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Abstract

Purpose Major trauma remains a significant cause of morbidity and mortality in the developed and developing world. In
2013, nearly 5 million people worldwide died from their injuries, and almost 1 billion individuals sustained injuries that war-
ranted some type of healthcare, accounting for around 10% of the global burden of disease in general. Behind the statistics,
severe trauma takes a major toll on individuals, their families and healthcare systems. Management of the patient with severe
trauma requires multiple interventions in a highly time-sensitive context and fragmentation of care, characterised by loss of
information and time among disciplines, departments and individuals, both outside the hospital and within it, is frequent.
Outcomes may be improved by better streamlining of pre- and intra-hospital care.

Methods We describe the basis for development of a multi-stakeholder consortium by the European Critical Care Founda-
tion working closely with a number of European Scientific Societies to address and overcome problems of fragmentation in
the care of patients with severe trauma.

Result The consortium will develop and introduce an information management system adapted to severe trauma, which will
integrate continuous monitoring of vital parameters and point-of-care diagnostics. The key innovation of the project is to
harness the power of information technologies and artificial intelligence to provide computer-enhanced clinical evaluation
and decision-support to streamline the multiple points at which information and time are potentially lost.

Conclusions The severe trauma management platform thus created could have multiple benefits beyond its immediate use
in managing the care of injured patients.

Keywords Fragmentation of healthcare - Information technology

Introduction involved, causing fragmentation of care and delayed access

to the right treatment, which is at least partially avoidable.

Severe trauma, mainly resulting from traffic injuries and
work accidents, can have a devastating impact on individu-
als, their families and society worldwide. Because the man-
agement of trauma is complex and time-sensitive, it requires
sequential interventions to be performed by multiple pre-
and intra-hospital teams. Numerous decision-makers are
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Fragmentation in healthcare has been defined as the
process in which multiple decision makers make a set of
decisions that would be made better through unified deci-
sion-making [1]. Individual decision makers may make
sub-optimal decisions because of a lack of access to all the
information. Fragmentation has been associated with poor
outcomes and increased healthcare expenditure. There is
ample evidence that integrating care through patient-centred
approaches (termed streamlining in this manuscript) is asso-
ciated with improved outcomes.

In this article, we summarise the epidemiology and
impact of severe trauma, describe the factors that contrib-
ute to the fragmentation of care in this context, and examine
the successful example of defragmentation of care in severe
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military trauma. Since most of the tools for streamlining
care in civilian severe trauma do not exist, this White Paper
formulates a strategic pathway for streamlining care in the
civilian context, describes the tools needed, and outlines
a phased project to develop the tools, and implement and
evaluate improvements in the organisation of severe trauma
care pathways.

Epidemiology of trauma

Major trauma continues to be an important cause of morbid-
ity and mortality in the developed and developing world [2,
3]. In 2013, 973 million (uncertainty interval [UI] 942 to
993) individuals sustained injuries that warranted some type
of healthcare, accounting for 10.1% (UI 9.5-10.8) of the
global burden of disease in general; 4.8 million (UI 4.5 to
5.1) people died from injuries and years of life lost (YLLs)
were responsible for 85.2% (UI 81.2-88.7) of injury disabil-
ity-adjusted life years (DALYs) [3].

The principle contributors to injury DALY are road and
transport injuries (29.3%; Ul 26.4-32.2), which are also
among the most important leading causes of death for young
individuals up to 24 years [4]. In 2013, nature-of-injury cat-
egory “bone fractures of the lower extremities” (26.6%; Ul
26.0-27.1) and the combination of multiple significant inju-
ries (11.1%; UI 10.8-11.4) contributed most to the global
years lived with disability (YLDs), the disability component
of the DALY [3].

Causes, mechanisms and timing of deaths in trauma

Deaths from trauma and injuries display a predominantly
bimodal distribution with a tendency towards elimination of
the usual late peak in deaths and an overall shift towards ear-
lier deaths [5, 6]. In recent years, death from exsanguination
has become as frequent as lethal head injuries, but the inci-
dence of fatal multi-organ failure is lower than previously
reported [6]. Currently, injuries to the central nervous sys-
tem, e.g. traumatic brain injury (TBI), and exsanguination
are recognised as the most frequent time-sensitive patholo-
gies and account for approximately 70% of all trauma-related
deaths within the acute phase after impact [6, 7]. Rapid
exsanguination has also been identified as the most common
cause of preventable death after trauma, even during the pre-
hospital phase of care [7-9], and this is frequently due to a
delay in treatment (52.9% of cases in one study [10]). These
epidemiological data underline the important burden that
trauma continues to exercise on healthcare systems, society
and individuals. Although prevention of trauma is a desir-
able goal, it is unlikely to be totally achievable. Hence, better
management of trauma patients must be an immediate target
and numerous recent reports strongly suggest that there is

@ Springer

place for improvement, even in developed countries with
well-structured healthcare systems [11-13].

