
ative complications seen after open 

heart surgeries is an 
infection at the surgi-
cal site. 
To read the full story 
scan this QR code

4 Healthcare Data 
Breaches
There have been several news stories 
recently related to sophisticated data 
breaches of confidential data in hos-
pitals and healthcare organisations. 
Early this year, two healthcare organi-
sations lost tens of thousands of data 

records because of lost 
USB flash drives and 
data sticks. 
To read the full story 
scan this QR code

5 Echometrix software: 
New ultrasound 
Technique
Ultrasound is widely used today as 
it is a safe, affordable and non-inva-
sive technique to see the internal 
structure of the human body, includ-
ing the human foetus, tendons and 
ligaments. Ray Vanderby, Professor 
of Biomedical Engineering and 
Rehabilitation at the University of 
Wisconsin-Madison has developed 
an ultrasound method that could 

analyse the condition 
of soft human tissue. 
To read the full story 
scan this QR code

WEBSITE TOP 5 
THE MOsT READ ONlINE sTORIEs

A region of opportunity
Dubai, already the fifth most visited 
city in the world (MasterCard 2014), 
is racing ahead as a global hub for 
healthcare and wellness. It benefits 
from its location, and unique social 
fabric which is constructed with a 
multicultural community and mix 
of vacationing, living and business 
environments. It offers the widest of 
attractions from luxury urban spots 
to rugged mountains and tranquil 
beaches – all connected by state-of-
the-art infrastructure and transport. 
In proximity, Dubai is connected to 

over a third of the world’s population 
within four hours’ flight, and two-
thirds within an eight-hour flight.

To contextualise its growth poten-
tial, projected figures are: the MENA 
healthcare market is likely to be 
worth $144 billion (€112 billion) by 
2020, with the GCC accounting for 
$69 billion (€54 billion) (Al Masah 
Capital 2014).  The International 
Monetary Fund (IMF) estimates that 
the region's population would cross 
the 50 million mark by 2020, pro-
viding impetus to the consumption 
of healthcare services. Research by 
private management advisory and 

consultancy firm, Falak Consulting, 
suggests that the number of people 
aged more than 65 years old, who 
are likely to spend more money on 
common ailments like heart dis-
eases, hypertension and diabetes, is 
forecast to double by 2020 (Maceda 
2014). In addition, the region’s 
healthcare industry will benefit from 
increased medical insurance pen-
etration as relevant GCC govern-
ment laws are put into effect in the 
coming years. 
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Dr. Áine Carroll - National Director, HsE

Dr. Áine Carroll, MB, BCh, MD, FRCP, FRCPI is 
the National Director, Clinical Strategy and 
Programmes Division of the Health Service 
Executive Directorate in the Republic of Ireland. 
We recently posed our 7 Questions to Dr. Carroll.

1. what are your key areas of interest and 
research?
Clinicians in leadership and management, imple-
mentation science, computer brain interfaces and 

disability; the opportunities for technology in facilitating participation and 
cost effectiveness of r habilitation
2. what are the major challenges in your field?
Apart from obvious financial challenges, the biggest challenge is the increas-
ing life expectancy and the increased incidence of non-communicable dis-
eases and the need to reverse flow out of hospital and into the community. 
We also need to be braver and support older people at home as independently 
as possible and think more about quality of life rather than quantity of life.
3. what is your top management tip?
Be kind and be an active listener.
4. what would you single out as a career highlight?
Seeing patients exceed their personal rabilitation goals.
5. If you had not chosen this career path you would have become a…?
I have never wanted to be anything else but a doctor, apart from a brief notion 
of being an astronaut when I was around 7 years old.
6. what are your personal interests outside of work?
Spending time with my family, my children, gardening, reading and currently 
researching my grandfather’s army career in the first word war.
7. your favourite quote?
“Be the change you want to see” - Ghandi

Originally from Northern Ireland, United Kingdom, Dr. Áine Carroll studied med-
icine at Queens University in Belfast and did a postgraduate MD at Newcastle 
University, Newcastle upon Tyne. She completed her higher specialist train-
ing in R habilitation Medicine in Newcastle upon Tyne and came to work in 
Dublin in 2005.

Dr. Carroll is a Consultant in R habilitation Medicine, and was formerly Chair 
of the Medical Board of the National R habilitation Hospital, Republic of Ireland. 
She is also a former President of the Irish Association of R habilitation Medicine 
and Senior Clinical Lecturer, University College Dublin.

In her current role as the National Director, Clinical Strategy and Programmes 
Division of the Health Service Executive Directorate in the Republic of Ireland, Dr. 
Carroll’s focus is on the consolidation of the achievements of the programmes 
to date by supporting regional and local teams with implementation to ensure 
effective changes. programmes is to improve individual specialty delivery and 
to promote integrated care and team work across services and specialties.

MANAGEMENT MATRIXCOVER STORY: AGEING
•	Home	healthcare
•	Design	

•	Interoperability	standards	for		 	 	
   medical device integration
•	Breast	MRI
•	Reporting
•	Telecardiology

•	Pharmacy	

IN FOCUS CoMPASS
•	Turkey

prof. David Koff – Editorial Board Member Imaging

David Kof f, MD, FRPC, is Radiologist-in-
Chief, Department of Diagnostic Imaging, 
Hamilton Health Sciences, Ontario, Canada; 
Associate Professor and Chair, Department 
of Radiology, McMaster University; Founder 
and Director, Medical Imaging Informatics 
Research Cent re, McMaster Universit y ; 
Co-founder of RealTime Medical. We put 
our seven questions to him recently:

1.    what are your key areas of interest and research?
I strongly believe in a world where health data will be communicated seamlessly 
and securely between multiple platforms, environments and countries, where 
medical images will be readily available to health professionals and patients 
on a variety of supports; evidence-based knowledge will be made available to 
support clinical decisions and treatments. To make the dream come true, we 
need to promote the use of standards and train a new generation of health 
informatics professionals, as well as engaging actively in research to invent 
the tools of tomorrow.
2.    what are the major challenges in your field?
Lack of resources, lack of support and interest for research, but also lack of 
accountability and complacency.
3.    what is your top management tip?
Express your vision clearly and don't try to do too much at a time, you'll face 
major push back. Progress step by step and stay the course.
4.    what would you single out as a career highlight?
Reaching a leadership position that has allowed me to craft and implement 
a vision and strategy for my department. It is so rewarding when you see it 
working.
5.    If you had not chosen this career path you would have become a...?
Diplomat.
6.   what are your personal interests outside of work?
Visual arts - mainly painting, travelling, hiking.
7.   your favourite quote?
The true sign of intelligence is not knowledge but imagination (Albert Einstein).

A dual citizen of Canada and France, Professor Koff attained his medical degree 
and diagnostic radiology qualification at Rene-Descartes University Paris V, 
France. He began his radiology career in 1982 as Radiologist at the Partner 
Centre d'Imagerie Médical de Creil, Oise, France, where he expanded the service, 
and developed innovative delivery and partnership models.
Having worked in France on image exchange over the Internet and wavelet 

compression solutions, he wanted to bring these products to market. As Europe 
was not ready at this time for this type of solution, he moved to North America. 
Following his move to Canada in 1998 he founded Easy Pax, Inc.

The full Zoom on can be found online 
at www.healthmanagement.org or scan the QR code

In THE nEXT ISSUE

The full Zoom on can be found online 
at www.healthmanagement.org or scan the QR code
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