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The SARS epidemic, the threat of bioterrorism, and recent
examples of imported highly infectious diseases (HID) in Europe
have all highlighted the importance of competent clinical and
public health management of infectious disease emergencies.
Although the European Union of Medical Specialists in Europe
and the Infectious Diseases Society of America have developed
curricula for training in infectious disease medicine, neither of
those mentions training in the management of HIDs. The European
Network for Infectious Diseases (EUNID, http://www.eunid.com)
is a European Commission co-funded network of experts in HID
management, created to help improve the preparedness for HID
emergencies within Europe. One of EUNID’s agreed tasks is the
development of a curriculum for such a training. Between April
2005 and September 2006, EUNID developed a curriculum and
accompanying training course on the basis of a questionnaire that
was sent to all country representatives and discussion, followed
by amendment of drafts shared through the project website, and
a final consensus meeting. The resulting curriculum consists of
a two-module course covering the core knowledge and skills that
healthcare workers need to safely treat a patient who has, or who
may have, an HID. The first module introduces theoretical aspects of
HID management, including disease-specific knowledge, infection
control, and the public health response, through didactic teaching
and class-based discussion. The second module involves a “skill
station” and a clinical scenario, and equips trainees with relevant
practical skills, including the use of specialised equipment and
teamwork practice in patient management. Together, the curriculum
and course contribute to the creation of a common framework for
training healthcare professionals in Europe, and although they are
designed primarily for clinicians that are directly involved in patient
care, they are relevant also to public health professionals and
others who may be involved in HID management and emergency
response.

Introduction

Recent public health emergencies of global impact involving
infectious agents and/or diseases (e.g. the deliberate release of
letters containing anthrax spores via the US Postal Service in 2001
and the epidemic of severe acute respiratory syndrome (SARS) in
2002-2003), and incidents in Europe concerning the importation of

highly infectious diseases (HID), such as viral haemorrhagic fevers,
have drawn attention to the importance of competent clinical and
public health management of infectious disease emergencies, and
the need to improve preparedness within Europe for emerging health
threats [1-5]. The European Commission, within its Public Health
and Risk Assessment Programme, is funding a number of activities
intended to improve health security, build capacity, and strengthen
preparedness for response to infectious disease emergencies. This
includes the European Programme for Intervention Epidemiology
Training (EPIET, http://www.epiet.org), a network of containment
level 4 (P4) laboratories (Euro-P4), European Training in Infectious
Disease Emergencies (ETIDE, http://ec.europa.eu/health/ph_
projects/2005/action2/action2_2005_2_en.htm) targeting
emergency departments, and the European Network for Infectious
Diseases (EUNID, http://www.eunid.com) [6].

EUNID was created to exchange information, share best practice,
develop training, and improve the connections between national (or
regional) isolation units. It is a network of clinicians experienced
in the management of HID, who represent national (or regional)
infectious disease units designated to the care of patients with HID,
including four high-level isolation units (HLIU), in Frankfurt/Main
(Germany), Rome (ltaly), Stockholm (Sweden), and London (United
Kingdom). Most members are infectious disease clinicians, but the
group also covers expertise from public health and epidemiology
to emergency preparedness, pulmonary medicine, microbiology,
infection control, and critical care medicine.

Infectious disease medicine is formally recognised as an
independent specialty or subspecialty in most, but not all, countries
in Europe [7]. It is still a relatively young specialty - the European
Union of Medical Specialists (UEMS), created by statute in 1958 to
‘harmonise and improve’ the quality of medical specialist practice in
the European Union (EU), has had a section of infectious diseases
only since 1997 - and there is considerable debate about the ways
in which the specialty should evolve and about the degree to which
training in infectious disease medicine should be integrated into
training in public health/epidemiology, microbiology, and infection
prevention and control [8].

