





Emergency departments voice concerns

Understaffed and overcrowded: survey

highlights ED safety fears

A survey of emergency medicine
practitioners across Europe has
highlighted major concerns over
safety and overcrowding in
Emergency Departments (ED).
Understaffing, too few doctors
and the risk of burnout were
also among the issues high-
lighted in the Europe-wide sur-
vey by the European Society of
Emergency Medicine (EUSEM).
While AI technology may help al-
leviate some of these issues, its
implementation is connected to
new challenges.

Provisional findings of the survey,
which is still in progress, were
presented at the EUSEM 2023 con-
gress in Barcelona by Dr Said Ha-
chimi-Idrissi in a session which
also focused on how technology
can impact safety and quality with-
in the ED. During his presentation,
he admitted that the scenario was
complex with no clear solutions.
‘The objective of the survey is to
get an insight on Quality and
Safety programme initiatives across
Europe and more specifically in
emergency departments and/or in
Pre-Hospital EM settings,” added Dr
Hachimi-Idrissi, who is Clinical
Chief of the Emergency Depart-
ment (ED) at UZ Ghent in Belgium.

A key finding of the survey so far is
that about 90% of professionals
feel that at times the number of pa-
tients in their ED exceeds the ca-
pacity of the department to pro-
vide safe care and  that

Real-time drug identification

overcrowding is a regular and seri-
ous problem. Dr Hachimi-Idrissi
added: ‘Overcrowding is not just an
issue of discomfort or loss of dig-
nity, but carries a substantial risk of
harm and increased mortality.
Understaffing was another major
contributory factor.’

He said there are far too few doc-
tors for the volume and complexity
of many of the patients. This in-
creases the risk of harm to the pa-
tient, and of morbidity and mortal-
ity, when the length of stay at the
ED is too long. In addition, this im-
balance is imposing stress, which
may result in burnout, practitioners
leaving the profession, impacting
relationships and use of illicit sub-
stances. The expert hopes the sur-
vey findings help lead to changes
in emergency care practice, in-
crease awareness of the risk, and
mitigate and tackle that risk to de-

liver  improvements.  Adminis-
trators, nurses, physicians, and pa-
tients all have a role to play in
achieving that, he added, naming
development of clinical inter-
ventions to reduce adverse events,
better monitoring, the use of KPI
(key performance indicators) and
benchmarking as viable option to
move towards this goal.

Technology could also have a role
to play in making more efficient
use of time in the ED and impact
positively on quality and safety,
such as use of Artificial Intelligence
(AD) tools.

‘Al and machine learning would
help to monitor patients and inte-
grate data, vital signs and symp-
toms to define the population at
risk, though more research in this
area is needed,” Dr Hachimi-Idrissi
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said. However, he remains con-
cerned that the current environ-
ment in EDs across Europe is a
health hazard for patients and
healthcare providers.

The session also included presen-
tations looking at how hi-tech can
catch impact positively on quality
and safety in the ED; the use of big
database and AI on continuous
quality and safety improvement in
emergency medicine; and how to
integrate patient satisfaction in big
databases to improve perform-
ances in the ED.

*In a separate EUSEM session, find-
ings were presented from a study
that indicate the AI chatbot
ChatGPT performed as well as
trained doctors in suggesting likely
diagnoses for patients being as-
sessed in the ED!.
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Dr Said Hachimi-Idrissi is Clinical
Chief of the Emergency Department
at UZ Ghent in Belgium and Profes-
sor of Critical Care Medicine at the
University of Ghent as well as Profes-
sor at the Free University Brussels. A
Past President of the Belgian Society
of Emergency and Disaster Medicine,
he is Director of the Global Network
on Emergency Medicine, a council
member of the paediatric section of
the EuSEM and has published exten-
sively in peer-reviewed international
publications.

While researchers at Jeroen Bosch
Hospital, s-Hertogenbosch, The
Netherlands acknowledge that
more work is needed, their find-
ings suggest the technology could
support doctors working in emerg-
ency medicine, potentially leading
to shorter waiting times for pa-
tients.

Report: Mark Nicholls

Al camera detects incorrect medication transfers

With high proficiency, a deep-
learning model identified con-
tents of vials and syringes, con-
firming whether medication
transfers were correct. A team of
researchers says it has devel-
oped the first wearable camera
system that, with the help of AI,
detects potential errors in medi-
cation delivery. In a new test, the
video system recognized and
identified, with high proficiency,
which medications were being
drawn in busy clinical settings.
The AI achieved 99.6% sensi-
tivity and 98.8% specificity at de-
tecting vial-swap errors.