Efficient management of severe trauma:
a time-sensitive approach

Clinical observations have indicated that patients who
receive rapid and definitive care soon after trauma have bet-
ter outcomes than other patients [14, 15]. This has led to
the introduction of comprehensive and integrated trauma
management systems to deal with trauma victims promptly,
following standardised protocols, thereby reducing the over-
all burden of the consequences of trauma [16]. In recent
years, a number of developments and measures have been
implemented in various countries to improve early trauma
care, such as injury prevention and educational programs
(Advanced/Pre-Hospital Trauma Life Support or A/PHTLS,
Definitive Surgical Trauma Care [DSTC] and Definitive
Anaesthetic Trauma Care [DATC], team resource manage-
ment, etc), rapid transport and designated trauma centres
with specialised personnel, logistics and infrastructure to
rapidly deliver appropriate diagnosis, care and rehabilitation
[17-19]. Approaches, such as evacuation communication
strategies (9-liner MEDEVAC request), derived from the
military setting, are also currently being transferred into the
civilian arena against the background of increasing threats
through terror actions and attacks [20, 21].

Despite these efforts, differences in pre-hospital trauma
care across European countries are still substantial and mor-
bidity and mortality remain considerable. This heterogeneity
reinforces the need for improved and comprehensive man-
agement of severe trauma victims from the site of injury to
complete stabilisation and rehabilitation [22]. According to
the German Trauma Registry database (TR-DGU®) [23],
pre-hospital rescue times have consistently been around
72 min for the last two-and-half decades. There is substantial
geographical variation, with longer times in rural areas [23];
however, extended pre-hospital rescue times have also been
reported even for heavily populated European metropolitan
areas [24]. When in-hospital time for diagnostic procedures
is added—for example, the time to access either whole body
or selected computed tomography (CT)—the injured patient
rarely receives interventional/surgical care before 2-3 h
after the initial impact and this at best. Some of this delay is
related to the fragmentation of pre- and intra-hospital care,
including time-consuming and anachronistic methods and
errors in communication [8, 25, 26].

The available epidemiological data related to outcomes
are a strong argument to conclude that there is still a major
need to improve processes of care in patients with severe
trauma.
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Fragmentation of care
Definitions

The ideal model of healthcare is “patient-centred”, defined
as “the experience (to the extent the informed, individual
patient desires it) of transparency, individualisation, rec-
ognition, respect, dignity, and choice in all matters, with-
out exception, related to one’s person, circumstances, and
relationships in healthcare” [1]. However, patient-centred
care is far from being the rule in complex healthcare sys-
tems, which are often more accurately characterised as
fragmented [27].

Several levels of fragmentation in healthcare have been
described [1]: (1) lack of coordination of different profes-
sionals when treating a patient during a single hospital
admission/stay; (2) lack of coordination of health profes-
sionals when simultaneously taking care of a patient with
several diseases; (3) lack of coordination over time for
the same patient with several diseases; (4) lack of coor-
dination with healthcare allocated to one patient group
while another group required it in priority. Groups here
are loosely defined and could include populations at the
level of a region or country.

In the complex setting of trauma, all levels of fragmen-
tation are relevant to patient management. As underlined
by Einer Elhauge [1], not all non-integration of health-
care should be considered as deleterious fragmentation.
Fragmentation starts being deleterious when by not being
patient-centred it results in poorer than expected outcomes
[1]. It is accepted that there is an optimum level of integra-
tion and that lower or higher levels of integration may be
associated with worse outcomes [1].

Causes and consequences

Several causes of fragmentation have been identified [1],
and are mainly the result of loss of information or poor
communication among the medical specialties involved.
Although fragmentation arising from multiple interacting
medical specialties is universal, some national healthcare
systems perform better than others, suggesting that frag-
mentation is also related to economic, legal and politi-
cal issues that govern medical practices and influence the
uptake of integrated care strategies [1]. This implication
was also highlighted in the recent report of the Belgian
Health Knowledge Centre [28], which reviewed the pro-
vision of trauma care services in the context of a larger
reform of the hospital landscape.