178 EUROSURVEILLANCE Vol. 12 - Issues 3-6 -

Apr-Jun 2007 -

www.eurosurveillance.org



The European Union of Medical Specialists has developed a
core curriculum for training in clinical infectious diseases and a
training logbook to assist countries without a written curriculum
in order to facilitate the development of common standards of
training in infectious disease medicine within Europe [9,10]. In
North America, the Infectious Diseases Society of America (IDSA)
published a consensus-based core curriculum for clinical training
in adult infectious disease medicine in 1998. [11] The curricula
of both organisations are based on training in general medicine,
involve clinical and research components, and require experience in
medical microbiology, infection control and public health medicine
in addition to a commitment to continuing medical education. The
European Union of Medical Specialists’ curriculum was updated
in 2002, and now also requires an understanding of the issues
related to the clinical presentation, early recognition, epidemiology,
management and control of infections which could potentially be
deliberately released into a community for example, smallpox,
anthrax, plague, botulism and tularaemia [9]. The need for similar
training issues has been recognised by American researchers [12].
Although infectious disease clinicians will be involved, either
directly or through consultation, in the management of any patient
who has, or might have, an HID, neither model specifically mentions
training in the management of HID, or training in preparedness for
infectious disease emergencies. Relevant training for other health
professionals (e.g. nurses, paramedical staff, infection control
practitioners, clinic-managers) in Europe is, where it exists, even
less standardised.

EUNID has therefore developed a core curriculum and an
accompanying prototype training course that cover the theoretical
and practical aspects of the management of patients with HID. Its
objective was the creation of a common training framework in the
EU in order to provide health professionals with the knowledge and
skills needed to safely manage HID. EUNID defines an HID as an
infectious disease that

» is transmissible from person to person;
» is life threatening;

» presents a serious hazard in the healthcare setting and the
community;

» requires specific control measures.

The definition therefore includes SARS, viral haemorrhagic
fevers (eg. Ebola, Lassa, Marburg and Crimean Congo haemorrhagic
fevers), multi-drug and extensively-drug resistant tuberculosis
(MDR- and XDR-TB) and smallpox. However, it excludes rabies
and anthrax, which are lethal and require a specific public health
response, but are not easily transmissible from person to person,
and measles, which is easily transmissible but rarely lethal in
developed countries [13]. This report describes the development
and outlines the content of the curriculum and training course.

Methods

In April 2005, a questionnaire was sent to all EUNID partners
about current training requirements in their country for healthcare
professionals working in high-level isolation units and/or caring for
patients with HID. The survey also sought the partners’ views on
whether formal, standardised training of such professionals in the
management of HIDs was desirable, and asked them to list the key
elements of an optimal training programme.

The EUNID coordination team then used the data obtained
in the questionnaire to develop a draft core curriculum and an
outline training course. The course was designed according to
“outcomes-based education” principles; working “backwards” from
the outcomes to be obtained by the trainees to the elements of
the desired course (content, teaching and learning experiences,
assessment, and evaluation), and recognising that trainees are more
likely to retain information if they participate actively in the learning
process, and if didactic teaching is backed up with practical, skills-
based, learning [14,15,16].

Results

Representatives from five countries (Germany, Greece, Italy,
Sweden and the United Kingdom) reported that some form of
training in the management of HID was available in their country.
They reported that this training was largely un-standardised, and
mostly targeted to high-level isolation unit personnel, as were
arrangements for regular updating of knowledge and skills.

Responders identified a need for training in the following key
areas:

» disease-specific knowledge, including epidemiology and
public health response;

» infection control including the correct use of personal
protective equipment (PPE); decontamination, and the safe
management of clinical waste;

» providing healthcare in the setting of a high-level isolation
unit;

» the use of specialised medical devices and equipment
(e.g. patient isolators; respirators) found in this setting.

Responders also suggested as additional training needs:

» bio-security, including safe transport of specimens and safe
patient transfer;

» crisis management;
» regular exercises for patient care teams.

