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Report: Michael Krassnitzer

By definition, an emerging infec-
tious disease is one that has newly 
appeared in a population or has 
been known for some time but is 
rapidly increasing in incidence or 
spreading to new geographic areas. 

At the International Meeting on 
Emerging Diseases and Surveillance 
(IMED 2014), in Vienna, this year’s 
focus was on one particular emerg-
ing infectious disease: Ebola. 
According to the World Health 
Organisation (WHO) in the recent 
outbreak 5,400 people have died 
of this dangerous disease and, as 
of 20 November 2014, more than 
15,000 cases were reported in eight 
countries.

‘This most serious Ebola outbreak 
ever was caused by social, geo-
graphic and political factors in the 
regions affected,’ says Belgian physi-
cian Hilde De Clerck MD, who works 
for the aid organisation Médecins 
sans frontières in the crisis regions. 
All severely affected countries are 
poor, have underdeveloped health 
systems, were involved in wars or 
armed conflicts in the past few 
years, and the people tend to mis-
trust government agencies and the 
countries mistrust each other. 

De Clerck: ‘The epidemic start-
ed off slowly and spread quick-
ly, affecting people from all walks 
of life. Lack of awareness about 
the disease, insufficient protection 
measures and the high degree of 
mobility of the people between 
three of the countries concerned – 
be it for business or family purposes 
– contributed to Ebola being able 

acute Ebola infection cannot travel. 
During the severe acute respira-
tory syndrome (SARS) pandemic, 
in 2002/2003, 45 million travellers 
were screened at airports – with 
only a single SARS case being iden-
tified. 

It is much more important, 
according to the experts, to use the 
money for aid programmes right in 
the affected regions. ‘It is crucial 
to provide help where the epi-
demic broke out, that is in Western 
Africa,’ underlines Jack Woodall 
MA PhD, an epidemiologist from 
Brazil and vice-editor of ProMED-
mail, the web-based Programme 
for Monitoring Emerging Diseases 
of the International Society for 
Infectious Diseases (ISID). He is 
confident: ‘We can stop the disease 
from spreading if we manage to 
break the chain of infection.’ 

to spread.’ There is, however, good 
news: Oyewale Tomori DVM, PhD, 
President of the Nigerian Academy 
of Science, describes how Ebola 
was contained in his country. On 
20 July 2014 a person from Liberia 
with acute Ebola symptoms arrived 
at Lagos International Airport. The 
preliminary diagnosis – Ebola – was 
confirmed by a private hospital. This 
index case had had contact with 72 
people at the airport and in the hos-
pital, who potentially were exposed 
to the virus. 

The Ministry of Health and the 
Nigeria Centre for Disease Control 
(NCDC) declared an Ebola emer-
gency. On 23 July the Ministry of 
Health, the regional government 
of Lagos and international partners 

set up an Ebola crisis intervention 
centre. 

The index case died on 25 July 20. 
Subsequent Ebola infections were 
reported in Nigeria. All of them 
could be traced back to the index 
case. Close to 900 identified con-
tact persons were monitored; eight 
patients died. On 20 October 2014, 
WHO officially declared Nigeria 
Ebola-free.

‘It is to a large extent due to 
the quickly established crisis inter-
vention centre that we were able 
to successfully fight the disease,’ 
said Tomori. ‘We not only suf-
fer from a real epidemic in West 
Africa, we are also suffering from 
an epidemic of fear that’s spread-
ing all over the globe,’ said Dr 

Pamela Rendi-Wagner, Director of 
the Department of Public Health 
Services and Medical Affairs at the 
Austrian Federal Ministry of Health 
and adds, ‘Despite concerted efforts 
by all public health authorities it is 
difficult to counter the rising public 
panic’. In Austria it was reported 
that several health professionals quit 
their jobs because they feared hav-
ing to care for Ebola patients. ‘It 
is our main task to listen to these 
fear-driven concerns and to inform 
and communicate widely, openly, 
early and in a transparent fashion 
in order to create trust,’ the health 
official emphasised.

Experts agree on one issue: they 
consider screening of in-coming 
travellers at international airports 
for Ebola to be useless, inter alia 
because usually people with an 

Ebola: Reports of  
panic among medics
Experts confirm the disease can be contained by stopping the chain of infection

Médecins Sans Frontières medics: a vital aid organisation in crisis zones
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•  Precision radiotherapy  
with 4-D imaging

•  MorphMatch technology  
for 3-T scans
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•  Breakthrough in hepatitis  
C research

•  Stain-free 3-D digital pathology 

•  Recycling blood lost during surgery
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mercially driven facil-

ity is obviously a lot 

more intensive than 

with our infrastruc-

ture project, which is 

to serve medicine and 

research.’

Apart from the combined ion 

therapy centre in Wiener Neustadt 

there is a further Italian facility 

under development at the National 

Centre of Oncological Hadron 

Therapy (CNAO) in Pavia, the 

MedAustron Managing Director 

reports. ‘The MedAustron and the 

CNAO Centre are technologically 

similar and are both based on the 

PIMMS design of CERN. However, 

our colleagues at the CNAO will be 

EH@ECR

Currently there is a truly 

enormous hole in the ground 

in the city of Wiener Neustadt, 

Austria, but by summer 2012 

MedAustron, one of the most 

modern centres for ion therapy 

and research in Europe, is to be 

built here. After two treatment 

centres in Germany failed, 

gaining from the experience 

and failure in others, this €200 

million MedAustron project will 

be one of four ion therapy centres 

worldwide to offer treatment with 

protons as well as carbon ions 

Ion therapy is considered a great 

beacon of hope in cancer care 

– especially for tumours with 

The UK’s National 
Proton Beam 
Therapy Service
PBT uses a high-energy beam of particles 
to destroy cancer cells by more accurate-
ly targeting the affected areas and is par-
ticularly suitable for complex childhood 
cancers. It also increases success rates 
and reduces side effects, such as deaf-
ness, loss of IQ and secondary cancers.

For patients with highly specific types 
of cancer that occur in the brain and near 
the spine, PBT can be better than con-
ventional radiotherapy as it precisely tar-
gets the tumour, giving better dose dis-
tribution and not harming critical tissues.

With no proton beam therapy 
(PBT) service available in the UK, in 
2008 a scheme was set up to send 
selected NHS patients abroad for the 
treatment in Switzerland, Florida and 
Oklahoma. So far this has meant that 
80 patients have been treated abroad, 
with payment made the NHS. The gov-
ernment has pledged to increase this 
to 400 patients a year by 2013-14.

However, it is acknowledged that 
for many patients with cancer, trav-
elling abroad is inappropriate due to 
the additional worry and many require 
other treatments alongside PBT.

Now, from 2016, England will 
have its own purpose-built National 
Health Service (NHS) facilities in 
a Government plan to invest up to 
£150 million (€180 million) in procur-
ing a PBT radiotherapy cancer service

The Department of Health has been 
working with three sites – in Manchester, 
London and Birmingham – as potential 
providers of the service, but a final deci-
sion has yet to be made on whether these 
are the best locations for the therapy.

MedAustron is becoming a 
reality in Wiener Neustadt

no hope for a long time. So far 

around 70,000 patients worldwide 

have received radiotherapy with 

ions. This includes treatment with 

protons as well as carbon ions. 

‘This therapy is physically very dif-

ferent from conventional photon 

radiotherapy and is characterised 

by increased, relative biological 

effectiveness,’ explained Professor 

Ramona Mayer, project head at 

MedAustron. ‘The specific physics 

of the ray allows an even more tar-

geted application of the dose to a 

certain tumour area. Patients with 

slow-growing, radiation-resistant 

tumours, or tumours in close prox-

imity to radiation-sensitive organs, 

will particularly benefit from this 

procedure which is the ideal com-

plement to chemotherapy and sur-

gery in these cases.’ 

The ions have to be accelerated 

to up to 70% of the speed of light 

with the help of a particle accelera-

tor. 

Financed by the Republic of 

Austria, the state of Lower Austria 

and the City of Wiener Neustadt, 

the MedAustron Centre is banking 

on 50 years of experience gained 

by the European Organisation 

for Nuclear Research (CERN) in 

Geneva, Switzerland, the largest 

Institute for Particle Physics world-

wide, for the implementation of 

its own acceleration technology. 

‘The accelerator at MedAustron 

will basically work just like the 

world’s largest particle accelera-

tor, the LHC, used for the recent 

big bang experiment at CERN,’ 

explained Dr Bernd Mösslacher, 

Managing Director of MedAustron. 

‘The design which originated from 

the so-called Proton-Ion Medical 

Machine Study (PIMMS) is based 

on a synchrotron, a circular accel-

erator with a circumference of 

around 80m, which accelerates the 

particles to high speeds.’

40 MedAustron staff members 

spent several years working at 

CERN on the conception of the 

particle accelerator facility. With 

the product development complet-

ed, the building phase is in full 

swing. The new facility will consist 

of an accelerator area, treatment 

area which, next to three treatment 

rooms with two horizontal-l and 

one vertical fixed beam, will also 

have a treatment room with a pro-

ton gantry, i.e. a mobile radiation 

vidual accelerator components will 

commence. ‘We expect to be opera-

tional in 2013, with the first patients 

to be treated in 2015,’ Prof. Mayer 

hopes. ‘This will be an exciting 

moment as the complex interaction 

between the accelerator, medical 

technology and control software 

can only succeed if all components 

work together harmoniously. Any 

problems likely to occur will be in 

this area. This is the point where 

most other ion therapy centres 

The MedAustron 
construction site
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ready to treat cancer patients before 

us. We look at Pavia as a type of 

Proof-of-Concept of our own instal-

lation – if the clinical application 

succeeds there we are also likely 

to be successful.’ Further combined 

facilities for protons and carbon ions 

have been operational in Hyogo, 

Japan since 2005 and in Heidelberg, 

Germany since 2009 respectively.

Belgium’s IBA
Ever growing – as well as shrinking 
cancer therapy systems

unit, as well as its own 

research area where 

the knowledge of radia-

tion biology and medi-

cal radiation physics is 

to be broadened.

Once the building 

works have finished the 

installation of the indi-

have experienced delays.’

Dr Mösslacher: ‘We’ve definitely 

not experienced the technical prob-

lems that created so many difficul-

ties in those centres. In hindsight it 

was the right decision that we didn’t 

bank on cooperation with industry 

but with a scientific research cen-

tre like CERN. The economic pres-

sure associated with a purely com-

So far only 10% of patients who 

have undergone ion therapy have 

also received treatment with car-

bon ions. The procedure initially 

underwent a long study period in 

Japan, under strict monitoring of 

the dose escalation steps, before it 

was licensed. However, the local 

treatment results are tremendous, 

Prof. Mayer reports. ‘The proce-

dure is basically indicated for all 

oxygen poor tumours situated in 

the vicinity of high risk organs, 

such as liver, pancreas or prostate 

tumours. The radiation exposure in 

the healthy tissue surrounding the 

tumour drops rapidly and the tissue 

behind the tumour is almost com-

pletely spared.

‘Especially in the treatment of 

children and adolescents, for whom 

even a small dose can lead to long-

term consequences and side effects, 

proton therapy will certainly have a 

bright future. Moreover, there are 

already first concepts, such as at 

the Barnes-Jewish Hospital in St. 

Louis/Missouri, to scale down the 

particle accelerator to such a size 

that it will be possible to install it in 

a hospital. In this way, ion therapy 

could become much more widely 

established. We are therefore only 

at the beginning of what will be pos-

sible with this novel technology.’

Around half a dozen notable companies manufacture the 
gigantic cyclotrons and synchrotrons that power proton 
therapy, yet over 60% of all proton centres have installed IBA 
technology. The firm has, for example, equipped all but two 
of the working proton therapy sites in the USA. In Europe, IBA 
has also installed centres in Uppsala, Krakow, Essen, Dresden, 
Prague, Paris (Orsay) and Russia: DimitrovGrad and, in the Far 
East, three of its installations are at work – one in China, one 
Korea and one in Japan. 

In late November 2011, when the group reported revenues 
showing a significant growth of 25.9%, compared to the 
same period in 2010, this result was attributed to the good 
performance in its proton therapy sales. On top of three 
systems sold in the USA, Sweden and Germany, in the third 
financial quarter, IBA booked the first sale of its ProteusOne, 
an ultra-compact (one-room) proton therapy system, 

This first installation in the USA of this innovative compact 
solution will be at the Willis-Knighton cancer treatment centre 
in Shreveport. 

In January 2012, the world’s leading cancer 
diagnosis and therapy technologies firm Ion Beam 
Applications S.A. (IBA) in Belgium, announced that 
Olivier Legrain, its then Chief Strategic Officer, 
became Chief Operating Officer (CEO) pre-dating his 
succession to Chief Executive Officer when current 
CEO Pierre Mottet becomes Vice-chairman of the 
Board – prior to becoming its Chairman in 2013. 
Such neat planning and organisation appears to 
typify the international IBA group, which employs 
2,100 professionals and is a leader in cancer 
diagnostics and therapy. Innovation also keeps this 
specialist firm in the lead, Brenda Marsh reports

The proton therapy size reduction is expected to stimulate 
a rise in purchasing interest from local communities – not 
only because it has a short beam line and smaller gantry, 
making the accelerator about a third smaller than other 
systems, but also because the single treatment room is not 
so overwhelming for patients. Bill Hansen, IBA Director of 
Marketing, who believes ‘the future is going to be single 
room systems, though not necessarily in all cases’, said the 
‘ProteusOne certainly offers a great deal’.

Providing attractive colour tones, a fresh mural and 
ambient lighting, the room looks more inviting than most 
medical rooms. Technically it also packs advanced imaging 
that includes stereoscopic X-rays, 3-D positioning, integrated 
CT and much else. ‘It’s been designed from the ground up’ 
he said, with tangible pride. 

The ProteusOne’s other great significant factor is cost. 
When, in 2007, IBA released the single room system 

with the reduced accelerator, Yves Jongen, IBA’s founder, 
Managing Director and Chief Research Officer for particle 
therapy estimated the equipment would cost around €23 
or 24 million, including building costs. By contrast, a 
typical multi-room proton therapy system, with an average 
configuration, would cost well over €100 million. However, 
it could, he suggested, treat 2,000 patients, at around 
€20,000 each, thus generating good revenues for treatment 
centres. Although the one treatment room could treat only 
about 500 patients annually, he pointed out that it’s ‘still a 
very acceptable rate for a number of hospitals’.

As said, the smaller system should also attract community 
hospitals… patients are certainly asking for this. 
* Listed on the pan-European stock exchange Euronext since 1998, 

IBA sales exceed €380 million.
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On 29 July, Dr James Ritchie was 
attending the American Association 
of Clinical Chemistry’s annual 
conference in Chicago when he 
received the call that a physician 
and missionary worker, who had 
been in West Africa, were headed to 
Atlanta’s Emory University Hospital. 