The system could become a critical
safeguard, especially in operating
rooms, intensive-care units and
emergency-medicine settings, said
co-lead author Dr. Kelly Mi-
chaelsen, an assistant professor of
anesthesiology and pain medicine
at the University of Washington
School of Medicine. “The thought
of being able to help patients in
real time or to prevent a medi-
cation error before it happens is

very powerful,” she said. “One can
hope for a 100% performance but
even humans cannot achieve that.
In a survey of more than 100 an-
esthesia providers, the majority de-
sired the system to be more than
95% accurate, which is a goal we
achieved.”

Drug administration errors are the
most frequently reported critical
incidents in anesthesia, and the
most common cause of serious
medical errors in intensive care. In
the bigger picture, an estimated 5%
to 10% of all drugs given are as-
sociated with errors. Adverse
events associated with injectable
medications are estimated to affect
1.2 million patients annually at a
cost of $5.1 billion.

Syringe and vial-swap errors most
often occur during intravenous in-
jections in which a clinician must
transfer the medication from vial to
syringe to the patient. About 20%
of mistakes are substitution errors
in which the wrong vial is selected
or a syringe is mislabeled. Another

20% of errors occur when the drug
is labeled correctly but ad-
ministered  in Safety
measures, such as a barcode sys-
tem that quickly reads and con-
firms a vial’s contents, are in place
to guard against such accidents.
But practitioners might sometimes
forget this check during high-stress
situations because it is an extra
step in their workflow.

error.

The researchers’ aim was to build a
deep-learning model that, paired
with a GoPro camera, is sophis-
ticated enough to recognize the
contents of cylindrical vials and
syringes, and to appropriately
render a warning before the medi-
cation enters the patient. Training
the model took months. The inves-
tigators collected 4K video of 418
drug draws by 13 anesthesiology
providers in operating rooms
where setups and lighting varied.
The video captured clinicians ma-
naging vials and syringes of select
medications. These video snippets
were later logged and the contents
of the syringes and vials denoted

to train the model to recognize the
contents and containers.

The video system does not directly
read the wording on each vial, but
scans for other visual cues: vial and
syringe size and shape, vial cap
color, label print size. “It was par-
ticularly challenging, because the
person in the OR is holding a syr-
inge and a vial, and you don’t see
either of those objects completely.
Some letters (on the syringe and
vial) are covered by the hands. And
the hands are moving fast. They
are doing the job. They aren’t pos-
ing for the camera,” said Shyam
Gollakota, a coauthor of the paper
and professor at the UW's Paul G.
Allen School of Computer Science
& Engineering.

Further, the computational model
had to be trained to focus on medi-
cations in the foreground of the
frame and to ignore vials and syr-
inges in the background. “Al is
doing all that: detecting the spe-
cific syringe that the healthcare
provider is picking up, and not de-

tecting a syringe that is lying on
the table,” Gollakota said.

This work shows that AI and deep
learning have potential to improve
safety and efficiency across a
number of healthcare practices. Re-
searchers are just beginning to
probe the potential, Michaelsen
said.

The study also included re-
searchers from Carnegie Mellon
University and Makerere University
in Uganda. The Toyota Research In-
stitute built and tested the system.
The Washington Research Foun-
dation, Foundation for Anesthesia
Education and Research, and a
National Institutes of Health grant
(KO8GM153069) funded the work.
The authors’ declared their poten-
tial conflicts of interest in their
paper, which will be made avail-
able on request.

Source: University of Washington
School of Medicine
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Artificial intelligence meets internal medicine

Medical Al: Enter ‘dea ex machina’

In the world of theatre, the ‘deus
ex machina’, the god from the
machine, is a dramaturgical trick
to resolve seemingly unsolvable
conflicts. Can artificial intelli-
gence (AI) also be such a univer-
sal problem solver for internal
medicine? At the Annual Con-
gress of the German Society of
Internal Medicine (DGIM) in
Wiesbaden, Dr Isabella Wiest ex-
plored the potential — and limi-
tations — of AI helpers.

The research associate at the Else
Kroner Fresenius Centre (EKFZ)
for Digital Health at TU Dresden
and resident physician at Mann-
heim University Hospital explained
that the aspect of generative Al in
particular shows enormous poten-
tial.