The consequences of fragmentation of care have been
identified [29] and globally include worse outcomes and

rising costs. Stated otherwise, fragmentation is associ-
ated with inefficiency, ineffectiveness, inequality, com-
moditisation, commercialisation, de-professionalisation,
depersonalisation, and despair/discord [29]. Addressing
fragmentation of healthcare to improve the process of
care and outcomes for patients with severe trauma and for
healthcare systems is, therefore, a credible goal.

Fragmentation in severe trauma

Both pre- and early in-hospital trauma management prior
to intensive care unit (ICU) admission is complex because
of its nature, involving several specialties as well as multi-
ple decision-makers with individual priorities and distinct
communication patterns, who need to make a set or series
of healthcare and management decisions. Frequently, there
is insufficient communication and exchange of information
among professionals treating the trauma victim in ambu-
lance vehicles and emergency and intervention rooms, oper-
ating theatres (surgery, anaesthesia) and ICUs, as well as
imaging, interventional radiology, blood bank and labora-
tory departments. This information deficiency carries a high
potential to delay decision-making and treatment. In this
complex, time-sensitive context, individual decision-makers
may make less than appropriate decisions due to lack or loss
of relevant data and information.

Severe trauma patient management
in Europe

Pre-hospital trauma care is highly variable across the Euro-
pean Union with some systems paramedic-based and others
physician-based including physicians from different speci-
alities [30]. Pre-hospital rescue times and actions are also
highly variable. The trauma rescue chain is usually activated
via an emergency call to a local dispatch centre that activates
(Helicopter) Emergency Medical Service [(H)EMS] accord-
ing to specific triggers. After the arrival of (H)EMS at the
scene, initial assessment and treatment follow standardised
algorithms (Pre-Hospital Trauma Life Support [PHTLS])
and feedback to the dispatch centre is usually provided either
by the physician or (H)EMS via phone or mobile radio.
Based upon the information received from the scene, the
dispatch centre then searches for an appropriate receiving
hospital depending on available data regarding capacities
and capabilities for immediate access to adequate care. Vari-
ous problems arise:

e Information may not be accurate and up-to-date at the

moment of the search and non-real time information may
be distributed.
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e Bidirectional oral communication in a loud and hectic
environment carries a high risk of information loss and
miscommunication.

e Information may be communicated and shared by non-
specialists because there is hardly any direct physician-to-
physician contact.

e Inappropriate dispatch may be a problem in larger com-
munities with numerous hospitals potentially receiving
patients, or if the initial assessment is flawed due to limited
experience of the physician or (H)EMS at the scene.

e There is hardly any en route contact with the receiving hos-
pital, in particular under unstable and critical conditions.
The receiving hospital thus usually receives only rudimen-
tary, very basic information, sometimes only indirectly
through third parties such as the dispatch centre, prior to
patient arrival. It therefore, needs to respond quickly and
flexibly upon admission of the patient to the trauma bay (or
a different trauma care model). In some centres, this flex-
ibility may be limited by local logistics and infrastructure.

While ambulance design and equipment have evolved
rapidly during the last decades, the organisation of (H)EMS
and transport systems still varies, resulting in frequent media
reports of patients being transported to hospitals not optimally
equipped (or prepared) to receive them, substantial waits in
emergency departments and/or missed diagnoses. Relatively
few hospitals can offer optimal, rapid care of patients with
multiple injuries, severe TBI and/or massive bleeding. How-
ever, despite limited evidence, there is consensus that organ-
ising and integrating a “trauma system” is associated with a
15% reduction in trauma mortality with cases of “preventable
deaths” reduced by half [12].

The consensus of the medical experts contributing to this
White Paper is that the major sources of fragmentation that
must be addressed are: (1) between the pre- and early in-hos-
pital emergency care teams; (2) among the emergency teams
and the dispatch centre that coordinates the rescue mission;
and (3) between the different individual decision-makers from
different specialities involved in the early in-hospital patient
management, all acting in a highly dynamic and rapidly chang-
ing environment. Streamlining severe trauma care pathways
by interfacing pre-hospital emergency care with the receiving
in-hospital medical and surgical teams has high potential to
improve processes of care, and therefore, outcomes.