Nearly four months later, Ritchie, 
an associate director of the core and 
toxicology laboratories at the hospi-
tal, shared some of the lessons he 
and his staff learned in eventually 
treating four ebola patients. During 
a webinar hosted in November by 
the American Association of Clinical 
Chemistry (AACC), he explained: 
‘Laboratory testing … was what 
really made the difference between 
the treatment they would received 
in the U.S. compared to the treat-
ment they would have received in 
West Africa, where they were sta-
tioned.’ 

Emory University certainly had 
a leg up in handling the virus. 
The facility’s Serious Communicable 
Disease unit was established in 2003, 
after the facility was approached by 
the U.S. Centers for Disease Control, 
also based in Atlanta, about provid-
ing a place where workers could 
come if they contracted a virus in 
the field, or had an accident at one 
of their laboratories. 

Lab staff was comprised of four 
different medical technologists, 
all point-of-care (POC) coordina-
tors who trained every six months. 
Ritchie said they used a completely 
isolated facility instead of the main 
lab for testing, out of an ‘abundance 
of caution’, and because it was 
available, though he notes that a 
dedicated lab is not required when 
working with ebola. 

Protective clothing and an 
observer’s surveillance
Of course, caution was also taken 
when interacting with the patients. 
Lab workers, as well as nurses and 
doctors, would first go into a clean 
anteroom, put on paper scrubs and 
plastic shoes in a locker room and 
then don protective gear before 
going into the patient’s room. There 
was always a safety person, who 
was nearly suited up, looking on 
in case there was an accident. After 
leaving, the visitor would remove 
their gloves, wash their hands and 
doff their PPE in a special ‘hot 
area,’ before going into the locker 
room to shower. Even with so much 
already in place, the facility needed 
to be flexible. In the lab, with 
doctors requesting more and more 
tests, they had to expand from 
one particular chemistry rotor to a 
whole family of chemistry rotors. 
Something Emory lab workers also 
found useful was a fully automat-
ed PCR instrument from BioFire 
Diagnostics, which was used a lot 
to monitor respiratory, GI and blood 
culture infections to rule out other 
diseases the patient may have had.

Communication was the key in 
coordinating testing, Ritchie said. At 
Emory, the lab technicians started 
out taking verbal orders from the 
physicians, but after a lot of mis-
communication, with things getting 
done that weren’t ordered and vice 
versa, they switched to a paper 
requisition that the nurse or doctor 
filled out. There was a team meeting 
every morning to review plans and 
protocol and there were many open 

forums and town hall meetings. 
‘It’s very important that every 

member of the team knows what’s 
expected of them and what’s 
going to be happening during the 
day,’ Ritchie pointed out. Staff in 
the area also had their tempera-
ture taken twice daily and had 
to answer questions about symp-
toms, which continued for 21 days 
after their last shift in the unit 
via the web. As the first commu-
nity hospital in the United States 
to admit an ebola patient, staff at 

Texas Health Presbyterian Hospital, 
Dallas, also found that communica-
tion was important in handling the 
virus. Beverly Dixon, medical direc-
tor in the hospital’s department of 
pathology and laboratory medicine, 
offered a list: ‘Communication to the 
nurses to control times of testing 
and draws and allowable testing; 
communication to the doctors who 
would like to order everything in 
the EMR lab catalogue, which can’t 
really be done and turns out it isn’t 
necessary anyway; communication 
to staff in a manner that allows you 
to post lab menus so that they could 
know exactly what can be done.’ 

When the patient first came to the 
hospital, she said, they didn’t know 
he had ebola and the facility han-
dled the specimens in the standard 
way, with ‘no negative outcomes.’

More stringent decontami-
nation of instruments
The second time, to rule out other 
illnesses, they ran the specimens 
using standard universal precau-
tions, but with more stringent 
decontamination of instruments. 
There were two workers furloughed 
for 21 days, who were found to 
not have used standard precautions 
properly. Ultimately, 38 people were 
monitored.

The facility did switch from 
standard universal precautions to 

using much more stringent PPE, 
which made staff feel much safer 
in handling the specimens, she 
said. Dixon advises labs to perform 
a risk assessment to figure out 
appropriate protocol and equip-
ment for that facility. She recom-
mends a template for public health 
risk assessment for the ebola virus 
that is available on the Association 
of Public Health Laboratories web-
site. 

Dixon also recommended tak-
ing a mock specimen and run-
ning through the handling process. 
‘During that observation, you’ll 
see things you would never have 
thought of while you were sit-
ting there at a desk versus walk-
ing through the actual procedure 
on an instrument with a mock  
specimen.’ 

Handling waste and 
shipping specimens
Something Emory wasn’t prepared 
for was the amount of medical waste 
the patients generated. Ritchie said 
two patients generated a total of 
350 bags, or about 3,000 pounds, of 
medical waste.

Shipping specimens is also a 
big issue. While Emory University 
Hospital was lucky enough to have 
the CDC down the street, laborato-
ries do need to plan a shipping strat-
egy. Peter Iwen of the University of 
Nebraska Medical Center, noted that 
the facility found it challenging to 
arrange shipment of ebola sam-
ples with a courier, and ultimately 
ended up spending $1,900 per sam-
ple.  ‘This was not an easy thing to 
do,’ he explained. 

Samples are required to be 
shipped as Category A infectious 
substances, which meant the per-
son packaging the sample and the 
courier had to be certified. Once 
you have an ebola positive patient, 
the CDC will provide guidance, but 
the shipping issue will likely be a 
challenge. ‘You need to have this 
relationship with your public health 
laboratory,’ Iwen said. ‘You need 
to work out details of how you’re 
going to get samples from a patient 
that might be in your emergency 
department, who you are trying to 
screen or rule out ebola virus infec-
tion.’

Seeking best practice EU: More equality in healthcare
Lisa Chamoff reports on a US lab that rapidly formed anti-ebola skills

Dr James Ritchie, associate director of 
the core and toxicology laboratories  at 
Atlanta’s Emory University Hospital

Jane McDougall reports on pre-
liminary findings from the EU 
funded initiative striving for 
greater equality in healthcare sys-
tems across Europe.

The European Commission has an 
ambition to create more equitable, 
cost-effective and available health-
care throughout its member states. 
Dr François Meyer, International 
Advisor to the French Haut Autorité 
de Santé (HAS) presented results 
from one EU initiative, collaboration 
between HTA agencies (EUnetHTA), 
set up to help achieve these aims at 
a recent meeting organised by MAPI, 
a service provider to the global 
healthcare industry. 

Health technology assessment is 
a multi-disciplinary field of policy 
analysis that studies the medical, 
social, ethical and economic impli-
cations of development, diffusion 
and use of health technology. It 
bridges the gap between the world 
of research and the world of deci-
sion-making.

In terms of Europe today, health-
care systems are financed and organ-
ised at the national level with inter-
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EU: More equality in healthcare

Dr François Meyer, International Adviser 
to the French Haut Autorité de Santé 
(HAS)

ventions evaluated by national HTA 
bodies using criteria, procedures and 
rules that are defined at that national 
level. This means that across mem-
ber states there are differences in 
HTAs’ processes; the only common 
obligations being to take decisions 
based on objective and verifiable cri-
teria and the respect of timeframes 
e.g. 90 or 180 days for a new drug. 
This means that, in Europe, there are 
country specific differences in access 
to health technologies complicating 
cross-border healthcare. 

In fact, two major models are used 
in Europe. One, used in countries 
such as France, is based on deter-
mination of added clinical benefit, 
which then leads to price nego-
tiation and a final decision. In other 
countries, such as the UK, a health 
economics analysis using the price 
proposed by a company is instigated 
and then the decision is based on 
the calculation of the estimated cost/
QALY and this is then compared 
to the threshold acceptable for the 
country’s policy makers. 

The licensing of drugs is already 
carried out at a pan-European level 
by the EMA, so why not go further 
and have a centralised approach to 
HTA? The EUnetHTA Joint Action 2 
Grant Agreement has been in place 
since 1 October 2012 and is sched-
uled to run for three years.  

Thirty-seven partners in 26 EU 
Member States are involved in the 
project, which focuses on strength-
ening the practical application of 
tools and approaches to cross-bor-
der HTA collaboration to establish a 
sustainable structure for HTA work 
in the EU. 

To convert this into reality and 
ensure that all European citizens 
have best possible healthcare now 
and in the future, with resources 
allocated according to need rather 
than economic climate, two types 
of collaborative action have been 
attempted. As Dr Meyer explained 
during his presentation, the first is 
to cooperate on HTA production. 
Its aims are to avoid duplication of 
work (e.g. between 2005 and 2008, 
seven HTA reports on drug eluting 
stents were produced) and increase 
consistency and transparency.  

To achieve these, joint assessment 
reports of core HTA information 
have been created, as have tem-
plates for companies to submit data 
and methodological guidelines for 
HTA bodies to follow. A concrete 
example of this collaboration is the 
methodological guidelines put in 
place for the assessment of the rela-
tive effectiveness of a new drug. In 
this case nine guidelines have been 
put in place to be followed by HTA 
bodies when assessing a drug. They 
cover the choice of end points, com-
parators and comparisons and levels 
of evidence. 

The second type of collaboration 

is a project to improve the quality of 
data produced in primary research. 
The objectives of this initiative are 
to improve the development plans 
of new technologies and the addi-
tional data collection (to reduce 
uncertainty after initial assessment). 
The tools put in place to help obtain 
these are ‘early dialogues’, disease 
specific guidelines and a definition 
of common core protocols for the 
collection of additional data. 

An on-going example is the devel-
opment of disease specific guide-

lines for osteoarthritis; the draft 
document will be available for pub-
lic consultation later this year (Q4).

Early dialogues are an initiative 
whereby the company presents its 
development plan and ask questions 
to HTA bodies to check whether the 
choices made are appropriate (e.g. 
the choice of comparator, endpoint, 
population and so forth). 

The completely confidential meet-
ings are funded under the umbrella 
of EUnetHTA and another European 
initiative, SEED (Shaping European 

Early Dialogues) which is coordinat-
ed by the HAS, France. These meet-
ings are attended by between to five 
to 12 different HTA agencies with 
the EMA invited as observer. To date, 
14 different projects for new drugs 
have undergone early dialogue with 
great success in improved efficiency 
and six more projects are about to 
enter the process.

Despite the apparent advances 
from this EU sponsored model many 
questions remain unanswered. How 
will the European cooperation on 

HTA be financed in the long term? 
Will there be a fee for service for 
some activities? How will HTA bod-
ies work together in the future? 
Which HTA bodies will participate? 
What will be the priorities of the 
permanent HTA network? How will 
national HTA bodies used the joint 
work for the production of their 
national HTA reports?This October, 
these vital questions were addressed 
and debated at the HTA 2.0 Europe 
conference in Rome. 

Details: www.mapigroup.com/
www.eunethta.eu/
http://ec.europa.eu/health/technology_
assessment/policy/network/index_en.htm
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The combination of molecular profil-
ing and proteomics to create indi-
vidualised breast cancer treatment is 
continuing to show promise, with the 
results of the second Side Out clinical 
trial published online 11 September 
2014 in Breast Cancer Research and 
Treatment.

Proteomics is the use of molecular 
biology, biochemistry, and genetics to 
analyse the structure, functions and 
interactions of proteins produced by 
the genes of a particular cell or tissue. 
Proteomic tests provide information 
that genetic analysis cannot. Genetic 
analysis can identify all the proteins 
that a tumour is capable of making. 
Proteomics measure the activity levels 
within the signalling pathways of indi-
vidual tumours – pathways that drive 
the growth, activity and reproduc-
tion of cancer cells, and thus identify 
the proteins that are responsible for 
tumour growth.

The two pioneering Side-Out clini-
cal trials conducted between 2010 and 
2012 created individual therapies for 
women with advanced breast cancer 
metastases who had already received 
multiple treatments. Their objective 
was to determine if individualised 
treatment could produce better out-
comes than their most recent treat-
ment – and they did. 

‘Genomic sequencing and proteom-
ic pathway mapping of metastatic 
lesions have recently shown that the 
molecular factors driving the growth 
or drug resistance of metastatic colo-
nies may be quite different from the 
primary tumour from which they 
are derived. What this has meant is 
that conventional treatments may not 
be very effective, as evidenced by 
the fact that metastatic breast cancer 
patients tend to undergo a series of 
different consecutive treatments, each 
with diminishing effectiveness,’ said 
Professor Lance A Liotta MD PhD, 
co-director of the Centre for Applied 
Proteomics and Molecular Medicine 
at George Mason University in Fairfax, 
Virginia, USA.

Dr Liotta discussed the Side Out 
trials, of which he is a co-investiga-
tor, with European Hospital. These 
were sponsored by the Side-Out 
Foundation, a U.S. organisation of vol-
leyball players and coaches dedicated 
to making significant and identifiable 
differences in the lives of breast can-
cer patients. He has spent much of 
his career investigating the process of 
tumour invasion and metastasis at the 
molecular level. 

‘These trials are exciting because 
this is the first time that treatment 
for metastatic breast cancer has been 

individualised. Participants’ metastatic 
lesions were biopsied and profiled. A 
multidisciplinary treatment selection 
committee then reviewed the patient’s 
data, and recommended therapeutic 
options based on the molecular find-
ings. The most effective drug or drugs 

identified were either donated by 
pharmaceutical companies or paid for 
by the foundation,’ he said. 

‘Our primary objective was to 
determine if the individualised ther-
apy would produce 30% longer time 
to progression as compared to the 
patient’s most recent prior treatment. 
A secondary objective was to deter-
mine the percentage of time that 
the patient’s oncologist would have 
selected a different treatment than 
that selected by the investigators.’

21 patients participated in Side-Out 
I, six of whom had partial responses 
and 12 had stable disease. The disease 
control rate was 72%.  Forty percent 
experienced 30% or longer time with 
a progression-free response. Side-Out 
II treated 25 patients, who had had 
undergone anywhere from three to 
12 prior treatments. Five had partial 

response and eight had stable dis-
ease. An addition 4% – or 44% of the 
total experienced 30% or longer time 
with a progression free response. 
Significantly, none of the physicians 
of any of the patients had selected the 
treatment that was actually adminis-
tered. 

‘This type of individualised thera-
py shows huge promise,’ Liotta con-
firmed. The Side Out Trials target 
Future research that stems from the 
Side Out Trials may greatly benefit 
metastatic breast cancer patients by 
identifying and delivering the most 
likely effective treatment as soon as 
metastasis is identified. At a mini-
mum, this could eliminate treatments 
that won’t be effective because of the 
molecular differences of the metastatic 
lesion compared to the primary one.

On the other end of the time course 
of cancer, Dr Liotta and his colleagues 
are currently conducting a breast can-

cer trial aimed at stopping breast 
cancer before it starts. The PINC 
trial (Preventing Invasive Carcinoma 
with Chloroquine) is a neo-adjuvant 
trial accepting all patients diagnosed 
with ductal carcinoma in situ (DCIS). 
Women with a biopsy diagnosis of 
DCIS receive a one-month oral dose 
of an anti-autophagy inhibitor before 
surgical therapy of their DCIS lesion. 

The advantage of the DCIS trial 
design is that the DCIS lesion size and 
proliferation index can be compared 
before and after therapy in the same 
patient, so the therapeutic outcome is 
known immediately. 