Every person generates a large
quantity of health-related data on
their way through doctors‘ sur-
geries and clinics, but also in their
private lives, and this data could be
analysed by an AI for clinically rel-
evant patterns, the expert pointed
out. Examples include medical re-
ports, radiology images, histopath-
ology scans as well as genome and
sensor data.

However, the availability of this
wealth of data is only half the
battle, Wiest pointed out: around
80% of data is stored in un-
structured form, and the free text
of findings often contains relevant
additional information that goes
beyond the structured data. In
order to wuse this information
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quantitatively, much manual re-
work has been necessary up to
now. Traditionally, tasks such as
transferring the data from doctors’
letters into a table have fallen to
the doctoral students.

This tedious and unrewarding
work could be delegated to a gen-
erative Al, explained the expert, re-
ferring to what is currently prob-
ably the best-known application:
The large language model (LLM)
ChatGPT from OpenAl. This pro-
gram has been trained on large
text corpora and is able to generate
new content on this basis. This also
includes extracting information
from unstructured texts. One re-
cent study has demonstrated useful
results in retrieving TNM stages
(tumour/node/metastasis) from
pathological reports — even if these
had not been digitised.

However, the OpenAl solution can-
not be used in these cases, as the
sensitive patient data should never
be transferred to the US company‘s
servers, Wiest pointed out. A viable
alternative would be locally-run
language models such as Llama-2,
which can be installed on a com-
puter on site. ‘This means that the
data stays where it is generated
and does not leave the hospital or
practice” Despite having far less
computing power, the local AI
model delivered good results in
tests with gastroenterological en-
doscopy findings, the expert re-
ported.

Initial studies suggest that the
LLMs also perform well when sum-
marising the content of clinical
texts. Although these summaries
are by no means flawless, Wiest re-
cognised that the Al-generated
texts contain fewer misinter-
pretations and inaccuracies than
those of human experts. The ex-
pert argued that the use of these
tools could ‘make work easier and
increase efficiency, leaving more
time for the patient and less time
for documentation’.

However, for LLMs to provide
medically accurate information
without producing the infamous
“hallucinations”, the input has to
be right, Wiest pointed out: for
example, current guidelines would
have to be entered into a database
in the form of machine-readable
vectors so that the corresponding
prompt results in well-founded
answers. This approach, known as
‘Retrieval Augmented Generation’
(RAG), has already produced some
good results in initial trials, accord-
ing to the expert. ‘This is a promis-
ing technology that doctors can
use to have up-to-date treatment
recommendations available when
they are needed.

The increasing digitalisation of
health data opens up numerous
other potential applications for Al,
Wiest explained: From predicting
microsatellite instability (MSD to
detect genetic changes in histo-
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pathology, through organ seg-
mentation to support surgical treat-
ment planning, to assessing
radiological images. However, she
emphasised that irrespective of the
specialist area, it is fundamentally
important to have a solid data basis

and to validate the trained models
thoroughly. ‘We need to scrutinise
generative Al very critically and de-
velop good metrics.” She concluded
that the transparency of the models
and explainability of the results
must always be ensured.

As an alternative to the current
models, which are tailored to nar-
rowly defined tasks, more recent
research is moving in the direction
of a “generalist” AI. This is de-
signed to integrate any data moda-
lities from the clinic and practice
into an application and thus enable
a holistic view of medical issues —
such a model might at least come
close to the concept of the deus ex
machina.

‘Whether such a model will exist at
all remains to be seen, said the ex-
pert, pointing out the high level of
complexity required. Instead of
having a single “jack-of-all-trades”
Al, she suggested that individual,
specialised models might also be
orchestrated with the help of a par-
ent Al — a so-called LLM agent. De-
pending on the clinical task, this
supervising algorithm would “con-
sult” the appropriate Al in order to
generate a diagnostic or treatment
recommendation based on its ex-
pertise.

The final hurdle that Wiest ad-
dressed was the integration of the
models into existing healthcare in-
frastructures. ‘Interoperability of
digital systems is urgently needed
for this.’ This means there are still a
few challenges to overcome before
Al can make the leap from digital
assistant to a fully-fledged clinical
dea ex machina.

Report: Wolfgang Bebrends
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Transformative technology

Debating the case for Al in pathology

Artificial Intelligence (AI) re-
mains a divisive topic within the
discipline of pathology with a
range of opinions over its cur-
rent value and applicability in
clinical settings. While most ex-
perts agree that the technology
will not replace pathologists, it
might still spell bad news for
those who do not embrace Al in
their daily practice. On the other
hand, reservations persist about
whether pathologists are ready
to achieve this adoption this in
the first place.