Examples of successful streamlining: lessons
to be learned
From military trauma care

A report published in 2016 by the National Academies
of Sciences, Engineering, and Medicine (NASEM) [15]
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summarised the achievements of military and civilian trauma
care in a model of a “learning health system” as developed
by the Best Care at Lower Cost report of the Institute of
Medicine in the United States [31]. The United States have
adopted an overall aim for both civilian and military trauma,
designated as “zero preventable deaths after injury” [15].

The complete pathway of a severely injured patient starts
at the site of injury and finishes with rehabilitation and
return to the community [15]. The initial time-critical peri-
ods when managing patients with severe trauma are most
sensitive to unstructured transitions, resulting in lower qual-
ity of care. The NASEM report underlined the importance
of an effective information management system (IMS) [15],
which could solve the problems related to fast operational
tempo, limited and unstructured data collection, both on-site
and during transportation (designated here as pre-hospital).
The bidirectional (pre-hospital to in-hospital-to pre-hospi-
tal) IMS was considered by NASEM as a key element to
accelerate pre-hospital care. It was shown during the war
in Afghanistan that more rapid pre-hospital care (from 90
to 44 min) performed by medical personnel was associated
with a 66% decrease in mortality from blast and penetrating
injuries [15].

From acute myocardial infarction management

Another example of successful defragmentation, this time
in Europe, concerns the management of patients with acute
myocardial infarction (AMI). Since the prognostic benefits
of primary percutaneous coronary intervention (PCI) in
treating acute coronary syndromes were demonstrated in
the early 2000s, concerted efforts have been made to under-
stand variations in the use of this therapy and implement
measures to improve access to it. The vital importance of
integration between pre- and in-hospital systems in the care
of patients with AMI became a specific recommendation in
the most recent European Society of Cardiology Myocardial
Revascularisation Guidelines [32, 33], based on evidence
showing how service organisation impacted on mortality
and morbidity. The ideal model for implementation of the
guidelines is based on the identification of a geographi-
cal area where a single EMS system operates in a network
of hospitals providing 24/7 coverage for the provision of
optimal reperfusion therapy. The adoption of a multi-dis-
ciplinary, integrated approach, increasing communication
and exchange of information between general practitioners,
EMS, and healthcare professionals in primary PCI networks
led to improved access to treatment and contributed to a
decrease in total AMI mortality in several European coun-
tries. Initiated by the European Critical Care Foundation,
collaboration between primary-PCI centres in Italy (Trieste)
and Slovenia is currently under discussion to enable patients
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to benefit from the optimal organisation of primary PCI net-
works including cross-border settings [34—38].

From stroke management

Similar streamlining of care has also been reported for
patients with stroke. For example, use of a specialised ambu-
lance (stroke emergency mobile unit) was associated with a
significantly increased number of patients who underwent
thrombolysis within one hour resulting in better short-term
outcomes [39]. Other authors reported that multidisciplinary
streamlining (continuous feedback, standardised immediate
emergency department attendance, interventional team acti-
vation for all potential interventions, pre-notification by the
EMS, minimising additional diagnostic testing and direct
transport to the CT scanner and then to the angiography
suite) resulted in a significantly shorter duration to recana-
lisation [40]. Many other reports strongly suggest that mul-
tidisciplinary streamlining of care in stroke patients results
in faster reperfusion and better outcomes [41, 42].

Goals of the European Critical Care
Foundation project

From the lessons learned in several medical contexts, such
as AMI and stroke, and from the recent achievements in
military trauma [15], development of defragmentation tools
must be adapted to each clinical context; in this case, severe
civilian trauma across diverse European countries.

There are numerous opportunities to optimise the flow
of patients with severe trauma from the site of the accident

Time is critical for:
-Evaluation of the initial lesions
-On site-stabilisation
-Directing the patient to the adequate
facility given the lesions
-Intrahospital priorities
Imaging first?
Interventions first?
Initial stabilisation
Surgery
Immediate post-surgical care
Early neurogical prognosis?

EM

Prehospital

Patient
with severe
trauma

Intrahospital

to early acute in-hospital trauma care. The challenges at a
European level are obvious, but also provide an incentive
to overcome them. The major elements of the proposed
strategy are outlined in Fig. 1, and can be achieved through
the development of a severe trauma management platform
that streamlines pre- and in-hospital care pathways.