The team hopes that cancer treat-
ment centres in Europe will con-
sider enrolling. The future goal is to 
develop a short-term oral therapy that 
kills breast cancer precursor lesions to 
prevent breast cancer.

Molecular genetics 
and proteomics

Outwitting 
cancermechanisms

Women with metastatic breast cancer know they have a slim chance of long-term survival. The question is 
whether personalised therapy could extend their lives, asks Cynthia E Keen

Immunotherapy using synthetic long peptides, Ludger Weß reports

Lance Liotta co-directs the Centre for 
Applied Proteomics and Molecular Medicine 
at George Mason University, VA.Fairfax, VA

The human immune system is usu-
ally very efficient in protecting the 
body against diseases by eliminating 
pathogens as well as infected, dam-
aged or otherwise suspicious cells. 
However, it often fails because 
tumours have developed efficient 
strategies that hamper the system’s 
ability to detect and destroy the 
cancer cells.

For example, certain structures on 
the surface of immune cells, such 
as T cells, act as regulators of the 
immune system, so that T cells can 
be prevented from attacking healthy 
tissue. Cancer cells often produce 
enzymes and ligands able to manip-
ulate these regulators. In this way 
they can de-activate T cells that 
are directed against characteristic 
structures on the surface of cancer 
cells. The T cells lose their ability 
to bind to the tumours cells, and 
thus no action against the tumour 
is initiated.

Most recently, new drugs have 
been approved that can remove the 
brakes that tumours apply to the 
immune system. Antibodies block-
ing the negative regulators of the 
immune system, the so-called ‘check-
point inhibitors’, are tremendously 
successful because they restore the 
body’s spontaneous anti-tumour 
immune response. One example is 
Yervoy ipilimumab, a monoclonal 
antibody targeting CTLA-4, a protein 
receptor that down-regulates the 
immune system. These drugs lead to 
response rates of up to nearly 50% 
in various cancers.

Even though these figures are 
impressive, not all treated patients 
have their spontaneous anti-tumour 
immunity restored. Additionally, 
because the drug leads to a general 
activation of the immune system, 
some patients experience autoim-
mune side effects.

Fortunately, however, new strate-
gies to overcome those limitations 
are in development. One approach 
aims to address and change the 
tumour’s immune environment. ‘We 
are delivering modulating signal-

ling molecules to the micro-envi-
ronment of tumours and infected 
cells,’ explains Dr Frank Schnieders, 
CEO of Provecs Medical GmbH in 
Germany. ‘Once present in sufficient 
concentration, they restore the vul-
nerability of diseased cells and acti-
vate the body’s own defence mecha-
nisms locally and systemically.’ 

A local, transient expression of 
these factors for a few days, is suf-
ficient to mount a lasting, systemic 
immune response against the dis-
eased cells, resulting in the elimina-
tion of tumour cells, or of cells har-
bouring the pathogens, Schnieders 
adds. A first product, IM01, is in 
late preclinical development to treat 
bladder cancer and already licensed 
to an undisclosed pharmaceuticals 
partner.

At the end of November, 
researchers from Dutch firm ISA 
Pharmaceuticals introduced a differ-
ent approach in Nature: With a team 
from the Washington University St. 
Louis they analysed the T cells 
unblocked by the checkpoint inhibi-
tor drugs and the structures the 
T cells were directed against. This 
led to the discovery of two interest-
ing new antigens on the surface of 
tumour cells. 

Tissue section of a human bladder tumour. 
Islands of dividing tumour cell (stained red) 
surrounded by normal bladder wall cells 
indicate a severe cancer stage
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Outwitting 
cancermechanisms

Deepening knowledge of 
the cancer genome

Immunotherapy using synthetic long peptides, Ludger Weß reports

The German Cancer Research Centre DKFZ in Heidelberg

The term ‘cancer’ describes more than 200 different diseases and 
every single one needs to be clearly understood and requires, 
ideally, individual treatment. To do this we need to deepen our 
understanding the cancer genome. ‘In the ageing population the 
‘cancer’ diagnosis increases but, thanks to modern medicine, mor-
tality decreases,’ declared Professor Christof von Kalle, Speaker of 
the Board of the National Centre for Tumour Diseases (NCT) at the 
German Cancer Research Centre (DKFZ) in the Helmholtz Society 
during the European Cancer Research Congress in Munich.  
Anja Behringer reports.

Dr von Kalle, who heads the NCT 
Translational Oncology Department, 
is particularly pleased with the 
excellent technological facilities that 
will advance interdisciplinary per-
sonalised cancer medicine above all 
in genomics, proteomics, imaging, 
radiotherapy, immunology and pre-
vention. Today patients’ tumour cell 
genes can be analysed to design a 
custom-made therapy. 

Beyond primary tumour cells, 
metastases have become a major 
object of interest in cancer research. 
For decades scientists have assumed 
that the protein coding is the most 
important – if not the only – func-

Report: Chrissanthi Nikolakudi

Radiotherapy always encounters 
particular challenges when a 
tumour is ‘mobile’. This is when 
radiotherapy must be carried 
out over several weeks. Within 
that period the tumour position, 
shape and expansion typically 
will keep changing. Thus radio-
therapy needs continuous adap-
tation to maintain continuously 
precise radiation. 

The treatment of lung cancer and of 
tumours located in the upper abdo-
men is at particular risk of missing 
the tumour and therefore endanger-
ing treatment success, because these 
tumours change position by sev-
eral centimetres due to a patient’s 
natural breathing. Up to the 1990s 
there was no method to account for 
this movement in radiation calcula-
tions, so the patient had to be given 
expanded radiation. 

Classic radiation therapy based 
on 3-D spatial resolution only cap-
tures the tumour’s position, shape 
and expansion and then targets 
it. Speaking at the 20th Annual 
Congress of the German Society 
for Radiation Oncology (DEGRO), 
Professor Matthias Guckenberger, 
specialist for Precision Radiotherapy 
and Director of the Clinic for 
Radiation Oncology at the University 
Hospital Zurich, explained: ‘If the 
4th dimension, i.e. time, comes into 
play because of tumour movement 
then conventional treatment is no 
longer sufficient and we need 4-D 
radiotherapy.’ 

4-D radiotherapy is also known as 
Stereotactic Body Radiotherapy or 
Stereotactic Ablative Therapy. This 

non-invasive procedure depends on 
imaging procedures such as CT, MRI 
and PET/CT to locate the tumour 
precisely. 4-D CT then facilitates 
individual and precise measure-
ments of the tumour movement for 
each patient. 

Based on the extent of the move-
ment of tumours in the upper abdo-
men, for instance, a strategy to 
compensate for the movement is 
then selected. ‘If the tumour moves 
by more than 5-10mm, 4-D radio-
therapy is needed,’ Guckenberger 
said. The physician then has a num-
ber of procedures and technologies 
available to target the highly mobile 
tumours precisely. ‘One of these,’ 
he explained, ‘is to use gating, that 
is, to stop radiation whenever the 
tumour moves from its focal point. 
Once it moves back into its original 
position radiation is then resumed. 

‘In the case of tracking, the radia-
tion moves dynamically and in syn-

chronisation with the tumour, i.e. it 
always pursues it,’ he added. ‘There 
are different procedures that are 
all equally as good. The important 
thing is to decide on one procedure 
and then to implement it consist-
ently, with experience and quality 
assurance.’ 

In practice, the treatment team, 
of doctors, physicists and radiog-
raphers, carries out this treatment 
in three steps. First, the extent of 
tumour movement is calculated dur-
ing the radiotherapy-planning meet-
ing. Next, the radiation is adapted 
to this movement. Finally, radio-
therapy, adapted to the patient’s 
breathing, commences.

4-D radiotherapy fights tumours 
affected by respiration movement 
with high doses. ‘This is a big 
advantage of the procedure: the 
treatment is intensive, but short, 
Guckenberger pointed out. ‘The 
procedure has a lower risk of side 
effects and can be carried out on an 
out-patient basis.’

Results from stereotactic body 
radiotherapy performed at 13 
German and Austrian treatment cen-
tres are also consistently excellent. 
Small lung cancers can be treated 
so effectively with the aid of 4-D 
radiotherapy that the clinical results 
are comparable with those achieved 
through surgery. 

This also enables successful treat-
ment of patients who cannot under-
go surgery due to concomitant dis-
eases. 

Stereotactic body radiotherapy is 
now increasingly also used to treat 
liver and kidney cancers as well as 
spinal metastases – with very prom-
ising results.

tion of the genome, with the genes 
providing the necessary ‘coding 
plan’. Surprisingly, however, only 
about two percent of the genome 
is indeed protein-coding sequences 
while 98% do not carry any cod-
ing information at all. Nevertheless, 
70-90% of the genome is translated 
into the language of the messen-
ger: ribonucleic acid (RNA). These 
non-coding RNA molecules, cop-
ies of the genome without protein 
codes, are important products of 
the genome.

Members of the Helmholtz junior 
researcher group ‘Molecular RNA 
Biology & Cancer’ at Heidelberg 

University Hospital focus on this 
‘young’ class of molecules. The sci-
entists assume that they play an 
important role in cancer develop-
ment and therefore might be impor-
tant biomarkers or target structures 
for therapies.

Dr Sven Diederichs, Head of the 
junior researchers group, reports 

that they could link one of these 
non-coding RNA molecules to lung 
cancer progression. The RNA is 
associated with the development of 
metastases – the cause of death in 
the majority of patients who suffer 
lung cancer, responsible for more 
deaths worldwide than any other 
type of cancer. 

In a second step, the scientists 
demonstrated that a mixture of two 
synthetic long peptides (SLPs), each 
incorporating one of the mutant 
amino acid sequence and an adju-
vant, were able to eradicate the 
tumour as effectively as checkpoint 
immunotherapy.

‘These findings offer important 
mechanistic insights into the mode 
of action of checkpoint immune reg-
ulators, and point the way towards 
personalised approaches based on 
the SLP immunotherapy concept,’ 
said Professor Cornelis Melief, Chief 
Scientific Officer of ISA and a co-
author of the paper. ‘Checkpoint 
blocking is capable of activating 
existing inert T cells against mutant 
antigens. Now we know that an 
adjuvanted SLP-based immunother-
apy, with similar anti-tumour effects 
to checkpoint immunotherapy, can 
be created.’

The preliminary successes of can-
cer immunotherapy clearly demon-
strate the potential of this approach. 
Most likely, a combination of vari-
ous strategies will in the future lead 
to even higher response rates and 
less side effects in treating cancer.

Tackling mobile tumours

Precision radiotherapy 
with 4-D imaging

Matthias Guckenberger MD, is director 
of the Clinic for Radiation Oncology at the 
University Hospital Zurich, Switzerland. 
Following his habilitation on ‘Image 
Guided Precision Radiotherapy’, in 
2012 he gained the professorship for 
Radiotherapy at the Medical Faculty of 
the Julian Maximilian University of 
Würzburg, Germany. 
The professor also manages the Working 
Group for Stereotactic Body Radiotherapy 
for the German Society for Radiation 
Oncology (DEGRO).

Tissue section of a 
human bladder tumour 
after immunotherapy 
simulation in a tissue 
culture system. 
The activated immune 
microenvironment 
contains groups of 
immune cells spread 
over the entire 
tissue section

Treatment plan for a 4-D radiation therapy
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‘Customers tell us vendor neutral 
archiving is a great way to store their 
images, but they ask what good it is 
unless they can then access those 
images where and when they want 
for planning clinical pathways, or 
in consultancy,’ explained Christine 
Kao, Marketing Manager for Global 
Healthcare IT at Carestream. 

During RSNA 2014, Carestream 
showed it could push vendor neutral 
archiving (VNA) beyond data ware-
housing by launching its Clinical 
Collaboration Platform, reported to 
be better at gathering, managing 
and sharing clinical data. ‘It starts 
by giving a broader capability to 
embrace data that is often scattered 
across a healthcare enterprise, some 
of it perhaps sitting in a cloud, 
sometimes just sitting in a camera 
in a clinic. There are videos from 
surgery, slides from pathology, dig-
itised ECGs and photos taken by a 
dermatologist. All of this needs to be 
captured,’ Kao explained.

The Clinical Collaboration 
Platform employs Carestream’s intel-
ligent Vue Archive to archive and 
exchange clinical content in DICOM, 
but also goes beyond the traditional 
capabilities offered by a VNA in 
accepting non-DICOM formats. Files 
are managed in their native format 
without conversion. ‘We don’t care 
where a file came from, and the 
platform can accept any file,’ said 
Kao. ‘Once it is captured and tagged 

Report: John Brosky

Agfa HealthCare is accelerating the 
shift to digital X-ray by enabling any 
radiology clinic to convert at its own 
speed and within its own budget 
with innovative and market-leading 
solutions.

‘There is no hurdle anymore for 
any customer to move from ana-
logue X-ray to digital radiography,’ 

with meta-data, it can then be share 
with multiple collaborators through 
a web-based tool that can be loaded 
onto any web-enabled device.’

After capturing and archiv-
ing patient data, the Clinical 
Collaboration Platform offers two 
further modules for enterprises to 
manage and distribute the data.

said Jan Leeuws the Business Unit 
Manager for Digital Radiography 
(DR) at Agfa HealthCare. Under an 
umbrella programme called ‘Fast 
Forward’, Agfa HealthCare is bun-
dling a portfolio of products to 
be presented at RSNA 2014 that 
enables radiology departments to 
affordably advance on a customised 
path that leads to the overwhelming 
benefits of DR for higher quality 

Again without reinventing an 
organisation’s practices, Carestream 
can embed the zero-footprint 
Carestream’s Vue Motion media 
viewer into an existing electronic 
medical record (EMR) to maximise 
the ability for physicians to col-
laborate.

The Clinical Collaboration 

images at a significantly lower dose.
‘The move to DR brings as many 

benefits to the healthcare provider 
as it does to patients by eliminat-
ing the dark room with all its 
chemistry and improving workflow,’ 
said Leeuws. ‘There is still a lot of 
ground to cover,’ he said, adding 
that, despite the now clear advan-
tages of DR, there remain a sub-
stantial number of X-ray exposures 
being made with direct analogue or 
hybrid digitised computed radiogra-
phy (CR) technologies. As a result, 
the achievements in reducing dose 
in radiography are still at a very 
early stage.

With a worldwide installed base 
of close to 50,000 digital radiog-
raphy systems, Agfa HealthCare is 
removing the last barriers against 
conversion to DR through the Fast 
Forward programme so that all 
healthcare facilities, regardless of 
size or budget, can flexibly and 
cost-effectively upgrade film and 
CR operations. ‘It’s a combination of 
highly sensitive detector panels with 
industry-leading processing power 
that allows us to reduce dose up to 
60 percent over conventional plates,’ 
Leeuws explained.

The standout in the portfolio is 
the newest introduction from Agfa 
HealthCare, the DX-D 40 auto-trig-
ger detector that was introduced 
at RSNA. ‘We call it instant DR,’ 
said Leeuws, ‘because installation is 
quick, easy and non-invasive.’