The topic was discussed during a
lengthy session at the 36th Euro-
pean Congress of Pathology in Flo-
rence, Italy, where speakers argued
the pros and cons of Al within pa-
thology in a lively debate. Dele-
gates were also asked to add their
views during real-time surveys on
pertinent questions regarding Al.

Yet it was a powerful opening from
a leading AI expert that set the
tone for the session. Dr Ricardo
Baptiste Leite, CEO of HealthAI — a
Geneva-based global agency for re-
sponsible AI in health - said the
global AI healthcare market was
worth $11bn in 2022, with China
taking a lead with 61% of patents
in 2015-22, compared to 21% from
America and a mere 2% from the
UK and the EU. The market worth
is estimated to reach nearly half a
trillion US Dollars in 2032.

‘We are on the verge of tremen-
dous geopolitical tensions in which
Europe really needs to reposition
itself if it wants to be an active
player, he said. Leite indicated that
Al may be accelerating healthcare
inequalities and that it was import-
ant to bring the human factor into

the conversation and ensure that
the ‘use of technology can lead to
better health outcomes’ for pa-
tients.

The expert pointed out key Al
trends, including healthcare ana-
lytics, medical diagnostics, tele-
health, robotics, management and
clinical trials. On the other hand,
significant challenges remain, such
as cybersecurity risks, regulatory
and ethical issues. There is also
global fragmentation with different
requirements, approval processes
and timelines across different
countries.

While AI shows clear potential to
save lives, Leite underlined the
need to get regulation right. ‘Lack
of effective governance of Al in
health increases risks for citizens,
and we are living in an age that I
would define as the “wild west of
AY”. In many contexts, people are
using this technology with no over-
sight, and companies are putting
this technology in countries where
there is no data protection.” As a
former Parliamentarian, he there-
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fore advocates ‘light legislation, ef-
fective regulation’ for AI and ex-
pressed his belief that politicians
relinquish power on the topic
more to regulatory bodies.

As the session moved on, the panel
debated whether pathologists are
even ready for Al in practice.

Arguing in favour, Prof. Dr Falko
Fend from the Institute of Pathol-
ogy at Tibingen University Hospi-
tal in Germany, discussed what
pathologists want from AI, such as
increased diagnostic accuracy and
extraction of “invisible” biologic
and prognostic features, and
looked at the AI tools that are
needed in pathology. But he
warned: ‘To use it in a technical
way, we need an integrated digital
pathology system; we need ex-
pertly curated cohorts, clinically
and diagnostically valid questions,
intensive collaboration with com-
puter scientists, stringent evalu-
ations in practice settings, and
data’

Bottlenecks to AI are the availabil-
ity of digital pathology, computing
power and storage, and a need for
regulation. While there are doubts
over jobs and skills erosion, the ex-
pert said there is a need to foster a
‘pragmatic attitude’ to AI. ‘Pathol-
ogists need to be involved right
from the beginning, testing al-
gorithms rigorously in clinical
diagnostic setting, he continued.
‘In the end, AI should not replace
expertise in pathology, but pathol-
ogists should use Al tools to make
a better diagnosis and not see Al as
a replacement for expertise. Per-
haps AI will make us better pathol-
ogists, but different ones to before.’

Providing the con counterpart to
Prof Fend’s pro-arguments, Dr Ca-
therine Guettier from the Depart-
ment of Pathology, Hopital Bicétre,
Paris, suggested pathologists are
not ready for Al in practice. She de-
clared that AI in pathology is still
in the exploratory phase, with only
very few early adopters. To back
up this claim, the expert pointed
out that, as of April 2023, there
were fewer than ten Al-enabled
medical devices in pathology ap-
proved by the FDA — compared to
nearly 400 in radiology.

‘The integration of Al in pathology
has been limited by a range of ob-
stacles: the slow diffusion of digital
pathology, which is the basis of AI,
uncertainties about the quality of
Al algorithms and the regulatory
constraints,, she said. Elements
missing for large-scale adoption of
Al in real life settings include
seamless integration of algorithms
in the pathologist workflow, a sus-
tainable economical model and
lack of an in-depth reflection on
the strategy for using AI within the
discipline.

However, in a survey during the
session, more than half of dele-
gates found themselves supporting
the “pro” side, agreeing, or even
strongly agreeing, that pathologists
are ready for using Al in practice.