All EUNID partners who contributed to the development of the
core curriculum and course outline highlighted the importance of
practical skills-and-drills based training.

The curriculum therefore has two components: theoretical
knowledge (Table 1) and practical skills (Table 2), each of which
relate to the areas identified by consensus between EUNID partners
as key to the management of HID. The course is designed to be
taught over a minimum of three days in the setting of a healthcare
facility with an attached high-level isolation unit. It consists of two
integrated modules, matching the two components described in the
curriculum. Module 1 “knowledge” provides the knowledge and
evidence base for Module 2 “practical skills”, which offers practical,
skills-based training. A detailed course schedule, with outline content
and timings is available on the EUNID website, where comments and
input can also be given (http://www.eunid.com/index.asp) [17,18].
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TABLE 1

TABLE 2

Proposed EUNID core curriculum for management of highly
infectious diseases (HID): theoretical knowledge

MODULE 1: KNOWLEDGE

Topic The specialist should be able to describe/explain

Proposed EUNID core curriculum for management of highly
infectious diseases (HID): practical skills

MODULE 2: PRACTICAL SKILLS

Topic The specialist should be able to

* Disease epidemiology and its public health impact

® Mode of transmission

e Clinical presentation, including early recognition,
differential diagnosis, investigation, and management
options

e Appropriate infection control measures

e Pre-and post-exposure preventive measures

* Appropriate management of hospital and family contact
e Appropriate management of an occupational exposure
® Sources of advanced technical advice including relevant
national and international guidelines

Disease-specific
knowledge

® The principles of the public health response to HID

© Systems for notifying/reporting HID in their own and other

countries

© Epidemiologic characteristics that may distinguish a naturally

Public health and | occurring outbreak from a deliberate release event
HIDs * How and when to involve public health authorities in

management of HID

e The concept of syndromic surveillance

© Public health responses to the deliberate release of biological

agents

e The different types of infection control precautions
(standard, contact, respiratory/droplet, airborne infection
isolation) and criteria for their use

e Country-specific HLIU isolation techniques and the
advantages and disadvantages of each

* Disease-specific high-risk procedures (e.g. aerosol-
generating procedures in SARS) and techniques for risk
reduction

e Sources of advanced technical advice including relevant
national and international guidelines

Hospital infection
control

 The different types of respiratory and other PPE available
for use by healthcare workers, including specialised
respiratory protection, and the principles underlying the
selection of appropriate PPE

e Sources of advanced technical advice including relevant
national and international guidelines

Personal protective
equipment (PPE)

e Categories of disinfectant and their use in
management of HID

Disinfection, e Safe and appropriate decontamination of patients
decontamination and equipment
and waste e Waste management issues, including resources for
management assistance

e Sources of advanced technical advice including
relevant national and international guidelines

® Principles of biohazard groupings and risk
assessment

e Safe transportation of biohazard samples within
and between healthcare facilities in accordance with
current UNECE guidelines, including different types of
triple container

e Safe patient transfer within and between healthcare
facilities

® The procedures for handling a body post mortem

* Sources of advanced technical advice including
relevant national and international guidelines

Biosafety issues

® The design and construction characteristics of a HLIU,
including air changes, pressure gradient and air filtering
® The different modalities of HLIU in the EU

® The differences between an isolation room and HLIU
e Criteria for advising patient admission to a HLIU

© Sources of advanced technical advice including relevant
national and international guidelines on unit design,
construction and maintenance

High level isolation
units (HLIU)

e Distinguish types of respiratory protection against infectious
agents available for health care workers (HCW)