‘It took us less than a half hour 
to set up demonstrations at differ-
ent customer sites in Italy, France, 
Spain, the United Kingdom or the 
United States and, when we we’re 
set to leave, invariably the radi-
ologists would ask us to stay. They 

Platform is also workflow neutral, 
Kao said. ‘A doctor continues to see 
patients as always; he takes photos 
as he always has and with the same 
equipment. What Carestream brings 
is a way to help manage that data 
while seamlessly integrating with 
an existing IT ecosystem and clinical 
workflow.’

didn’t want us taking away the dem-
onstration panel,’ he said.

The demonstration also quickly 
convinced users of the many advan-
tages of the digital format. Beyond 
improved image quality and lower 
dose, these include reduced exami-
nation time, immediate verification 
of patient positioning, or improved 
accuracy of patient identification.

The DX-D 40 allows a radiology 
group to continue using their exist-
ing equipment. An automatic expo-
sure detection (AED) sensor on the 
patient table activates the detector 
within a fraction of a millisecond 
for a true digital image acquisition.

Requiring no cable connections, 
installation of the DX-D 40 means 
the detector integrates seamlessly 
with virtually any X-ray system. The 
detector sends the acquired image 
either to a dedicated laptop com-
puter or a MUSICA image acquisi-
tion workstation.

Connecting to Agfa HealthCare’s 
next generation Multi-Scale Image 
Contrast Amplification (MUSICA) 
image processing, allows radiol-
ogy centres to instantly reap the 
benefits of the digital format. The 
MUSICA combination with the DX-D 
40 provides ‘no-excuses’ image qual-
ity with greatly increased detail, pro-
viding more diagnostic information 
from low dose images with a bal-
anced presentation for visualisation 
of subtle features.

The next generation MUSICA, 
presented by Agfa HealthCare at 
RSNA 2013, is exam- and body part-
independent, thereby providing a 
consistently very high diagnostic 
quality image. ‘Installing improved 
technological capabilities is just one 
element of progress for a radiol-

Cooperative collecting of patient 
data helps break down walls 
between ancillary departments, sites 
and networks to provide physicians 
with a single view of critical patient 
records. 

Embedding Carestream’s Vue 
Motion zero-footprint viewer into 
an organisation’s EMR can maximise 
the ability for physicians to collabo-
rate. Physicians can conveniently 
access 3-D/MPR images, interactive 
reports and video streaming from 
their mobile devices or worksta-
tions.

In terms of healthcare depart-
ments maintaining their autonomy 
while sharing a common work-
flow, Carestream demonstrated its 
‘data ingestion workflow’ via mobile 
devices as part of a work-in-pro-
gress linked to this platform. The 
company also demonstrated added 
native reporting capabilities to cap-
ture clinical notes as a part of this 
approach.  

‘Equipping clinicians and patients 
with a new generation of clinical 
content capture and review work-
flow tools delivers a more holis-
tic view of the patient’s condition 
and can lead to better treatment 
decisions,’ Ludovic d’Aprea, General 
Manager for Global Healthcare 
Information Solutions at Carestream, 
pointed out

ogy group,’ said Leeuws. ‘It’s not 
realistic to simply present staff 
with dose-lowering capabilities and 
expect them to immediately adopt a 
lower-dose approach. A core part of 
achieving dose reduction lies in the 
education and re-training of staff.’

‘With DR the staff sees that every 
image they take is perfect, certainly 
better than ever before, but there is 
a risk of patient dose creeping up,’ 
he said. ‘Here, education is needed 
to show that, with these DR panels, 
they have such a wide dynamic 
range that actually allows them to 
further lower dose from previous 
exposure levels. Then to show them 
that, on top of this, they can apply 
Agfa HealthCare’s image processing 
to bring out more detail from the 
image so that the dose can be low-
ered further.

‘What is driving Agfa HealthCare 
is achieving the optimum balance 
between the lowest possible dose 
delivered to patients while achiev-
ing the highest level of diagnostic 
information required clinically to 
treat that patient,’ he said.

The Clinical Collaboration Platform

Fast Forward to digital radiography

Opening archives for wider access during planning or consultancy

Breaking down the last barriers against conversion from analogue or hybrid digitised CR to DR
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Agfas’s DX-D 40 digital detector with Automatic Exposure Detection (AED) offers a fast 
and easy way for radiography facilities to benefit from high-quality digital imaging 
using any X-ray equipment

Jan Leews, Business Unit Manager 
for Digital Radiography (DR) at Agfa 
HealthCare
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OASIS 1.2T 
Open high-field efficiency with 
patient-centric architecture

You make use of advanced high-field imaging capabilities
to drive your workflow efficiency.
Your patients experience a truly spacious and reassuring
examination environment, securing fast diagnosis.

www.hitachi-medical-systems.com
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RZ Ad_OASIS_210x297+3mm_EU Hospital_e_15-12-14_RZ Ad_OASIS_210x297+3mm_EU Hospital_e_15-12-14  15.12.14  15:44  Seite 1

www.european-hospital.com

7RADIOLOGY

Improved MRI access for cardioverter defibrillator implant patients

MorphMatch technology 
allows 3T scanning
Cardiovascular technology specialist 
Biotronik has launched a new series 
of single and dual chamber implant-
able cardioverter defibrillators 
(ICDs) and cardiac resynchronisa-
tion therapy defibrillators (CRT-Ds). 
‘The Iperia/Itrevia/Inventra series 
gained CE approval in July 2014 and 
marked its first implantations world-
wide in mid-July,’ the multinational 
biomedical technology firm reports. 
‘With its ProMRI technology, 
Biotronik is the first and only com-
pany to offer heart failure patients 
CRT-Ds and leads that can undergo 
MRI scans. Patients with single-
chamber ICDs can take advantage of 
3Tesla MRI scans with an exclusion 
zone. Both single and dual chamber 
ICD patients are eligible for 1.5T 
full-body scans.’

To track the MR state of implant-
able devices, the firm also recently 
launched ProMRI SystemCheck.

Dr Klaus-Jürgen Gutleben, inter-
nal medicine and cardiology phy-
sician at the Heart and Diabetes 
Centre in North Rhine-Westphalia, 
where 200-300 patients receive CRT 
implants annually, intends to pro-
vide patients with CRT solutions 
approved for MRIs. ‘MRI diagnostics 
are very important for my younger 
patients, who are better off avoid-
ing radiation from X-rays or CT 
scans and patients with comorbidi-
ties like brain tumours, which are 
best diagnosed with high-resolution 
images,’ he explained. ‘For such 
patients I’d recommend an implant 
that can undergo MRI scans, such 
as the Iperia CRT-D and the Sentus 
QP lead.’ 

The Sentus QP lead eases the 
implantation process by giving phy-
sicians better access to challenging 
vessels. Sentus QP represents the 
industry’s first quadripolar left-ven-
tricular lead to be approved for MRI 
use, the company reports. ‘It offers 
stable lead positioning in the coro-
nary sinus and various electronic 
repositioning options to select the 
optimal stimulation site.’ 

Dr Gutleben: ‘When deciding on 
the right device for my heart fail-
ure patients, I want to ensure they 
will benefit as much as possible 
from cardiac resynchronisation ther-
ap. Clinical evidence demonstrates 
that patients have reduced mortal-
ity when they receive fewer inap-
propriate shocks. We also know it 
can greatly improve their mental 
well being and satisfaction with 
the therapy. Detection criteria and 
morphology analysis help to ensure 
my patients only receive the therapy 
they need.’

‘The new ICDs reduce inappropri-
ate shocks with MorphMatch mor-
phology detection criteria and opti-

mised anti-tachycardia pacing (ATP), 
making it easier to give a patient 
exactly the level of pacing therapy 
he or she might need,’ Biotronik 
explains. ‘While delivering shocks 
at the right time can save patients’ 
lives, minimising shocks improves 
patients’ quality of life.’ 

Wolf Ruhnke, Vice President 
at Biotronik, also added that the 
IN-TIME study demonstrated that 
Biotronik Home Monitoring reduced 
heart failure patients’ mortality by 
over 50 percent.
Patients with ProMRI defibrillators can 
undergo MRI scans Im

ag
es

: B
io

tr
on

ik



 

Where cardiology comes together

5  150 CV Topics 
 30 000 healthcare professionals from 140 countries 

10 000 abstracts submitted  500 expert sessions 
180 exhibiting companies & all year long on ESC Congress 365

Mid Dec - 14 Feb
 

Abstract submission
Mid Jan - 1 March

 
Clinical case submission

Mid March - 1 May
 

Hot Lines submission
31 May Early Registration deadline
31 July Late Registration deadline

IMPORTANT DATES

Spotlight: 
Environment 
& the Heart

#esccongress escardiodotorgEuropean Society 
of Cardiology

www.escardio.org/ESC2015

29 August – 2 September

d7289 - ESC2015 Pub Key Date Update 103x297.indd   1 30/10/2014   10:23

EUROPEAN HOSPITAL  Vol 23 Issue 6/14

8 RADIOLOGY

Hitachi has double-downed its bet on 
the advantages of open-platform 
MRI by introducing a new genera-
tion of the Oasis 1.2T scanner this 
year at the RSNA. The jump to 
new processing power and the new 
Origin 4.0 MR Operating Software 
effectively enhances capabilities 
with a range of new applications 
for neuro, orthopaedic and vascular 

imaging, as well as enhancing rou-
tine exams for women’s health and 
oncology, John Brosky reports. 

Meanwhile, Hitachi has ramped 
up production facilities to meet a 
growing demand for the unique 
open-platform configuration that 
helps radiology groups meet the 
challenges posed in imaging chil-
dren, the disabled, overweight 

patients or simply anxious patients 
uncomfortable with claustropho-
bic conventional scanners. Hitachi 
expects to increase the availability 
of the Oasis platform, specifically 
with a focus on European hospitals 
and imaging centers.

The first thing you notice about 
the Oasis 1.2T is the wide, open 
patient platform, a welcome change 
from the sliding tables of traditional 
MRI designs where the patient is 
pushed into a confining bore. For 
radiologists, putting at ease these 
difficult patients means reducing the 
risk of repeat scans, decreased scan 
time and a higher quality diagnostic 
image. ‘Open Architecture is a truly 
valued and complementary tool for 
healthcare providers that have an 
array of scanners but see this flex-
ibility as an essential requirement 
for their service offering to patients,’ 
said Shawn Warthman, Director for 
MR Marketing with Hitachi America.

In America today, he said, rough-
ly one in 10 patients arriving for 
a diagnostic exam are obese and 
often too difficult to be effectively 
scanned in closed bore systems. The 
open gantry and wide table of Oasis 
that can accommodate all patients 
independent of their body size and 
weight appeals to what Warthman 
called, ‘a rather large group of cus-
tomers performing routine exams 
from large regional medical cent-
ers to smaller community hospi-
tals.’ According to Keiichi Yusa, Vice 
President and Director of the MR/
CT Division for Hitachi Europe, 
‘These patients may be challenging, 
but they are still patients with medi-
cal conditions that require an MRI 
examination. Oasis allows imaging 
centers to perform these exams 
more comfortably and effectively.’

During RSNA 2014, Hitachi pre-
sented the expanded applications 
available for Oasis 1.2T with the 
combination of the new Vertex II 
computer and the Origin 4.0 MR 
Operating Software. Enhanced com-
puting and processing power with a 
state-of-the-art 64-bit host computer 
streamlines the entire imaging pro-
cess and related workflows from 
patient registration through scan 
planning, the scanning operation 
itself and on to image processing 
and image management. 

Expanded clinical capabilities 
include 3-D isotropic acquisitions 
(isoFSE), combined multi-echo gra-
dient echo imaging, radial imaging 
combined with parallel acquisition, 
or Adage and Rapid Radar and 
advancements in non-contrast MRA 
(VASC-FSE).

According to Warthman, neurol-
ogy imaging benefits greatly with 
increased power behind motion 
compensation technique Radar that 
is available for any sequence or 
coil in any plane. The upgraded 
Oasis 1.2T now features susceptibil-
ity weighted imaging (SWI), also 
called blood-sensitive imaging that 

plays an important role in neuro-
logical exams. Spectroscopy and 
perfusion are also available for full 
clinical investigation of neurological 
patients.

Hitachi has also expanded its 
portfolio for musculoskeletal exami-
nations by taking full advantage 
of the open platform architecture 
to acquire an image radially. While 
patients may try to hold still during 
an exam, many will voluntarily or 
involuntarily move. Spine examina-
tions supported by the flow and 
motion compensation technique of 
radial acquisition with Radar, sig-
nificantly improve image quality 
and expedite interpretation without 
constraining or sedating patients.

The limited availability of the 
early versions of Oasis, due to 
production constraints, means that, 
for Europe, the unique platform 
remains a relatively new scanner, 
according to Hitachi’s Yusa. ‘The 
advantage is that we are bringing 
to European centers state-of-the-art 
capabilities with upgraded process-
ing power and jumping to the latest 
features of the version 4 software,’ 
he said.

Imaging ‘difficult’ patients
Oasis 1.2T MRI has powerfully expanded

Shawn Warthman, Director of MR 
Marketing, Hitachi USA

Keiichi Yusa, Vice President & Director 
of the MR/CT Division, at Hitachi Europe
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The new Open Architecture Superconductive Imaging System (Oasis) 1.2T

With traditional MRI the patient is pushed, on a sliding table, into a confining bore
Oasis 1.2T MRI has an open patient 
platform
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Despite the hype, this technol-
ogy is still only at the gateway 
towards mainstream healthcare

Report: Cornelia Wels-Maug

Wrist-watches, wrist and arm bands, 
tags, finger rings, clips, smart glass-
es, shoes, insoles, smart patches (as 
thermometers), sensors woven into 
fabrics for T-shirts and socks and, 
of course, implantable devices as 
well as ingested pills were displayed 
by 23 exhibitors in the Wearable 
Technologies Show at Medica this 
year.

Among physiological, biochemi-
cal and motion sensing technologies 
there was even an entire laboratory 
solution for home monitoring, with 
Fraunhofer Institute of Technology 
demonstrating how patient tracking 
can be implemented. This platform, 
developed and tested by researchers 
at Fraunhofer FIT, with the Berlin-
based Charité hospital, T-Systems 
and other international partners, 
uses non-invasive sensors and other 
technology to sample blood and 
determine specific markers in blood, 
aiming to monitor cardiac diseases 
among the elderly at home. 

Wearable sensors to measure vital 
parameters can be connected to this 
platform, which collects the various 
sensors’ data for internet transmission 
to a patient’s caregiver for analysis. 
Should the data exceed or fall short 

Medica is a key event in the calendar, 
provided the opportunity to meet 
customers, distributors and suppli-
ers from around the world who are 
all in Dusseldorf at the same time. 

Highlighting the intensity of the 
event and the potential business it 
can generate, this year DTR Medical 
took the largest team ever to Medica, 
even sharing a photo with National 
Health Service (NHS) expert com-
mentator Roy Lilley who visited the 
stand during the show.