A second debate focused on inter-
pretability and explainability in AI
and whether it is necessary. Vin-
cenzo LImperio, Assistant Pro-
fessor of Pathology at the Univer-
sity of Milano-Bicocca, Monza,
Italy, argued that it is. ‘Inter-
pretability and explainability in AI
can be of help when applying
these algorithms for diagnostic
purposes, he said. However, Diana
Montezuma Felizardo from the
clinical laboratory group IMP Diag-
nostics in Portugal, argued against
the question. She said: ‘Al has
made significant advances in vari-
ous fields, including pathology. As
Al models become more complex,
the topics of interpretability and
explainability have risen as key
concerns. The real issue often lies
in the delicate balance between
making AI understandable while
maintaining its sophisticated capa-
bilities.

Report: Mark Nicholls

Falko Fend

Professor Dr Falko Fend is Medical
Director at the Institute of Pathology
and Neuropathology and Head of the
Department of General and Molecu-
lar Pathology and Pathological Anat-
omy at Tiibingen University Hospital
in Germany.

Catherine
Guettier

Catherine Guettier is Professor of
Pathology at Paris-Saclay University
and Head of the Department of Pa-
thology Hopitaux Universitaires
Paris-Saclay — Assistance publique —
Hopitaux de Paris (AP-HP). A pioneer
of digital pathology in France, her ex-
pertise is in liver pathology and de-
velopment of Al-based algorithms in
pathology.

Ricardo
Baptista Leite

Dr Ricardo Baptista Leite is a Por-
tuguese-Canadian medical doctor
trained in infectious diseases with
extensive experience in global
health. Prior to his current role as
CEO of HealthAl, he served four
terms as a Member of Parliament in
Portugal.

Dr Diana Montezuma Felizardo is
Head of R&D at IMP Diagnostics, a
group of clinical diagnostic labora-
tories specializing in anatomic pa-
thology and headquartered in Porto,
Portugal.

Vincenzo L'Imperio is Assistant
Professor of Pathology at the Univer-
sity of Milano-Bicocca, Monza, Italy.
His professional interests focus on
renal pathology, hematopathology
and proteomics.
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Hyperbaric oxygen therapy to reduce toxic effects

HBOT shows promise after breast cancer
radiotherapy

Hyperbaric oxygen therapy
(HBOT) treatments could offer
relief to breast cancer patients
who experience late toxicities
following radiotherapy treat-
ment. To date, the handful of
completed clinical trials only
produced inconclusive or contra-
dictory results. Therefore, results
from the latest trial, named
HONEY (Effect of Hyperbaric
Oxygen Therapy on Breast
Cancer Patients with Late Radi-
ation Toxicity), were anxiously
awaited. However, the re-
searchers’ insights, published in
JAMA Oncology, also do not pro-
vide much definitive evidence of
HBOT’s benefit.12

HBOT provides 100% oxygen for
inhalation inside a pressurized
treatment chamber. The therapy is
used to treat a large variety of
medical  conditions, including
toxicities caused by cancer treat-
ments, by increasing the amount of
oxygen that the blood can carry
throughout the body and by de-
livering oxygen-rich plasma to hy-
poxic tissue. This can help
strengthen immune responsiveness
and encourage new collagen de-
position and endothelial cell
formation.?

The HONEY trial

A multi-institutional team in the
Netherlands conducted the hospi-
tal-based randomised clinical trial
to assess the effectiveness of HBOT
to reduce or eliminate moderate or
severe breast, chest wall, and/or

Brain cancer immunotherapy
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Glioblastoma is the most com-
mon and most aggressive pri-
mary brain tumour, with an aver-
age survival after diagnosis of
less than two years, and against
which current treatments remain
ineffective.

In recent years, immunotherapies
have given patients renewed hope,
albeit with relatively modest suc-
cess. A team from the University of
Geneva (UNIGE) and the Geneva
University Hospitals (HUG) has
succeeded in identifying a specific
marker on the surface of tumour
cells, and in generating immune
cells carrying an antibody to de-
stroy them. Furthermore, these
cells, called CAR-T cells, appear to
be capable of targeting diseased
cells in the tumour that do not
carry this antigen, while sparing
healthy cells. These results, pub-
lished in the journal Cancer Immu-
nology Research, are a first step to-
wards the development of clinical
trials with human patients.
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shoulder pain in combination with
edema, fibrosis, or movement re-
striction 12 months or longer fol-
lowing breast irradiation. Three
hundred eighty-eight (19.1%) pa-
tients out of 2,029 survey re-
sponders (who had been partici-
pants in a previous breast cancer
clinical trial) reported they were
experiencing these late toxic ef-
fects. A total of 189 were eligible to
participate in the HONEY trial.