The design of the platform and related tools must be
conceived at the outset, so that they can be adapted to pop-
ulations with specific needs, such as paediatric patients,
pregnant patients and the very elderly. It is clear from the
NASEM report that populations with special needs are
more at risk of fragmentation of care in case of severe
trauma, because of a lack of knowledge of their specifi-
cities [15]. It is likely that computer-enhanced clinical
evaluation and integrated monitoring systems would be
of great value for medical and paramedical personnel who
are not always specialised in managing those particular
patient populations.

The platform would include the following elements:

i. AnIMS adapted to severe trauma with integrated con-
tinuous monitoring of vital parameters to test the func-
tional reserve of the patient. Experts and end-users
will define the items of information that should be
included in the IMS. The group will include repre-
sentatives from the emergency services and accident
experts to allow on-line accident analysis that may
help predict lesions. The final proposal for the content
of the IMS will be submitted to scientific societies for
review and approval.

Dispatch centre
Transportation

The right hospital with
the adequate facilities
given the initial lesion
evaluation

Anaesthesia
surgical
trauma
teams

ED, ICU

Imaging/labo
ratory/other
resources

Fig. 1 Decision making process in severe trauma: a patient-centred approach. A process for creative/efficient interactions among the comple-
mentary components. ED emergency department, /CU intensive care unit, EM emergency medicine
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ii.

The system will be designed as a prototype that
could also be adapted to other time-sensitive diseases.
It will be developed to:

Allow use at the regional/national/European level
within a model of a ‘learning IMS’.

Promote leadership, make continuous learning and
improvement a priority and provide the resources
and environment necessary to achieve the systems
aims.

Permit up-scaling for disaster medicine.

Artificial intelligence capabilities that enable com-
puter-enhanced clinical evaluation and decision sup-
port in pre and in-hospital settings. The computer-
enhanced evaluation system will take into account
time-dependent changes in clinical conditions and
enable a decrease in the inter-rater and intra-rater vari-
ability as already reported for neurological variability
[43]. In the time-sensitive context of care for patients
with severe trauma, clinical decisions are depend-
ent on the expertise of the team leader and prone to
errors. A clinical decision support system designed
specifically for severe trauma has a high probability
of improving the quality of the clinical decision and
thus improving outcomes, as already demonstrated by
several scientific reports [44, 45].

An educational tool that includes the defragmen-
tation of care in both initial and continuous medical

training for severe trauma will be needed. This forum
already exists via the European Trauma Course Organ-
isation (a joint initiative of four different scientific
organisations) and will require adaptation to different
European countries with emphasis on streamlining.

Overview of the severe trauma management
platform

The development of the following elements within the severe
trauma management platform would largely address the
problems identified in the management of patients from the
initial site of injury to stabilisation in the hospital.

i. The IMS, adapted to severe trauma and designed for
sharing a defined set of structured information, is the
conceptual basis of the platform (Fig. 2). It should
include information about: (1) the mechanism of acci-
dent and injury with reference to the (estimated) mag-
nitude of physical impact; (2) the patient pattern of
injury and dynamic physiology; and (3) hospital capa-
bilities and capacities to support EMS treatment and
transport decisions. Given the complexity of modern
hospitals, such a bidirectional IMS should have simul-
taneous in-hospital display facilities across depart-
ments (anaesthesia, operating theatre, ICU, imaging
and interventional radiology, laboratories, transfu-
sion, etc.). This would allow the multiple potential

Anaesthesia

Surgery
Critical Care/ICU
Radiology
AT A A s Operating theatre
BLS  Assessment/  Stabilisation Hand over to Blood bank
PHTLS specialised team oiui.

— I

Trauma EMS EMS Transport Emergency Room

|

Fig.2 Process of defragmentation of prehospital care for outcome improvement in time-sensitive trauma pathologies. EMS emergency medical
services, BLS basic life-support, PHTLS prehospital trauma life support
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ii.

iil.

iv.

decision-makers on site medical/paramedical EMS
teams, transportation teams, dispatch teams, in-hos-
pital teams to share the same structured information.
The user-interface must be designed to provide graphi-
cal and numerical information for fast evaluation of
the severity category of the patient including dynamic
changes, and decision support for therapeutic inter-
ventions and management. In Europe, such an IMS
should also be able to provide continuity in cross-
border contexts where neighbouring countries speak
different languages, for example, through access to
real-time machine translation [46]. An example here
are cross-border EMS teams involving air rescue sys-
tems (“Europe” air rescue helicopters).