Use of e Demonstrate the correct selection, use, and safe
respiratory decontamination/disposal of each type
protection ® Conduct a fit test and a fit check
® Detect problems with the use of each type of mask or respirator
e Show a fellow HCW how to use the mask or respirator
* Demonstrate the correct procedures for hand washing and use of
alcohol gels for hand cleaning
e Demonstrate the correct use and disposal of needles and sharp
Infection instruments . .
control ® Demonstrate the correct use‘uf aseptic technigue
and use of ¢ Demonstrate the correct selection, use, and safe disposal of PPE
ersonal appropriate to the risk
E“otective  Detect and respond appropriately to problems with the use of an
p article of PPE

equipment PPE | ¢ Recognise when PPE is being used inappropriately

e Assist/correct a fellow HCW with the proper process of donning/
removing PPE

High level e Conduct basic airflow/pressure checks .
isolation unit ® Check a plar]ned preventive maintenance schegule and its
(HLIV) results, and discuss these with the facility engineer
* Have participated in patient admission drills/exercises

e Demonstrate experience of the team work and coordination
needed to deal with a HID patient

© Respond appropriately to an occupational exposure incident (e.g.
blood splash, glove tear)

* Have participated in patient admission drills/exercises

Team working

 Safely use the country-specific HLIU equipment relevant to their
home country

e Demonstrate an awareness of country-specific HLIU equipment
used elsewhere, including its limitations and necessary infection
control precautions

Country -
specific skills

The aim of the “knowledge” module is to introduce the trainees
to the clinical aspects of HID and their impact on public health, and
to the principles of infection control, including selection and use of
personal protective equipment, disinfection and waste management,
through didactic teaching and class-based discussion. The module
consists of a series of 12 lectures, which require a minimum total
teaching time of 10 hours. The learning objectives for each lecture
or subgroup of lectures match those outlined in Table 1.

The “practical skills” module requires a minimum of eight
hours training time. It consists of three skill stations that cover the
use of respiratory equipment, PPE, and country-specific medical
equipment, e.g. patient isolator. A lecture is incorporated into an
on-site tour of a functioning high-level isolation unit and during
four clinical scenario exercises the trainees work in small groups
to manage a patient. The skill stations are modelled on those
offered in internationally recognised resuscitation courses (e.g.
ACLS©, ATLS®), where, with the assistance of an experienced
trainer, trainees practise a particular skill in groups of four to five
people. The clinical scenario exercises are intended to give trainees
the opportunity to work together as an interdisciplinary team, to
experience working in the setting of a high-level isolation unit, and
to use the knowledge and practice the skills they learned during
the course.

Learning material (course manual, selected texts, e-learning
activities) should be made available to trainees at least six weeks
before the course, to encourage their active participation and
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ensure that everyone has the opportunity to start the course with
the same level of basic knowledge. Trainees are expected to have
reviewed all course materials before attending the course.

EUNID partners agreed that the course should be accompanied
by an assessment of the performance of trainees and trainers, and
an assessment of the training material [19]. The evaluation of
trainees should have three elements: a pre-course test, an in-course
assessment of performance in skill stations and clinical scenarios,
and a post-course test. The pre- and post-course tests would both
consist of multiple choice questions, either web- or hardcopy-
based, drawn from a pool of questions developed by experts in the
management of HID or infectious disease emergencies and piloted
to ensure consistency and suitability. The pre-course test should be
provided to trainees at the same time as the course material, and
completed as part of the pre-course preparation. Trainees should
be given their test score by the course organiser at registration,
and have an opportunity to discuss issues about which they were
uncertain with a trainer. Trainees would take the post-course test
on the final day of the course, and the results of the post-course
test, coupled with performance at the clinical scenario stations,
would form the basis of the final trainee assessment.

Trainees should be given the opportunity to evaluate the training
material, the course, the facility, the lectures and the skill stations/
clinical scenarios. The training faculty should collectively review
these evaluations, which should be used to refine the course content
and retained for use in benchmarking future courses.

Discussion

The events of 2001 in the US (e.g. the World Trade Center
attack and the deliberate release of anthrax spores) forced a
reassessment of global health security, revealing gaps in clinical,
laboratory and public health capacity to respond effectively to
infectious disease emergencies, including those that involve highly
infectious diseases.