The researchers invited 125
women to receive 30 to 40 HBOT
sessions 120 minutes in duration
over a period of six to eight con-
secutive weeks. Eighty-five women
declined the treatment, with 70
saying that the time commitment
required to participate was too
great. An additional 61 were se-
lected as the control group.

Ultimately, only 31 women com-
pleted the HBOT treatment, which
consisted of breathing 100%
oxygen through an oxygen mask
during four intervals of 20 minutes
at an atmospheric pressure of 2.5
ATA (or bar). Principal investigator
Prof. Helena M Verkooijen, MD,
PhD and colleagues evaluated
these patients at baseline and at
three- and six-months post-treat-
ment. They report that in follow
up, moderate to severe pain was
not statistically different between
the HBOT group (50%) and the
control group (62%). However, the
HBOT treatment participants ex-
perienced a significant reduction in
fibrosis.

In an accompanying editorial, Dr
Ezra Hahn of the Princess Margaret
Cancer Centre in Toronto, Prof. Dr
Aron Popovtzer of the Hadassah
University Medical Center in Jeru-
salem, and Prof. Dr Benjamin W.
Corn of the Hebrew University Fac-
ulty of Medicine in Jerusalem,
write: ‘We now have modest evi-
dence to justify the use of HBOT in
treating the chronic morbidities as-
sociated with breast irradiation.
[...] In terms of the next steps, ad-
equately powered randomized,
sham-controlled, double-blind
trials will be necessary to truly de-
termine the benefit of HBOT. 2

Breast cancer-related HBOT clinical
trials in progress

Two clinical trials are currently
underway in Asia to evaluate how
HBOT may reduce toxicities
caused by radiotherapy to treat
breast cancer. South Korean re-
searchers at the Cha Ilsan Medical
Center, a woman’s hospital in Goy-
ang-si near Seoul, are conducting a
clinical trial to determine the effi-
cacy and safety of HBOT to pre-
vent radiation dermatitis. Patients
receiving adjuvant radiotherapy
following breast conservation sur-
gery for localized invasive breast
cancer are either randomized to re-
ceive HBOT three times a week
after completing five fractional
radiotherapy treatments (for 60 Gy
total) or to receive standard edu-
cation in dermal care. Principal in-
vestigator Assistant Professor Jee
Young Lee advises that the study,
which started November 2023, is

measuring the incidence and sever-
ity of radiation dermatitis in each
group, as well as evaluate any self-
described quality of life
provements. 4

im-

A large randomized clinical trial of
nearly 400 breast cancer patients
receiving treatment at Guangdong
Provincial People’s Hospital in
Guangzhou, China, is evaluating if
HBOT treatments can prevent radi-
ation pneumonitis caused by
chemotherapy and radiotherapy.
Radiotherapy can cause radiation
lung injury, leading to pulmonary
fibrosis. °

‘Hyperbaric oxygen can improve
the tissue after radiation by pro-
moting the function of vascular en-
dothelial cells and fibroblasts, and
reducing the secretion of in-
flammatory factors, thereby in-
hibiting the process of fibrosis and
fiber atrophy after radiotherapy,
and promoting tissue repair. There-
fore, it has the potential value of
treating chronic radiation injury,
explains  principal investigator
Prof. Kun Wang, MD, PhD.

Half of the patients are receiving
standard-of-care treatment. The
other half are receiving 30-40 hy-
perbaric oxygen therapy treat-
ments immediately after the end of
radiotherapy. Researchers  will
evaluate the incidence of radiation
pneumonitis 12 months following
completion of treatment for both
patient cohorts, and the type and
severity of symptoms among both

groups of patients who develop
radiation pneumonitis.ll

Article: Cynthia E. Keen
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mmune cells against glioblastomas

Glioblastomas carry biological
characteristics that make them par-
ticularly difficult to treat. Able to
induce a microenvironment that li-
mits the attack of the immune sys-
tem, they escape standard treat-
ments and recur rapidly.