Modern technologies such as spoken dialogue sys-
tems allow real-time interaction between machines
and humans [46]. Such voice-to-computer technolo-
gies could be used to structure and improve the initial
pre-hospital evaluation and care, including through
enabling database searches and automated reporting
of procedures. This could help improve the quality
of care arising from variations in the expertise of the
work force managing severe trauma patients. The
authors estimate that the best model would be one that
uses human and computer expertise in parallel [47].
Further improvements could be envisaged to improve
the intelligibility of ambulance-to-wayside communi-
cation depending on the particular problems identified
in each local context.

Continuous monitoring of vital parameters to test the
functional reserve of the patient should be integrated
into the IMS. Such integrated monitoring systems
already exist. However, the challenge is to interface
existing monitoring techniques from different manu-
facturers into a single application.

Capturing data in clinical settings remains a cum-
bersome task for which caregivers seldom find the
time, especially in emergency situations. The inevi-
table result is missing entries and/or low-quality data.
However, much valuable qualitative information is
present in the form of textual documents, such as
medical reports and notes. Converting these so-called
unstructured sources into structured data could pro-
vide additional input to the decision support system.

A clinical evaluation and decision-support system
must be designed with appropriate artificial intelli-
gence support, to relay the best available up-to-date
information to the physician or primary-care provider.
It would use all data gathered in the IMS, intelligently
filtered or presented at appropriate times, to enhance
trauma care processes. The decision support would
broadly be developed through applications for:

vi.

vil.

viii.

a)

b)

Alert & Reminder to help in continuous monitor-
ing of vital parameters, alerting the physician when
certain data in trauma care processes is missing, or
exceeds particular thresholds or indicates a particu-
lar risk for the patient.

Therapy critiquing & planning to identify possible
treatment plans as well as looking for inconsist-
encies, errors, omissions, or potential contraindi-
cations. The system would evaluate the proposed
treatment against the patient data and known stand-
ards of care. Furthermore, the platform would use
a knowledge base of treatment protocols and guide-
lines to actually assist in the creation of a treatment
pathway.

In many cases, imaging is needed to diagnose the full
extent of traumatic injuries, with CT imaging being
the modality of choice for severe trauma cases. Often,
because of limited prior information, this involves
whole-body imaging, making the human analysis of
the image data time-consuming and prone to error.
Automated medical image analysis, whereby algo-
rithms automatically detect anomalies from CT imag-
ing and alert the physician to the presence of potential
injuries, could improve the efficiency and sensitivity
of the radiological workflow.

Big data storage and retrieval technologies suited to
analysing variable clinical data and of very high speed
will be needed to support the real-time analytics per-
formed by the trauma care management platform.
Shared treatment pathways could be synchronised
between pre- and in-hospital care and could also
already be initiated at the scene or en route and then
continued without any delay in the receiving hospital.

Project Interact: tool development,
deployment and evaluation

To promote the streamlining of care in patients with severe
trauma and fulfil the above-mentioned tasks, the European
Critical Care Foundation will bring together a consortium

of:

European Scientific Societies and other experts.
Academic partners with expertise to develop the tools
and pilot hospitals, cities and regions interested in col-
laborating in initial validation studies.

Representatives of the biomedical and information tech-
nology (IT) industries to collaborate through public/pri-
vate funding opportunities at EU, national, regional, and
city levels.

@ Springer



46

D. Longrois et al.

After definition of the strategy, the consortium will
formulate technical aspects of the project, define process-
of-care targets to evaluate the efficacy of the defragmenta-
tion tools, carry out an in-depth analysis of legal and ethi-
cal issues relating to the project, including possible issues
related to new data protection and privacy laws, and a health
economic analysis. Results arising from the project will be
disseminated through numerous scientific and policy net-
works. In a future step, the project will initiate multicentre
trials across Europe.

Conclusions and future directions

There is ample evidence for the need to improve processes
of care for severe trauma casualties at the European level
and further afield. The particular challenges of managing
patients with severe trauma —time constraints, information
and communication needs— lend themselves ideally to the
application of innovative information management, artifi-
cial intelligence and telemedicine solutions. Applied to other
critical illnesses, situations and geographies, the strategy
outlined in this White Paper could ultimately redefine the
organisation of pre- and in-hospital acute care pathways,
bringing benefits to patients and their families and to health-
care systems.
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