New launches at Medica
Regular visitors will have certain-
ly noticed a difference this year. 
To coincide with Medica, the DTR 
Medical brand was given a new 
and fresh feel with extensive use 
of colour to differentiate the grow-
ing range of specialities the com-

The all-electric eMotio couch, the 
most efficient examination couch 
ever designed, should become the 
new assistant for general practition-
ers and specialists.

Promotal carried out the largest 
study ever conducted in medical 
furniture, with 200 doctors from six 
European countries.

The final product, the result of 
three years development, allows the 
doctor to fully concentrate on the 
diagnosis, whilst gaining time and 
space. The patient benefits from 

increased comfort and lower stress 
for a more balanced exchange.

To optimise a medical examina-
tion, the eMotio couch offers numer-
ous possibilities as standard. Gain in 
time and comfort thanks to:

• Favourite positions with one 
press: two 100% configur-
able exam positions, return 
to welcome position, couch/
chair positions

• Fast, easy surrounding access 
• Clippable lamp and stirrups 

in only a few seconds, no 
need for clamps

• Optional gynaecology posi-
tion, with possibility to raise 
the pelvis up to 105 cm 
(41.34 Inch)

http://www.promotal.com/en/

pany supplies. At the same time an 
upgraded and refreshed website 
now includes a new and improved 
product search functionality featur-
ing alongside a new company Blog 
section highlighting recent news 

and new developments that will 
interest customers.

New partners welcomed
The recognition of the need for sin-
gle-use instruments expands around 

the world a little more each year. At 
the core of this is the recognition 
that single-use instruments bring 
many benefits including savings for 
health providers, public or private, 
of Time, Life and Cost or ‘TLC’. 

The identification of this is the 
start point for any new distributor 
who sees the potential for mutual 
growth and development with DTR 
Medical. The latest edition of the 
TLC brochure will help new users 
find the market in their country.

At Medica the team reported par-
ticular interest from new partners 
in Canada, France, South Africa and 
Thailand and would like to thank all 
the visitors who came to the stand.

www.dtrmedical.com

of a particular threshold, caregivers 
can intervene if necessary. Using 
an app on his/her smartphone, the 
patient can read the measurements 
along with the clinician’s instructions. 

Yes, given diminishing healthcare 
resources, the prospect of caregiv-
ing becoming more effective due to 
mobile sensors looks promising; yet 
their use − although much hyped by 
the ‘quantified self’ movement − is far 
from a familiar feature in healthcare 
institutions. ‘I’m still critical about the 
use of wearable sensors in healthcare, 
because the regular incorporation of 
sensor data into a clinical information 
system is not straightforward,’ cau-
tions Markus Stein, Head of Patient 
Management at Ethianum, an almost 
fully digital clinic in Heidelberg. ‘The 
development of interfaces is complex 
and therefore expensive. 

‘This is further complicated 
because there is no data standard 
for vendors of mobile sensors and 
service providers. As a result there 
are only proprietary interfaces that 
must be tailored to each healthcare 
provider, leading invariably to a cost 
explosion,’ he adds. 

In addition, there is the inherent 
risk that a battery-powered wear-
able sensor runs out of energy while 
monitoring a patient.

Are there any real uses of wearable 
sensors in medical care? Stein: ‘The 
use of digestible pills is probably an 
interesting case for wearable sensors; 
they are already used to gain insights 
into the gastro-intestinal tract.’ Other 
than this, there appear to be very few 
current uses. 

Researchers from the medical 
information sciences division at the 

University Hospitals of 
Geneva, Switzerland, 
work on wearable sen-
sors to monitor chroni-
cally ill patients. Team 
member Frederic Ehrler 
PhD: ‘Ageing and 
chronic diseases drive 
up healthcare costs. 

Self-monitoring might be an avenue 
to decrease the pressure on health 
professionals, but we need to merge 
the different sensors into an aggre-
gated physiological sensors network 
to consolidate all gathered data to 
improve care. 

‘In our project we use an Arduino 
platform, to which we connect ten 
different mobile sensors. This gives 
us a good starting point to identify 
problems associated with the inte-
gration of multiple sensors. Lots of 
work went into solving the techni-
cal problems and now we concen-
trate on developing solutions for 
specific diseases. For this, we involve 
many stakeholders in the process to 
respond best to users’ needs.’

Antoine Widmer, University of 
Applied Sciences Western Switzerland, 

Sierre, explains how the university is 
working with paramedics in Fribourg 
to develop an app which, combined 
with Google Glasses, enhances pre-
hospital care by speeding up diagno-
sis. ‘Because every minute counts, we 
presently test Google Glasses with 
paramedics who can collaborate in 
real-time with clinicians in the hospi-
tal. Via the built-in camera the physi-
cian can see and hear what a para-
medic witnesses and can give precise 
medical guidance – on mediation, for 
example. Another plus is that this 
solution allows physicians to remain 
in hospital where they are needed 
most, but they can help multiple 
paramedic crews. This saves time 
and resources.’ Are there glitches in 
the system? Widmer:  ‘The hardware 
needs improvement: battery life is 
not yet sufficient, nor is the internet 
connection stability.’

Paul Doherty, Vice-President of 
Sales at Shimmer, stressed in his 
Medica presentation: ‘Wearable tech-
nology will be one of the most 
important decision support systems 
in the future of healthcare.’ However, 
before this can happen, industry 
standards must be defined to curb 
integration costs; viable business 
models are needed and a secure, 
smooth aggregation of diverse data 
sources needs to be in place. It will 
still take considerable time before 
wearable sensors become part of 
mainstream healthcare provision.

Medica: Wearable sensors

Medica success: DTR launches new lines for 2015

eMotio, the examination couch that 
reinvents the medical examination
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Shimmer3 is a wearable 
wireless sensor that 
provides superior data 
quality, adding value 
to the data collection 
process
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Early diagnosis and treatment for joint implant contamination

Improving contamination management

Periprosthetic infections: 
a new disease

Implant and tissue infections

Early diagnosis and effective therapy of periprosthetic joint infections (PJI) remain a challenge for many 
physicians due to the complexity and heterogeneity of clinical symptoms. As individual solutions are 
needed, opportunities to discuss and exchange ideas are welcome, as clearly shown during the satellite 
symposium on the diagnosis and treatment of periprosthetic knee infections held at this year’s German 
Congress for Orthopaedics and Trauma Surgery (DKOU)

Periprosthetic infections must be 
taken seriously – The two-year infec-
tion rate for knee replacements is 
currently five percent, according to 
arthroplasty expert Professor Rudolf 
Ascherl, from the Hospital Medical 
Centre Stiftland Tirschenreuth, 
joint speaker with Professor Andrej 
Trampuz, from Berlin’s Charité 
Medical University. 

Due to demographic develop-
ments, an increase in infection rates 
is anticipated; indeed the absolute 
number of periprosthetic knee infec-
tions is already rising. Therefore, 
says Ascherl, periprosthetic infec-
tions should be considered a new 
disease, which, to a certain extent, 
is unavoidable and requires specific 
diagnostic and therapy concepts. 
In addition, a stronger focus on 
periprosthetic infections is expedi-
ent for financial reasons since infec-
tion treatment is expensive, and 
the later the diagnosis is made, the 
higher the costs. 

The 21-days rule – If an acute 
infection is diagnosed early, the 
movable parts of the prosthesis can 
often be preserved while late detec-
tion usually means the entire pros-
thesis has to be replaced. Day 21 
of the infection, Trampuz explains, 
is the cut-off day: by now the local 
biofilm produced by the patho-
gens is too stable for the patient’s 
immune system, or antibiotics, to be 
effective. 

Even more importantly, individual 
bacteria leave the biofilm to colo-

Report: Ludger Weß

Prosthetic joint infections (PJI) are 
the most frequent complication in 
orthopaedic implant patients and 
may occur any time: weeks, months, 
or even years after an implantation. 
The disease is debilitating and can 
develop into a life-threatening condi-
tion if not treated properly. Treatment 
requires the exact diagnosis of the 

pathogens involved and the antibiotic 
resistances they harbour. Based on 
this information, doctors can select 
an antibiotic and chose from a vari-
ety of treatment procedures, usually 
a combination of systemic treatment, 
local delivery by e.g. an antibiotic-
releasing bone cement, and surgical 
procedures. Nevertheless, the failure 
rate is between 10 and 20 percent. 
Diagnosis is difficult and can take 

up to 14 days. One reason is the for-
mation of biofilms on the implant’s 
surface. These biofilms are difficult to 
remove and cannot be dissolved eas-
ily. Moreover, bacteria in biofilms live 
in a dormant state and therefore are 
often not detectable with conventional 
microbiology culture techniques.

To improve management of these 
infections, German molecular diag-
nostics company Curetis AG has 
developed a highly multiplexed, PCR-
based lab-in-a-cartridge to enable a 
fast, and automated, reliable diagnosis 
of pathogens plus resistance genes. 
The disposable Unyvero i60 cartridge 
is covering up to 114 analytes, includ-
ing pathogens that are hard to grow in 
culture, such as anaerobes, and many 
resistance markers. It needs only a 
few minutes of operating time and 
provides results in about five hours.

‘The i60 cartridge adds to our 
Unyvero Solution, consisting of a 
sample lysator, analyser, cockpit and 
cartridges for various indications,’ 
explains Dr Oliver Schacht, CEO of 
Curetis AG.  ‘Our Unyvero L4 Lysator 
is powerful enough to process bio-
films and the i60 cartridge’s PCR-
based technology can handle and 

analyse small amounts of bacteria and 
fungi present in the sample, regard-
less of whether they are dormant or 
dividing. We just need the DNA.’

The cartridge also covers other indi-
cations, e.g. diabetic foot, surgical site, 
deep skin and tissue infections as well 
as cardiac and catheter-related infec-
tions. The i60 cartridge was launched 
in May 2014 after thorough testing in 
a CE performance evaluation study 
comprising about 800 native analytical 
and clinical samples such as swabs, 
synovial and sonication fluids, tissue 
and catheter tips.

‘Among others, our cartridge detect-
ed several key pathogens with sensi-
tivities in the range between 75 to 100 
percent at an overall panel sensitivity 
of 67 percent and panel specificity of 
97.8 percent for the 81 analytes that 
have been successfully validated 
so far,’ Schacht added. ‘We also 
identified about 150 clinically 
important pathogens not found 
by standard microbiology cul-

ture. In particular, in every second 
sonication fluid and every third syno-
vial fluid sample, i60 detected patho-
gens missed by microbiology culture.’

The cartridge is now in clinical 
evaluations in more than 20 hospi-
tals across Europe and is also being 
evaluated in the investigator-initiated 
European Prosthetic Joint Infection 
Cohort Study (EPJIC). The EPJIC start-
ed in autumn 2014 and will enrol up 
to 5,000 PJI patients from up to 100 
study centres across Europe. As part 
of the study, 500 patient samples will 
be measured by the Unyvero i60 ITI 
multiplex PCR cartridge system to 
identify pathogens involved in pros-
thetic joint infection.

‘Adding rapid molecular testing 
to today’s standard of care bears 
great improvement potential for 
patients, as well as hospitals and their 
health economics,’ said Dr Andrej 

nise the interface of the prosthesis 
and the bone, thus causing a fistula 
or osteomyelitis around the implant. 
At that point, Trampuz underlines, 
full revision surgery becomes nec-
essary.

Low-grade infection – How to 
deal with culture-negative infec-
tions: Diagnosing a periprosthetic 
infection is complicated because it 
can develop a multitude of symp-
toms. The diagnosis of a chronic 
or so-called low-grade infection is 
particularly difficult because they 
are often detected months, or even 
years, after the surgery. 

Slow-growing bacteria, such as 
Staphylococcus epidermidis or 

Propionibacterium acnes, which 
tend to fall through the microbiol-
ogy grid, frequently cause them.

Both professors recommended a 
joint punction with microbiological 
analysis of the synovial fluid and 
white blood cell count (concen-
tration in periprosthetic infections 
>2000/ μl leukocytes or >65 % 
granulocytes) to confirm the infec-
tion. ‘When microbiology and cytol-
ogy tests are performed at the same 
time, the results have a sensitivity 
of 98 percent and a specificity of 
99 percent; thus even ‘low-low-low-
grade’ infections can be diagnosed,’ 
Trampuz points out. However, there 
is one drawback: the cell count 

only provides diagnostically rele-
vant information two months after 
the surgery.

Antibiotic therapy – Trampuz 
underlines that detection of the 
pathogen is crucial. Particularly 
when a low-grade infection is sus-
pected, to be able to detect the bac-
terium the patient must be off anti-
biotics for 14 days before sampling. 

As soon as the culprit has been 
identified a pathogen-specific anti-
biotic therapy can be initiated. For 
two-stage exchanges, both experts 
strongly recommended an initial 
local antibiotic therapy, e.g. with a 
revision cement loaded with antibiot-
ics or collagen sponges, followed by 
systemic antibiotic therapy. ‘Usually 
we do everything possible in terms 
of locally applied antibiotics, but 
then we go for a systemic anti-
biotic therapy,’ Trampuz explains. 
In the case study he presented at 
the symposium, the patient with 
MRSA underwent temporary arthro-
desis using revision cement loaded 
with gentamicin and vancomycin. 
Following the prosthesis replace-
ment, 14 days later, and a resistance 
test, she received levofloxacin and 
rifampicin orally.

However, without extensive 
debridement, neither the best local 

nor the best systemic antibiotic ther-
apy will be effective. Surgeons and 
infectious disease specialists have to 
cooperate to ensure the success of 
any periprosthetic infection therapy.

Individualised therapy – Success 
shows the way ahead. ‘There isn’t 
one single therapy concept that you 
can apply across the board, Ascherl 
said when summarising the tuto-
rial. ‘Rather, you have to develop 
your own concept that has proven 
to be reliable and successful.’ This 
is where the symposium organ-
iser Heraeus Medical provides sup-
port. The company, together with 
Swiss orthopaedics (SO) and the 
Swiss Society for Infectious Diseases 
(SGInf), has published the compen-
dium ‘Infections of the musculoskel-
etal system’. 

Additionally, the educational app 
for iPad ‘Essentials in Diagnostics of 
Periprosthetic Joint Infection (PJI)’ 
from Heraeus Medical provides 
practical orientation based on case 
studies. 

* The educational app can be downloaded 
free of charge from the App Store.
The book ‘Infections of the musculoskeletal 
system’ can be ordered free of charge in 
German (2013) or English (2014) at  
www.heraeus-medical.com 

Prof. Andrej Trampuz, Section Infectious 
Diseases and Septic Surgery and Centre 
for Musculoskeletal Surgery at Berlin’s 
Charité Medical University 

Prof. Rudolf Ascherl, Clinic for Special 
Surgery and Arthroplasty at the Hospital 
Medical Centre Stiftland Tirschenreuth

The biofilm is an efficient strategy for microorganisms to survive and proliferate even 
in adverse circumstances. Formation and maturation: After adhesion the microorganisms 
proliferate on the surface – for example of an implant – and form a multi-layered 3-D 
structure that develops into a stable cell matrix. Due to their slow growth, bacteria in 
the biofilm are up to 1,000 times more resistant to antibiotics than unattached bacteria. 
Over time individual microorganisms leave the biofilm and transform into planktonic 
bacteria, which are metabolically active again and proliferate quickly.   