Denis Migliorini, assistant pro-
fessor in the Department of Medi-
cine at the UNIGE Faculty of Medi-
cine, holder of the ISREC
Foundation Chair in Brain Tumour
Immunology, member of the Trans-
lational Research Centre in Onco-
Haematology (CRTOH) and attend-
ing physician in charge of the HUG
Neuro-oncology Unit, is an expert
in CAR-T cells (for chimeric
antigen receptors T-cells). This im-
munotherapy consists in collecting
immune T cells from patients, mod-
ifying them genetically in the lab to
make them express antibodies ca-
pable of detecting elements spe-
cific to tumour cells, before re-
injecting them so that they can
specifically target the tumour.

“For several years we have been
trying to identify the protein
markers expressed by glioblastoma
cells,” explains Denis Migliorini.
“One of these markers, PTPRZ1,
proved particularly important: we
were able to generate CAR-T cells
carrying  antibodies  targeting
PTPRZ1. This is a first step towards
CAR-T cells effective against malig-
nant gliomas.”

Most CAR-T cells are generated
using viral vectors, a technique that
has proved its worth in certain dis-
eases but is not very suitable in the
brain. “Indeed, they persist for a
very long time in the context blood
cancers. The brain is a fragile
organ, and this persistence can
generate a risk of toxicity,” ex-
plains Darel Martinez Bedoya, a
post-doctoral fellow in Denis Mig-
liorini’s laboratory and first author
of this research. The scientists
therefore introduced in the T-cells
the messenger RNA encoding for
the desired antibody. The cellular
machinery is then responsible for

producing the right protein to
build the receptor that will take
place on the T-cell surface and re-
cognise the tumour target. “This
technique has a number of ad-
vantages: CAR-Ts offer a flexible
platform, allowing multiple adap-
tations according to the specifi-
cities and evolution of the tumour,”
explains Darel Martinez Bedoya.

To check that CAR-Ts only attack
tumour cells, the Geneva team first
tested them in vitro on healthy and
tumour cells. “To our surprise, not
only did CAR-Ts not attack healthy
cells, but they were also capable,
by bystander effect, of identifying
and fighting tumour cells not ex-
pressing the PTPRZ1 marker,”
Denis Migliorini is delighted to re-
port. “In this context, CAR-Ts are
probably capable of secreting pro-
inflammatory molecules that are
responsible for eliminating tumour
cells even in the absence of the
original marker when co-cultured
with target positive tumour cells.”

The second stage involved testing
the treatment in vivo in mouse
models of human glioblastoma. Tu-
mour growth was controlled, pro-
longing the lives of the mice re-
markably well without signs of
toxicity. “By administering CAR-Ts
intratumourally in the CNS, we can
use fewer cells and greatly reduce
the risk of peripheral toxicity. With
this data and other unpublished
yet, all lights are green to now en-
visage a first clinical trial in hu-
mans,” the scientists conclude. l

Source: University of Geneva
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Experts explore the future of CSP, CRT, ICD

Implantable cardiac devices: which
techniques are ready for prime time?

Opposing views on new implant-
able cardiac devices were aired
in a Great Debate session at the
European Society of Cardiology’s
annual 2024 congress in Lon-
don. Experts discussed emerging
techniques and technologies and
debated whether they are ac-
tually ready for clinical ap-
plication. At the core of the
session was the issue of whether
conduction system pacing (CSP)
should replace cardiac resyn-
chronisation.

Speakers firstly discussed the pros
and cons of whether CSP - a car-
diac pacing technique that uses the
heart’s natural conduction system
to help the ventricles activate in a
physiological way via leads in the
organ’s conduction system -
should replace cardiac resyn-
chronisation, a treatment for heart
failure (HF) that involves im-
planting a device to help the
heart’s ventricles pump in a coordi-
nated way.

A second element to the Great De-
bate focused on whether patients
with an ICD (implantable cardio-
verter-defibrillator) but no indi-
cation for bradycardia pacing
should receive an extravascular
ICD (EV-ICD), where the lead is
placed below the breastbone and is
outside of the heart.

CSP: A proximal solution for a
proximal problem

Arguing the case for CSP to replace
cardiac resynchronisation therapy
(CRT), Dr Jacqueline Joza from
McGill University Health Centre in
Montreal in Canada, felt the debate
should actually focus on whether
CSP should replace biventricular
(BV) pacing as both methods re-
synchronise the heart. Her key
points were to suggest that the
HIS-Purkinje system was meant to
conduct rapidly and synchronously
(so it should be used); that the
block in LBBB (left bundle branch
block) occurs most often at a lo-
cation within the HIS (the cardiac
muscle cells that transmit electrical
impulses), so it is a case of deliver-
ing a proximal solution for a proxi-
mal problem; and that BV-CRT is
an inefficient and dyssynchronous
method of delivering CRT.