Multiple studies support the intuitive association between higher
provider practice and better clinical outcomes (“practice makes
perfect”) [20,211], but few clinicians or public health practitioners
working in the EU have first hand experience of highly infectious
diseases gained from direct involvement in case management.
In the 2002-2003 SARS epidemic, only seven of the current 27
EU member states reported probable cases of SARS: seven in
France; nine in Germany; four in Italy; five in Sweden; four in the
United Kingdom; one in Ireland; and one in Spain [22,23,24].
Most clinicians now in practice have never seen a case of smallpox.
Haemorrhagic fever virus infections are imported to Europe
sufficiently often to require preparedness, and but not frequently
enough to generate widespread clinical expertise or confidence in
their management [25,26,27].

Given this situation, there is a need for continued education
and training of the healthcare professionals likely to be involved
in diagnosis, management and response to infectious disease
emergencies involving HID. Most preparedness and response plans
recognise this, and considerable resources have been invested
in developing national guidelines, fact sheets, incident response
check lists, teaching slide sets, decision-based algorithms for
diagnosis, and clinical management pathways for highly infectious
diseases.

However, public health preparedness for many nations cannot
be achieved by national initiatives alone, but requires a cohesive
international programme that includes collaborative training.
EPIET aims to improve the response capacity of public health
professionals in Europe and neighbouring countries and now also
covers bioterrorism and rapid assessment of emergencies [28].
However, there is no equivalent common framework for training
in the clinical setting in Europe, where the ways in which highly
infectious diseases are managed vary considerably between and
within countries.

The core curriculum and accompanying course outlined here
are intended to help standardise and augment current training
on the management of HID in Europe, and to complement,
rather than duplicate, work undertaken by the European Centre
for Disease Prevention and Control (ECDC), and to interface with
other training programmes in public health and field epidemiology
(EPIET, Training Programme in Epidemiology and Public Health
Interventions Network — TEPHINET, http://www.tephinet.org). The
described training tools have the advantage of being shaped through
consensus by clinicians with a broad range of expertise in infectious
disease and public health who have experience in identifying and
meeting training needs within their own institutions, which include
high security isolation units. The curriculum has been designed
in a way that, if desired, it could, be integrated into existing
training curricula for infectious disease medicine, other medical
specialties, or other disciplines. The course is targeted primarily at
infectious disease clinicians and other hospital-based healthcare
professionals (including hospital infection control practitioners,
intensive care personnel, emergency medicine practitioners, nurse-
consultants, clinic-managers/administrators), who would be most
likely be directly involved in the multidisciplinary management of an
infected patient. It also puts a strong emphasis on the public health
response to infectious disease emergencies, and could be used to
cross-train public health practitioners, and others (e.g. paramedics,
laboratory workers, health emergency planning advisors) who might
be involved in major infectious disease incident management.

The course as described is intended to be taught over three
days on site in a healthcare facility with an attached high level
isolation unit, so that trainees can gain exposure to the specialised
equipment and techniques used in such units. We believe that a
three-day course would, given time and cost constraints, be more
accessible to trainees than a longer one, but we recognise that
the course is very tightly scheduled. We are convinced that the
schedule is feasible provided that trainees undertake the pre-course
preparation as intended, and the course itself is well organised.

The development of the curriculum and course in the future will
improve the sharing of experience between healthcare professionals
from different countries, and the experience of participation in
a common European training course, based on a common core
curriculum, will facilitate communication and collaboration during
a real international public health emergency. We hope that trainees
who have completed the course will be able to contribute to health
protection in Europe, and to the broader European response to
infectious disease emergencies. EUNID intends to apply for
European continuing medical education (CME) accreditation for
the course from the European Board for Accreditation in Infectious
Diseases (EBAID) and will also seek the opinion of the European
Union of Medical Specialists Section of Infectious Diseases on the
curriculum and course content [29].
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