The Unyvero i60 ITI multiplex PCR 
cartridge system is able to identify 
pathogens involved in prosthetic 
joint infection.
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EU: Connecting laboratory medicine 

Improving contamination management

‘Kissed by Europe’
They are not such strange bedfellows, say Walter Depner (Frankfurt) and Professor Norbert Gässler 
(Hildesheim), who find themselves ‘kissed by the European lab muse’ and were prompted to ask: What 
links literature and laboratory medicine at a European level?

Commentary: Walter Depner,  

Prof. Norbert Gässler

A few days after the German 
Conference for Laboratory Medicine 
(DKLM) closed its doors in Mannheim 
(27 September), just a few miles fur-
ther north the Frankfurt Book Fair 
began (8 October). At the largest 
annual gathering worldwide of the 
literary industry the winners of this 
year’s European Union Prize for 
Literature were introduced by Danish 
author Janne Teller, who said, ‘Dear 
world, kiss a European, they need 
it; dear Europe, kiss the world, you 
need it.’

‘What does it feel like to be kissed 
by Europe? The best way to find out is 
to read European literature.’ 

By now, the clever visitors of many 
medical events – and EH readers – will 
have substituted the word ‘literature’ 
with ‘medicine or ‘diagnostics’; and 
strangely enough, they will feel the 
same sense of urgency, the same 
issues that need to be addressed. 
When Janne Teller asks, ‘How can 
Europe turn from a bureaucratic maze 
into a literary adventure’, we can 
relate very well to the bureaucratic 
maze and look for the ‘medical con-
sensus’ rather than for the literary 
adventure. 

Given Janne Teller’s question as to 
whether literature can help relieve 
the tensions within Europe, we can 
ask what can or should medicine 
do to relieve European tensions in 
healthcare. 

Just like Ms Teller, we can also ask 
what Albania and Great Britain have 
in common, with regard to medicine 
rather than literature. To make the 
long European story short: Struggling 
with Europe is not something only 

novelists or physicians do. It appears 
to be a rather widespread condi-
tion across many professions. Indeed, 
DKLM, the German professional asso-
ciation of scientists in laboratory diag-
nostics, offered a European overview 
of the emerging components of the 
profession ‘bioscientist’.

BNLD chairman Dr Jürgen Hallbach 
provided a summary of the tasks 
bioscientists take on in the European 
healthcare systems, focusing on the 
Netherlands, Switzerland, the United 
Kingdom and Germany.

In the Netherlands the Nederlandse 
Vereniging voor Klinische Chemie en 
Laboratoriumgeneeskunde (NVKC) 
was founded in 1947. Its members 
are physicians and clinical chemists, 
the latter being mostly lab managers. 
Registration is required and has to 
be renewed every five years, but the 
profession is not officially recognised.

In Switzerland, in an attempt to har-
monise training, the Swiss Academy 
for Medical Sciences (SAMW) intro-
duced a five-year interdisciplinary 

continuing education programme in 
laboratory medical analytics, which 
encompasses haematology, clinical 
chemistry and immunology, medical 
microbiology and genetic lab analyt-
ics. The programme is geared towards 
physicians, pharmacists, chemists, bio-
chemists, microbiologists and biolo-
gists. Graduates of the programme 
are specialists for clinical chemical 
analytics and, as such, are certified to 
manage a lab, including invoicing. 

Nevertheless lab managers in uni-
versity and large non-university hos-
pitals are primarily clinical patholo-
gists. Particularly between 2009 and 
2013 a significant influx of German 
clinical pathologists was recorded. In 
short, while Switzerland does offer 
advanced interdisciplinary training for 
scientists and physicians, physicians 
fill most lab manager positions. 

In the UK, physicians and scientists 
work in the field of laboratory medi-
cine. Registered with the Health & 
Care Professions Council (HCPC) as 
non-medical professionals, they are 

called Clinical Scientists or Biomedical 
Scientists. The title is legally recog-
nised and protected. The Association 
of Clinical Biochemistry (ACB), which 
was founded in 1953, registers these 
specialists and organises the continu-
ing professional development.

In Germany, specialists with differ-
ent backgrounds go into lab medicine. 
On the one hand there are medical-
technical laboratory assistants (MTLA), 
non-academic professionals who must 
be under the constant supervision 
of specialist physicians and clinical 
chemists. On the other hand, there are 
specialist physicians in lab medicine 
and clinical chemists. Physicians who 
graduated from medical school can 
join a five-year specialist physician-
training programme in lab medicine. 
They have to acquire 250 advanced 
training points and research activities 
are recommended. The State Medical 
Association awards the officially rec-
ognised degree. 

Bioscientists can obtain a certificate 
as clinical chemists following their 
university degree. The five-year pro-
gramme is designed by the Deutsche 
Vereinte Gesellschaft für Klinische 
Chemie und Laboratoriumsmedizin 
(DGKL), which also conducts the 
examination and issues the non-
officially recognised certificates. 
Certificate holders – clinical chemists 
– are allowed to manage a lab, but are 
not allowed to invoice services. 

To be able to distribute human 
resources and expertise in labora-
tory medicine more evenly across 
the European Union and to facilitate 
mobility, initial and advanced training 
as well as the official recognition of 
degrees and occupational titles need 
to be harmonised. 

Within the EU the European Union 
of Medical Specialists (UEMS) and 
the European Federation of Clinical 

Chemistry and Laboratory Medicine 
(EFLM) represent the interests of clini-
cal chemists and lab medicine spe-
cialists, particularly with regard to 
advanced training. 

The main task of UEMS is to har-
monise the job description so that 
lab medicine specialists can work 
throughout Europe. The organisation 
developed a syllabus defining the 
advanced training contents for both 
scientists (clinical chemists) and physi-
cians (lab physicians).

EFLM is the European chapter of 
the International Federation of Clinical 
Chemistry and Laboratory Medicine 
(IFCC), i.e. it represents the scientific 
societies of all clinical chemists and 
lab medicine specialists in Europe. 
EFLM also developed an advanced 
training syllabus that is, to a large 
extent, identical with the UEMS syl-
labus. Graduates of the programme 
are registered in the so-called EC4 
register and hold a certificate and also 
carry the title European Specialist in 
Laboratory Medicine. The certificate 
is valid for five years and can be 
renewed upon presentation of 250 
continuing education points.

Europe-wide, there are about 
30,000 lab medicine specialists, two 
thirds with a science or pharmacy 
background, a third with a medical 
background.

Targeted harmonisation of post-
graduate training in lab medicine is a 
major challenge – be it on a national 
level, be it for the national profession-
al associations of clinical chemists and 
lab medicine or clinical disciplines. No 
doubt it requires constructive collabo-
ration of all lab medicine societies in 
all EU countries. 

Moreover, harmonisation must not 
compromise the quality of care and 
the quality of research. It is the task 
of all actors in our discipline to get 
actively involved in finding solutions 
to these challenges. 

For us, Janne Teller’s question can 
be rephrased: ‘How can Europe find 
its way out of the bureaucratic maze 
and move towards a medical con-
sensus?’

Trampuz, Professor at Berlin’s Charité 
Medical University and an EPJIC ini-
tiator. Trampuz added that Charité 
has already developed a new treat-
ment scheme, which, based on exact 
and early diagnosis, allows a better-
informed selection of surgery pro-
cedures in PJI patients. The success 
rate of the novel scheme – based on 
remissions – is 95 percent compared 
to 68 percent for the standard treat-
ment scheme.

Informed decisions thereby not 
only offer potentially significant cost 
savings but also of avoiding worst-
case scenarios of patients with severe, 
multi-pathogen infections that are 
multi-drug resistant and can incur 
costs for the hospital of several hun-
dred thousand euros per patient.

Walter Depner, Lab Consulting, 
Frankfurt/Main

Oliver Schacht, CEO of Curetis AG, which  
has developed a highly multiplexed, PCR-
based lab-in-a-cartridge for fast automated 
diagnosis of pathogens

Norbert Gässler, from the Medical 
University in Hanover
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Santa’s bag full of cash for R&D
We are seeing great priority shifts 
in China’s funding for R&D and 
manufacturing expansion. Even 
the agency responsible for select-
ing the recipients has changed, 
Jie Ren reports from the Beijing-
based market analysis consultancy 
Whitney Research Inc.

Under which tree will Santa Claus leave 
a gift? To develop Chinese manu-
facturing capabilities the Ministry of 
Science and Technologies, since the 
mid-80s, has awarded grants from the 
National ‘863’ programme. In the past 
decade medical devices, and particu-
larly in vitro diagnostics (IVD), gained 
very large grants for R&D and to 
expand production. 

Initially, products were mostly cop-
ies of multinational automated chem-
istry analysers and immunoassay 
analysers, with perhaps hundreds of 
domestic companies introducing auto-
mated chemistry analysers – although 
not too competitive in the high-end 
large city hospitals; mostly they com-
peted with other Chinese firms in 
second tier cities and lower class 
hospitals with few patients and sam-
ples. They could not replace imports 
– despite huge expenditure.

Asked why it was suddenly intro-
ducing automated chemistry analys-
ers, one firm replied that the market 
was hot for them. ‘It must be,’ it 
explained, ‘look at all the companies 
getting into it.’ China’s scientific mar-
ket research is still not very scientific.

Into which Christmas stocking will 
molecular fit?

Molecular is a newly focused phe-
nomenon. In China, PCR (Polymerase 
chain reaction) was first clinically 
introduced in the ’90s, but a lack of 
skilled labour and lax regulations 
brought many false positive results 
– primarily from contamination. The 
Ministry of Health banned the clinical 
use of PCR and, in 2002, released strict 
clinical PCR lab regulations: clinical 
PCR labs and technicians were to be 
Ministry of Health certified. As of April 
2014, about 1,800 certified clinical 
PCR labs nationwide have reported 
clinical results – from multinational 
and Chinese equipment and reagents 
– reaching reasonable standards. 

Despite heavy regulations, lag time 
for CFDA and for the Ministry to mod-
ernise alongside newer technologies, 
the still comparatively small molecular 
diagnostic market has experienced 
rapid growth. We expect well over 
20% in the next several years, driven 
by healthcare reform, an aging popu-
lation and improved test payment 
capabilities. 

China’s 12th five-year plan lists 
molecular diagnostics and compan-
ion diagnostics as significant devel-
opment projects, and will establish 
30-50 clinical translational medicine 
centres nationwide, and build 30-40 
bio-pharmaceutical development and 
industrialisation bases for antibody, 
vaccine and diagnostic reagents devel-
opment, as well as cultivate 10 leading 
enterprises. 

Today, PCR-based diagnostic prod-
ucts still dominate China’s molecular 
market, of which infectious disease 
tests, particularly HBV and HPV are 
primary products. Most domestic man-
ufacturers focus on PCR tests using 
established technologies. 

HIV and HBV molecular tests are 
now required for blood screening. 
ELISA, widely used for these, showed 
lower sensitivity. Promoting a nucleic 
acid test for blood screening, the 
National Health and Family Planning 
Commission aims to have 100% nucle-
ic acid tests in Beijing and Shanghai, 

Introducing stain-free 3-D digital pathology

Gideon Ho, CEO and co-founder of 
Singapore-based HistoIndex is con-
fident: ‘After a biopsy a patient 
waits in a hospital bed, but now, 
instead of waiting a couple days 
until doctors know how to treat 
this patient, we can deliver results 
while the patient is still in the 
hospital.’ This is because the firm 
has developed a laser-based, mul-
tiphoton imaging system for tissue 
diagnosis that eliminates the time-
consuming process of sample stain-
ing. ‘It’s phenomenal,’ he added, ‘a 
paradigm change that will disrupt 
many things.’ 

For pathologists who use tradi-
tional light microscopes, staining 
tissue samples is essential because 
it provides a contrast that can 
spotlight cellular features, such as 
tumours.

Eliminating time and costs 
for staining slide samples alone 
could revolutionise lab analytics.  
However, like a smart phone, the 
compact desktop Genesis200 instru-
ment from HistoIndex is loaded 
with capabilities that accelerate the 
workflow, enhance diagnostic qual-
ity, and ultimately benefit patients.

After loading a biological speci-
men on the Genesis instrument the 
operation is fully automated from 
scanning to image processing and 
even analysis.

The technology at the heart of 
the Genesis platform is two-pho-
ton excitation fluorescence (TPEM) 
using a femtosecond laser that 
results in the emission of a photon 
that passes through a crystal and 
then a prism to generate a second-
harmonic wave. 

The non-linear, dual-channel 
imaging technique results in a high-
resolution image that maps tissue 
samples and enables fine measure-
ments in three dimensions.

This 3-D visualisation of bulk 
samples represents another revolu-
tion for tissue diagnosis enabling 
an examination of morphology to a 
depth of 300 micrometres, features 
that are usually lost when samples 
are thinly sliced for microscope 
slide preparation.

The digital capture also enables 
computerised assistance for quanti-
fication, eliminating inter- and intra-

Full commercialisation of the 
technology will come in 2015 with a 
new instrument, the Laennec, com-
bined with the FibroIndex software 
and connecting to the Liver Cloud.

The Laennec analyser is currently 
in the regulatory approval process 
‘everywhere,’ said Ho.

Follow-on products for the 
Genesis platform will see the intro-
duction of multi-modular, mul-
ti-organ imaging capabilities to 
expand the HistoIndex footprint in 
the lab for tissue analysis.

‘Who can remember how we 
worked without smart phones? 
Digital pathology is going to bring 
the same revolution to clinical diag-
nosis with smart instruments and 
we are at the centre of what is going 
to happen,’ Gideon Ho said, with 
confidence.

Gideon Ho gained his Master Degree 
in Engineering (M.Eng.) at the School of 
Mechanical and Production Engineering, 
Nanyang Technological University, in 2000. 
He finished his Doctorate in Philosophy 
(Ph.D.) in the Bioengineering Unit of the 
University of Strathclyde, Glasgow in 
2004. His research topic was low-level 
laser therapy on tissue-engineered skin 
substitutes. In August 2010 he co-founded 
HistoIndex Pte. Ltd, of which he is CEO. His 
job scope includes commercial strategy, 
development of the company and aligning 
all functions of the company to meet its 
strategic commercial objectives. He also 
has a Certificate in Strategic Leadership of 
Technology and Innovation from Stanford 
University Graduate School of Business. 