Joza conceded: ‘The only time BV-
CRT may be a better fit is when
there is no HIS-Purkinje disruption
at all” But she added that CSP per-
forms well in patients with RBBB
(right bundle branch block) and
HF indication for pacing.

Just a ‘new kid on the block’ in need
of evidence

Putting the case against CSP re-
placing CRT was Cardiologist-
Electrophysiologist Professor Kevin
Vernooy from Maastricht University
Medical Centre in the Netherlands.
He argued that there are many
trials that show BV pacing is much
better than just an ICD in these pa-

tients! with much evidence to sug-
gest that BV in patients with LBBB
and HF is an ‘awesome therapy.>34

While acknowledging CSP in HF is
a ‘new kid on the block’, he ex-
pressed surprise that clinicians
seem to be moving towards it
‘without evidence’ when he be-
lieves there is such a good existing
pacing therapy. ‘We have so much
evidence that biventricular pacing
is doing a good job, added Ver-
nooy. ‘Even though CSP is theor-
etically an alternative for BV pac-
ing, the implantation requires new
skills and knowledge with limited
success rates in patients with heart
failure with the current tools.
Therefore, we still need BV as a
bail-out strategy, so I think we
should not go too quickly.

He concluded that while CPS is a
‘promising’ pacing strategy, clinical
routine is shifting towards it ‘with-
out evidence’; that training, edu-
cation and EP understanding is ‘es-
sential’; and that CSP does not
seem to be the ‘optimal strategy’ in
many patients.

Transvenous leads: only for those
that need them

In a second debate in the session,
Professor Lucas Boersma from St
Antonius Hospital in Nieuwegein,
the Netherlands, argued the case
for patients with an ICD but no in-
dication for bradycardia pacing, re-
ceiving an extravascular ICD (EV-
ICD).

While acknowledging that ICDs
save lives and the Transvenous ICD
(TV-ICD) has become the ‘work-
horse’ over the last 3-4 decades in
everyday clinical care for Sudden
Cardiac Death (SCD), he said TV-
ICD therapy comes with a price of
morbidity and mortality and that
leads can become infected or break
down.> ‘We used to take that for
granted because there was no al-
ternative, he said. ‘But if we place
the lead outside the vasculature,
that may avoid unnecessary com-
plications.’

S-ICD (subcutaneous) was an im-
portant first step but he pointed to
further advantages of EV-ICD:
smaller devices, lower defibrillator
energy, greater longevity, pacing
with a single device, anti-tachyc-
ardia pacing, asystole pacing sup-
port and post-shock-pacing. Boers-
ma concluded by pointing out that
EV-ICD and S-ICD have high con-
version rates and similar efficacy
for transforming ventricular ar-
rhythmias back to sinus rhythms
and they avoid harmful vascular
complications. ‘For patients that do
not need pacing, these devices
with no transvenous lead in the
heart are the way to the future; we
should not give transvenous leads
to patients that don’t need them.

TV-ICD: ‘still a lot to offer”
Offering the opposing view was

Professor Jeanne Poole from the
University of Washington in
Seattle. Her institution is a high
user of S-ICD, which has been FDA
approved for 14 years, so she sug-
gested it is already ‘prime time’ in
appropriate patient groups, where-
as EV-ICD has only been recently
approved in the United States and
has not been adequately tested in
real world prospective registries or
randomised controlled trials. ‘So,
categorically, it is not ready for
prime time, she said.

The expert discussed the risk of
lead fracture, though acknowl-
edged future transvenous leads are
likely to be more robust and
smaller, and that infection rates are
now significantly lower. Pointing to
additional considerations in favour
of TV-ICD systems, she said they
still have the lowest inappropriate
shock rates and set a ‘high bar’
with tens of thousands of patients
enrolled in clinical studies. There is
also excellent sensing with endoc-
ardial leads, expanded diagnostics,
long battery life, well-established
surgical techniques, no need for
general anaesthesia, painless ATP
for patients, and offer flexibility in
programming.

In summary, Prof. Poole said that
all patients with an ICD indication
but no indication for bradycardia
pacing should categorically not re-
ceive an EV-ICD. ‘Transvenous ICD
systems still have a lot to offer,
they are the only option for many
ICD indicated patients and they
will be around for many years, she
concluded.l
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