Biopsy results  
while you wait

Rat model fibrosis study, with images 
taken from Carbon tetrachloride (CCl4) 
and Bile Duct Ligation (BDL) using 
Multiphoton Microscopy.
A) and B) are images obtained from 
Two Photon Excited Fluorescence 
(TPEF) together with Second Harmonic 
Generation (SHG) from CCl4 and 
BDL, respectively. C) and D) are the 
corresponding 3-D projections of 
50-um-thick tissue samples in the SHG 
channel only. 
We can clearly observe the differences 
between these two models. In the CCl4 
model, collagen fibers (green) aggregated 
around vessel walls as liver fibrosis 
progressed, whereas fine collagen 
fibers distributed in sinusoidal areas 
disappeared.  In the BDL model, collagen 
fibers aggregation took place around 
vessel walls, as well as in areas where 
bile ducts proliferated. Hepatocytes (red) 
are shown in the TPEF channel 

Visible morphological features of rat 
skin cross section. We can observe 
normal rat skin – with no disease and 
clearly distinguish dermis, adipose tissue, 
connective tissue, skeletal muscle, and 
follicles, together with the collagen 
content

Effective application of Genesis200 
Imaging system based on Two Photon 
Excited Fluorescence (TPEF) and Second 
Harmonic Generation (SHG) in the study 
of Cervical Intraepithelial Neoplasia 
(CIN) in mice. The two-layered structures 
of cervical tissue from the mice enable 
us to visualise the two-layered cervical 
microstructures, monitoring the metabolic 
activity and the density of epithelial cells 
as well as giving the ability to measure 
the epithelial cell nuclei size, together 
with the thickness of the epithelial layer 
and quantifying collagen in the stroma

Grading of human breast cancer 
biopsy tissue samples based on Second 
Harmonic Generation (SHG) and Two 
Photon Excited Fluorescence (TPEF) with 
visible discrimination of the different 
collagen types (in blue & green)  
(Results obtained with a new Polarisation 
feature of Genesis200)

CE Marked Genesis200 
Imaging system from 

HistoIndex

observer inconsistency.
Uploading data sets to the cloud 

brings the full power of the digital 
revolution to tissue diagnostics cre-
ating the possibility to share and 
compare results.

‘Everything goes up to the cloud 
and connecting, bringing us closer 
to integrated diagnostics, the poten-
tial for combining test results for a 
fuller -omic view of the patient – 
using proteomics, in our case, with 
next-generation genomic sequenc-
ing,’ said Ho.

The Genesis200 is approved for 
commercialisation with a CE mark, 
though the strategic focus is on 
research centres rather than high-
throughput labs.
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Jie Ren received a master’s degree in 
Cell and Molecular Biology from Fordham 
University in New York and a Masters in 
Veterinary Infectious Diseases in China. 
At Whitney Research she focuses on the 
molecular testing market. 

Santa’s bag full of cash for R&D
80% in east China, 70% in middle 
China, and 60% in West China, all by 
2015. Blood screening test reagents are 
registered in the CFDA drug depart-
ment, with very strict requirements. 
Thus the blood screening nucleic acid 
test market has few players, including 
Roche, Novartis (Chiron), Shanghai 
Haoyuan, Kehua, and Daan. Gene 
sequencing, with major clinical use in 
prenatal testing, In 3-5 years, the net 
manufacturers’ revenue from prenatal 
tests will be around $600-700 million 
annually. Gene sequencing for cancer 
and genetic disorders is also accelerat-
ing. Companion diagnostic tests have 
already seen rapid growth, according 
to our interviews with lab leaders in 
Class III hospitals. 

Molecular diagnostics requires 
skilled professionals and expensive 
instruments, which limits their market 
in lower level hospitals. Cost effective, 
easy to operate point of care (POC) 
products will expand the lower level 
market for molecular diagnostics, as 
well as show up in satellite and spe-
cialist labs. 

More molecular automation and 
integrated instruments are the future 
trends for large labs but the number 
of healthcare institutions outside large 
city hospitals increases exponentially. 
Again, many foreign companies are 
collaborating with Chinese firms to 
take full advantage of the market. 

Enigma Diagnostics, with a very 
impressive molecular POC offering, 
has teamed with the reagent firm 
Leadsman to enter the market from 
which Cepheid has out-priced itself. 
UStar, which we identified as a top 
prospect to the Gates Foundation and 
FIND (Foundation for New Innovative 
Diagnostics) in Geneva, has an inter-
esting technology for molecular POCT 
and is now directly invested in by 
Gates and Lenovo to broaden the 
UStar product portfolio. 

Many interesting developments in 
molecular POCT are progressing, pri-
marily with overseas Chinese finan-
cially supported to bring innovation 
to Chinese firms. These innovative 
molecular diagnostic companies are 
the new darlings of the Chinese fund-
ing programmes as well as independ-
ent foreign investors.

Overall, the molecular diagnostic 
market is very lucrative in China. 
Nonetheless, some obstacles still exist 
– registration possibly among the 
first. All class II and class III products 
not on the exemption list must do 
clinical trials in China. The China Food 
and Drug Administration (CFDA) rules 
require imported products to be reg-
istered in their home countries before 
applying for CFDA approval.

Therefore, joint venture and col-
laboration with domestic companies 
has been a way to expedite Chinese 
market entry. Both Illumine and 
Life Technologies recently chose to 
expand their China gene sequencing 
market through local partnerships. 

After 20 years of PCR, gene 
sequencing faces a similar situation 
in China. Beginning in 2011 with 
prenatal testing, early this year the 
CFDA and National Health and Family 
Planning Commission (now including 
the former Ministry of Health) banned 
clinical use of gene sequencing, but 
requested applications for an experi-
mental centre and began to take appli-
cations to register products one month 
later. To date, no experimental centre 
has been approved and only BGI 
received CFDA approval, in a quite 
speedy fashion, for gene sequencing 
for clinical diagnostic purposes. Daan 
received their sequencing approval in 
November 2014. Several other gene 

sequencing companies have applied. 
Foreign gene sequencing products 
must first be approved in their home 
country and only Illumina, which 
approached China by collaborating 
with local firms, has received home 
country approval. 

The Health and Family Planning 
Commission is encouraging class 
III hospitals to purchase domestic 
medical instruments, empowering 
the country’s Association of Medical 
Instruments to select high quality, 
competitive domestic medical instru-

ments and reagents – finally creating 
a catalogue and evaluation system as 
a purchasing reference. 

This started with X-ray and ultra-
sound machines and biochemistry 
analysers. Selection standards include 
60% technical performance, 20% pro-
fessional opinions and 20% company 
performance, plus company size, sales 
volumes, market share, financial con-
dition and service. This policy may 
also increase merger and joint ven-
tures between foreign companies and 
domestic companies. 

We think we see a shift in the 
government monetary awards to 
manufacturers, in keeping with other 
reforms that President Xi has pri-
oritised. If followed, grants will no 
longer go to mediocre establishments 
with ‘relationships’, but will be based 
on real innovation and technologi-
cal merit.  Collaborating with foreign 
companies will be encouraged – so, 
as a prospective grantee or grantee 
partner, you’d better watch out. Just 
being mediocre will not make it. Just 
be ‘good’, for goodness sake. 
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Only the stepchildren in diagnostics and therapy – Part 1

The average prevalence of iron defi-
ciency in Europe is five to 10 per-
cent.* Whilst diagnosed in 4-8% of 
children between 13-15 years of age 
– at 20% – the highest prevalence is 
seen in women during their repro-
ductive years. 

However, what no one ever says 
publicly is that iron deficiency also 
occurs often as a fatal comorbidity 
in chronic illnesses, such as kid-
ney disease and renal insufficiency, 
chronic heart failure, intestinal dis-
eases, obesity and tumours, as well 
as tumour treatment.

Why aren’t clinicians and public 
health groups more aware of iron 
deficiency and its seriousness?
Lothar Thomas: ‘One reason is that, 
despite its detailed knowledge and 
innovative laboratory diagnostics 
about iron deficiency and anaemia 
caused by iron deficiency, labora-
tory medicine has been unable to 
educate clinicians in a convincing 
way for the past decade. This partly 
has to do with the clinical accept-
ance of laboratory medicine, which 
varies significantly in Germany. In 
daily clinical routine, the laboratory 
is often seen as a service provider 
and less so as a competent, equal 
partner. Therefore, the laboratory is 
little consulted in the establishment 
and correction of disease-related 
clinical guidelines on diagnostics 
and therapy. 

‘Perhaps some of the innovative 
laboratory parameters or diagnos-
tic algorithms are too complex to 
understand and interpret and there-
fore may be too complicated for the 
users. We must find new ways to 
convey our expertise and diagnos-
tics in a practical way.’

Iron is generally a component of 
plant and animal food sources. 
The average daily need is only 
one or two mg, and the daily diet 
of central Europeans, with 15 mg 
to 20 mg, contains an excess of 
iron from food – so why are there 
iron deficiencies? 
‘The causes for iron deficiency vary. 
First, it can be differentiated by 
events such as blood loss due to 
menstruation, blood donation, trau-
ma, chronic inflammatory diseases 
and tumours. Secondly, there are 
situations with increased require-
ments, e.g. pregnancy, growth and 
high-performance sport and thirdly, 
the limited uptake through e.g. mal-
nutrition, stomach, intestinal prob-
lems and inflammations.

‘To illustrate this: menstruating 
women lose 50 mL to 60 mL of 
blood and therefore 25 mg to 30 
mg of iron, which must be compen-
sated. With 500 mL of blood loss, a 
blood donor has instantly 250 mg 
less iron. Usually, such an acute loss 
can be balanced by the stored iron 
of the body’s own reticuloendothe-
lial system bound to ferritin (500 
mg iron in women and 1,000 mg 
iron in men). 

‘Subsequently, the iron stor-
age must be quickly replenished. 
‘However, our body can only absorb 
a small portion of the need-depend-
ent orally added iron. If we take 10 
mg of dietary iron, up to six mg of it 
can be absorbed. However, we only 
absorb 15 mg of 100 mg of dietary 
iron, i.e. the absorbed quantity is 
less the more dietary iron is offered.’ 

Is there a difference between iron 
consumed in meat or plants? 
‘It must be clearly stated that the 
heme iron from meat products – 
particularly “dark” meat – is sig-
nificantly better absorbed than iron 
from food of plant origin. Women, 
who generally consume more veg-
etables and fruit than men, and 
particularly vegetarians are at a 
significant disadvantage. Only 10 
percent of the iron content from 
plant sources is absorbed; so it’s 
not easy to balance any deficiencies 
with standard nutrition. 

‘Therefore it can be concluded 
that iron requirement and iron sup-

ply are in an instable balance. After 
all, the German Society for Nutrition 
recommends men take 10 mg and 
women 15 mg of iron per day 
through their diet. However, in this 
context, it is important to have 
a sufficient quantity of vitamin C 
in the diet because enteral iron 
absorption is ascorbic acid depend-
ent. Ingredients in coffee or tea 
immediately after a meal have a 
counterproductive effect.   

When does iron deficiency become 
complicated?
‘Iron deficiency without anaemia is 
found three times more often than 
iron deficiency with anaemia. For as 
long as the iron deficiency has not 
developed into anaemia, we speak 
of an uncomplicated iron deficiency. 
However, it must always be under-
stood as a precursor to anaemia.

‘Problems arise, if the stored iron 
has already been depleted, or has 
not been adequately replaced or, 
in the event of increased require-
ments, the storage iron cannot be 
mobilised e.g. after stimulation with 
recombinant human erythropoietin 
(rHuEPO). 

‘We have this situation in inflam-
mations with CRP levels of >5 mg/L. 
This is caused by the polypeptide 
hepcidin formed in the liver, which 
is the central regulator or iron 
homoeostasis. 

‘Under normal circumstances, an 
increase in this protein regulates the 
iron metabolism by slowing down 

iron absorption from the intestine, 
the iron transport to the placenta 
and the re-release of recycling iron 
from the reticuloendothelial sys-
tem. On the other hand, if the iron 
requirement increases, the hepcidin 
level is regulated downward.    

‘In chronic inflammations, the 
inflammation promoting interleu-
kin-6 also leads to an increase in 
hepcidin level, which in the end 
leads to an anaemia caused by 
inflammation through this causes 
permanent blockade of iron release 
from the macrophages, which 
decompose old erythrocytes in the 
spleen.  

‘Serious iron deficiencies are then 
expressed as microcytic hypochro-
mic anaemia. Therefore, it is impor-
tant to recognise any iron deficiency 
in the early phase, prior to the 
development of anaemia.’

What are the signs and effects of 
iron deficiency? 
‘There are many symptoms of iron 
deficiency. First, it should be deter-
mined when such symptoms occur. 
We differentiate between three 
stages: the storage iron deficiency 
(à iron supply), the iron deficient 
erythropoiesis (à iron requirement) 
and the iron deficiency anaemia.

‘If the iron deposits are empty 
due to a negative iron balance, 
but the functional iron is not yet 
affected in its circulation, then there 
are no clinical symptoms of iron 
deficiency. If the iron deposits are 
depleted and less functional iron is 
now circulated, then it leads to an 
insufficient iron supply, the eryth-
ropoiesis. 

‘The iron-dependent cell func-
tions of the organisms (such as the 
iron-dependent enzyme of the res-
piratory chain) are just as affected. 
In this sub-clinical condition, we 
don’t see any anaemia; however, 
there can already be physical signs 
of discomfort. 

‘If the result is anaemia because 
the iron is not substituted, then the 
problems escalate. Often, patients 
only seek medical advice when they 
suffer severe discomfort, i.e. during 
the later progression of the sub-clin-
ical and functional iron deficiency, or 
even after the iron deficiency anae-
mia has manifested itself. Patients 
feel tired and are running on a 
low “energetic flame”. Their quality 
of life is impaired. Particularly in 
children there is the risk of growth 
disorders due to severe chronic iron 
deficiency and neurological as well 
as cognitive losses can develop.

These cannot 
be revised. 
Iron deficien-
cy symptoms 
are expressed 
in many ways 
and it shows 
multiple symp-
toms.’

Part 2... To be 
continued in 
EH in 2015 

* Source: The 
German Society for 
Haematology and 
Medical Oncology

Iron deficiency and anaemia
Iron deficiency and resulting anaemia cause fatal comorbidities worldwide. Despite this, they are generally underestimated. Professor Lothar 
Thomas, specialist in laboratory medicine at Central Laboratory of the University Hospital of Frankfurt/Main, is calling for more information 
about the new laboratory parameters for diagnosis and monitoring of iron deficiency and iron substitution therapy. Dr Wolfgang Hildebrandt, 
of Siemens Healthcare Diagnostics GmbH, interviewed him about recent options in laboratory diagnostics.

Lothar Thomas, specialist in 
laboratory medicine at the Central 
Laboratory, Frankfurt/Main University 
Hospital, Germany

Fig. 4: Symptoms of iron deficiency with multifarious appearance
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A new filtering device spreads through Europe

Terry Gourlay is Professor of Bio-
engineering and head of the Department 
of Biomedical Engineering at Strathclyde 
University in Glasgow, Scotland. His main 
research interest is in cardiovascular 
devices with a specific focus on extra-
corporeal systems, life support,  
ECMO, cardiopulmonary by-pass and 
implantable devices.

The device consists of the Hemosep bag, shaker unit, a blood collection bag to hold the processed blood, and the intra-operative 
pump, suction and blood reservoir

Recycling blood lost 
during major surgery

Report: Mark Nicholls

Sucking up blood spilt during a major 
surgical procedure, or drained from a 
heart-lung machine after surgery, the 
Hemosep cell concentration system 
has a blood bag that uses a chemical 
sponge technology and mechanical 
agitator to filter red and white blood 
cells and platelets through a plastic 
membrane so that they can then be 
returned to the patient by intravenous 
transfusion. A critical benefit is that a 
patient receives their own blood back 
rather than having donated blood.

In recent months the system’s 
inventor Professor Terry Gourlay, 
from Strathclyde University, Glasgow, 
has seen significant implementation 
in hospitals across Europe and the 
UK. ‘Hemosep is a machine that’s a 
cell salvage device for use during a 
whole range of surgery,’ he explained. 
‘It was designed for cardiothoracic 
surgery but now has an application 
for accident and emergency, vascular 
and orthopaedic, anywhere there’s 
likely to be substantive blood loss. 

‘There are other technologies that 
do the same thing, but they are 
invariably fairly complex centrifuge 
devices. Hemosep’s USP is in its 
simplicity and the fact it does not 
use centrifuge but a powerful high 
performance super absorber.’

The advanced membrane in 
Hemosep does not permit the blood 
cells, including the smallest cells – 

the platelets responsible for clotting 
– to pass into the super-absorber. 
Therefore, Hemosep gives the patient 
back all their cells – red and white 
cells and platelets – rather than only 
red cells returned by other devices.’

Hemosep has been in develop-
ment at Strathclyde University since 
2007 and on the market since 2012, 
following successful clinical trials 
that were led by Professor Serdar 
Gunaydin, Head of Cardiac Surgery 
at the University of Kirikkale Hospital 
in Ankara, Turkey, which saw the sys-

tem receive the CE mark for Europe.
‘The primary benefit for patients of 

this type of technology is that they are 
getting their own blood back, which 
reduces the need for donor transfu-
sion and risk of transfusion reaction,’ 
he pointed out. ‘Another advantage 
is that they are not just getting red 
blood cells but all cells and that can 
have a positive impact on reducing 
bleeding. The early clinical study also 
demonstrated that Hemosep removed 
pro-inflammatory molecules.’ 

For clinicians, the device is simple 

to use with no specialist expertise 
required and, for a hospital and 
health system, it reduces the need 
for donor blood and associated com-
plications. 

The Hemosep device also occupies 
a small footprint and is easily port-
able.

Along with wider use across 
Europe and Asia, there are plans to 
introduce the system into Africa and 
Australasia via Brightwake Ltd, spe-
cialist in research and development, 
engineering, production and global 

marketing of products. A key factor 
in the partnership with Brightwake 
has been the company’s knowledge 
of textiles and expertise to invent fil-
ters with microscopic meshes. These 
make Hemosep the only machine 
in the world capable of salvaging 
the tiny platelets that help blood to 
clot. The avoidance of post-operative 
complications and a reduced reli-
ance on blood banks mean poten-
tially huge savings for the National 
Health Service (NHS), estimated at 
over £10m a year.

Next generation devices are 
already being developed as 
Professor Gourlay’s team works with 
Brightwake to improve performance.

There are also adaptations planned 
for a military setting, where particular 
challenges include using it away from 
main centres, and for the develop-
ment of a version that requires no 
power as well as a version for pae-
diatric surgery and also veterinary 
surgery.

Dr Markus Cornberg is managing 
senior physician at the Centre 
of Internal medicine as well as 
senior physician at the Clinic of 
Gastroenterology, Hepatology and 
Endocrinology at the Medical University, 
Hanover. His clinical work focuses on 
the treatment of patients with liver 
disease. He was lead physician in 
several clinical studies, which looked at 
new drugs for hepatic viral infections. 
In 2007 and 2010 he served on the 
organisational committee, which 
drafted the S3 guidelines for hepatitis B 
management. 
His basic research focuses on the role 
of cellular immune responses with 
regard to the course of disease and the 
treatments response of patients with 
viral hepatitis. 

at most six months. ‘The major 
advantage of these drugs is the 
fact that they have few side effects,’ 
Cornberg explains. The drawback: 
They come with a price tag of up 
to 100,000 euros per course. ‘The 
drug development costs have to be 
recovered but the price will drop,’ 
Cornberg says but underlines that 
life-long therapies for other diseases 
are equally expensive.

In January 2014 sofosbuvir was 
introduced, simprevir followed suit 
in May and in August the third new 
drug, daclatasvir, was approved. In 
November, Gilead is expected to 
present an oral hepatitis medication 
that combines two of the agents 
and, for January 2015, AbbVie 
announced a triple combination. 

In his presentation Dr Cornberg 
will also cover other forms of hepa-
titis, such as A and E. Both are 
prevalent in tropical countries, 
nevertheless Dr Cornberg explains 
that,hepatitis E pathogens can occur 
in Europe ‘...for example in food 
such as uncooked meat, ground 
pork sausage or wild boar meat.’
Approximately twenty percent of 
the German population are esti-

mated to have been exposed to the 
hepatitis E virus, Cornberg says, but 
mostly with genotype 3, a rather 
benign variant, while in the tropi-
cal countries genotype 1 is com-
mon: ‘In very rare cases we have 
patients with jaundice, albeit today 
we know that transplant patients 
or immunocompromised patients 
are particularly at risk.’  They can 
develop chronic hepatitis, where 
the virus remains in the body and 
causes inflammations. ‘Ever since 
we’ve understood this we detect the 
hepatitis E virus much more often. 
Before, we simply didn’t look for it,’ 
Cornberg explains.

In Germany, estimates mention up 
to one million carriers of hepatitis B 
and C with the major transmission 
vector for hepatitis B being sexual 
intercourse. Also in that coun, preg-
nant women are routinely tested for 
the virus to prevent a transmission 
from mother to the child.  Most 
hepatitis B carriers do not show 
symptoms, ‘the virus sleeps in the 
body and can break out at any time,’ 
according to Dr Cornberg.
Immunosuppressant drugs such as 
rituximab are used to treat rheuma-
tism, lymphoma or multiple sclero-
sis. But, Cornberg warns, the phy-
sicians should exercise prudence 
since these drugs weaken the anti-
bodies, which in turn can activate 

the hepatitis B virus. The disease 
can be extremely severe, even fatal, 
Cornberg says and emphasises that 
physicians must be arware of this. 
Even in healthy patients who carry 
hepatitis B markers, rituximab can 
reactivate these markers. Then, a 
conventional hepatitis B treatment 
must be initiated. ‘Unfortunately it 
does happen that patients are not 
properly tested before receiving 
medication,’ he says, ‘and then the 
liver function tests skyrocket and 
before it occurs to you that your 
patient might have hepatitis B, he’s 
almost dead.’

Earlier this year a drug was launched that can cure hepatitis C without severe side effects in most 
patients. Whilst the treatment is fast, it is very expensive but does avoid liver cancer and thus makes liver 
transplants superfluous. This is only one of the many promising developments in hepatitis research that 
Dr Markus Cornberg of the Medical University Hanover has addressed at the Medica Education Conference. 

Breakthrough in 
hepatitis C research

‘Hepatitis C is a chronic infectious 
disease caused by a virus which 
was identified in 1989,’ says Markus 
Cornberg, adding: ‘Until recently the 
treatment consisted of a combina-
tion of interferon and ribavirin, two 
unspecific drugs of which we even 
to date don’t know why they work.’ 
However, only about 30 percent 
of the infected patients received 
the medication, the expert points 
out, since ‘in patients hepatitis with 

advanced liver disease or other 
severe sequelae we could not use it 
due to the adverse effects. 
However, now we have antiviral 
substances such as protease inhibi-
tors, polymerase inhibitors and 
NS5A inhibitors which for the first 
time provide a targeted and effective 
hepatitis C treatment.’
The new drug can cure hepatitis C 
in more than 90 percent of patients 
with a course of treatment taking 

Therapeutic 
revolution – new drug 
fights hepatitis C 
successfully



         
          
          
          
          
          
          
          
          
         

Quellen: European Diagnostic Manufacturers 
Association (EDMA) 2012, EU-Kommission 2012, 
VDGH-Mitgliederbefragung 12/2013

Neue IVD-Verordnung
Auswirkungen auf die Hersteller 

Erhöhter 
Personalbedarf?

Ja

Nein

64,1%

35,9%

Geschätzte  
Mehrkosten insgesamt  
für die  europäische  
IVD-Branche (Fünfjahreszeitraum)

425 Mio. €
EU-Kommission 2012

580 Mio. €
EDMA 2012

EU draft IVD regulation
Repercussions for the manufacturers

Total additional costs 
for the European IVD  
industry (five-year period; estimate)

More staff 
required?

Yes  64.1 %

35.9 % No

€ 425 mio
European Commission  

2012 € 580 mio
EDMA 2012

Sources: European Diagnostic Manufacturers 
Association (EDMA) 2012, European Commission 
2012, VDGH member survey 12/2013
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Is it a coincidence that Brussels 
and Berlin presented draft regula-
tions at the same time, or was this 
a planned action?
‘The EU IVD draft regulation is – in 
some aspects massive – a tightening 
of current legislation that will cause 
significant cost increases for manu-
facturers. For a five-year product 
approval term, additional costs are 
estimated to amount to about €500 
million Europe-wide. The industry, to 
be sure, supports the basic approach 
of the draft regulation, namely to 
enhance – within the existing legal 
framework – legal certainty and 
European harmonisation of laws in 
order to increase patient safety. ‘We 
do support legislation, because we 
know that we need people to trust 
our products; but we as manufactur-
ers also need to be sure we can trust 
the system of market access, mar-
ket surveillance and market control. 
What we simply cannot support are 
measures that increase bureaucracy 
rather than safety.’ 

‘The draft fees regulation by the 
German Ministry of Health proposes 
drastic fee increases and new fees. 
The extreme increase of the mini-
mum fee is entirely unreasonable. 
The Ministry argued that classifica-
tion decisions often involve com-
plex review processes to determine 
whether a product is a medical, 
pharmaceutical or cosmetics product. 

‘The EU draft IVD regulation pro-
poses a new classification system that 
will trigger more classification inquir-
ies with the manufacturers. However, 

classification inquiries regarding an 
IVD product cannot be compared to 
those regarding complex medical or 
combination products. 

‘VDGH proposes to maintain the 
current fee of €200. A new fee of 
€160 is envisaged to report relevant 
incidents in connection with new 
IVD product tests. We consider the 
introduction of this new fee unjusti-

fied since law requires notification. 
Also, the majority of these notifica-
tions are not related to a specific 
product. 

‘During performance reviews, 
which run over a longer period of 
time, samples are taken intermittent-
ly. Incidents, however, do not occur 
when such samples are taken; inci-
dents occur when study participants 

develop a disease. Even incidents 
that are not related to a product 
have to be reported. To charge a fee 
for this type of notification is, as far 
as we are concerned, an unjustified 
financial burden. 

‘On 10 November 2014 the adopt-
ed fee schedule was published. The 
minimum fee is €400 and the inci-
dent notification fee is between €25 
and €250. 

‘The fee adjustments in German 
are not directly related to the EU IVD 
draft regulation, nonetheless they do 
create an additional financial burden 
on the IVD industry since, in the 
future, more classification decisions 
will have to be made.’

Why could the new classification 
system in the updated EU IVD 
regulation create an additional 
financial burden?
‘Adjustments and cost increase, 
which are already contained in the 
regulation, are mainly caused by the 
new rule-based product classifica-
tion, which complicates the approval 
procedure. In the future, a noti-
fied body will be involved in more 
than 90 percent of all in vitro diag-
nostic products. Notified bodies are 
test and certification bodies, which 
themselves are approved and con-
trolled by the authorities. They certify 
quality management systems, review 
products and interpretations and 
release product batches. In order to 
prepare for the new EU IVD regula-
tion and its effects a transition period 
of five years is required. This time is 
needed to manage the implementa-
tion of the new classification system, 
conformity evaluation processes and 
documentation requirements.’

Are there any Europe-wide esti-
mates on the number of lab test 
approvals that will be concerned?
‘The new classification system will 
apply to about 40,000 products of 
manufacturers throughout the EU; in 
Germany roughly 8,000 tests need to 
be classified. A small or medium-size 
enterprise, which has to reclassify 
about 100 products, cannot fulfil the 
requirements within three years. 

‘Additionally, after the adop-

tion of the IVD regulation, both 
the European Commission and the 
national authorities will have to cre-
ate certain preconditions, inter alia a 
European database has to be imple-
mented and national law has to be 
adapted. 

‘VDGH does not oppose the new 
EU IVD regulation. However, we do 
demand that each new requirement 
is tested beforehand: does it really 
enhance patient safety or does it 
just inflate bureaucracy? The legisla-
tor has to take into account that in 
vitro diagnostic devices are never 
used in or with the human body. 
Consequently, their risk potential is, 
by definition, minimal. For manufac-
turers to be able to implement the 
new requirements, VDGH demands 
an adequate transition period. Earlier 
and comparable legal reforms grant-
ed five years.’

Why do you predict the future 
need for more staff? 
‘Two thirds of the companies affected 
anticipate that they need more staff 
due to the new classification system 
and the new approval procedure, 
which entails additional tests and 
documentation. Compliance with the 
new requirements cannot be realised 
with the current staff.’

It is anticipated that more lab 
tests will be categorised in higher 
risk classes. Do those classes mean 
higher approval fees and what is 
the range of minimum fees?
‘A notified body will be involved in 
35 to 40 percent of all conformity 
assessment procedures in risk classes 
C and D – currently the rate is about 
five to ten percent. For 90 percent 
of the products, the notified body 
will evaluate the quality management 
system. The manufacturers – in coop-
eration with the notified body – have 
to adapt their QMS and provide the 
necessary resources to make sure 
their products comply with the new 
requirements by the end of the tran-
sition period.

‘We cannot yet calculate a pre-
cise figure regarding the additional 
costs. Per parameter, for what will 
be categorised in class C we expect 
additional costs to amount to €12,000 
and €26,000; for class B param-
eter the estimate is €1,100 to €2,100. 
Approximately 30 to 50 percent of 
these costs will recur every year.’

What significant problems might 
occur for the industry? 
‘Small and medium-size enterprises 
are the backbone of the German IVD 
industry: they account for 45 percent 
of the manufacturers, while less than 
nine percent are large corporations. 
The SME’s financial capacities and 
their capacity to shoulder additional 
quantitative and qualitative require-
ments are fully exhausted. In a highly 
regulated market, such as lab ser-
vices, costs cannot easily be passed 
on to the customer. 

‘The self-government bodies must 
take regulatory requirements into 
account when setting lab fees and 
they must negotiate economically 
viable reimbursement rates.’

Reimbursement rates 
must be negotiated
Last October the Association of the German Diagnostics Industry (VDGH) warned that the proposed 
EU regulation on in vitro diagnostic medical devices will increase production costs. Simultaneously 
with the Brussels proposal publication, the German Federal Ministry of Health presented a draft fees 
regulation that includes significant increases and several new fees, inter alia the minimum fee for 
the classification of medical products is set to rise from currently €200 to €1,400. EH correspondent 
Walter Depner interviewed Dr Martin Walger, Managing Director of VDGH in Berlin about the likely 
consequences of the new regulations.

Martin Walger manages the German 
Diagnostics Industry Association


