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Message from the Editor-in-Chief
Amy Reid, RRT, CRE

I

t has now been a year since the
Canadian Journal of Respiratory
Therapy became a knowledge- based
journal with a peer review process and
full Editorial Board. The old saying
“You’ve come a long way, baby” is very
applicable to the 2010 transformation
of the CJRT. Ironically this quote is
from a 1960s branding campaign for
Virginia Slims cigarettes. Despite its
dubious origins, it is a very suitable
reference for the CJRT. We have
come a long way. Over the course
of this past year we have introduced
many interesting and relevant original
manuscripts that have been peerreviewed by experts in the field.
The Editorial Board of the CJRT has been very
active and diligent in providing papers and conducting
peer reviewers of manuscripts. I would personally like to
thank the team – Wrae Hill, Jason Nickerson, Dr. Peter
Papadakos, Norman Tiffin, Andrea White Markham and
CSRT Board representative, Christina Dolgowicz. Also
special recognition must be accorded to the Executive
Director of the CSRT, Christiane Ménard, who spearheaded this change of direction for the journal. Alongside
Christiane works our managing editor, Rita Hansen. A
special thank-you also goes out to her, for without her
organization and tireless efforts we would not be where
we are today! We also have a very dedicated team of peer
reviewers. I would like to thank the following individuals
for their on-going support in conducting peer reviews for
journal papers - Darcy Andres, Catherine Burke-Tremblay,
Carmella Duchscherer, Greg Duchscherer, Nancy Garvey,
Elizabeth Goodfellow, Robert Gorman, Don Granowski,
Cheryl Holmes, Ann Hudson Mason, Carole Leblanc,
Mika Nonoyama, Shawn Turcott, Renata Vaughan,
Andrew West and Chuan Yong.

4

In this spring issue we will provide
the paper “Teamwork, Teambuilding,
and Leadership in Health Care” from Dr.
James Stoller, in which he discusses the
application of leadership and teamwork
in the increasingly complex healthcare
system; Andrew AuCoin has written a
case study – “Management of Patient
with Congestive Heart Failure”. This
case study examines the pathophysiology
and management of congestive heart
failure. “The Consequences of Fraud and
Deceit in Medical Research” is provided
by Dr. Peter Papadakos and describes
the sources and consequences of fraud
and deceit in medical research; “Efficacy
and Variability of Aerosol Delivery from
Portable DC-Powered Compressor /Nebulizer Systems”
was written by Norman Tiffin, provides us with insight
on the efficiency of portable DC-powered compressor/
nebulizer systems has become more prevalent because of
their convenient size and weight. We also have a book
review by Mika Nonoyama on the book “Special Test
of the Cardiopulmonary, Vascular and Gastrointestinal
Systems”. Our directed reading article, Current Treatment
of Asthma, is presented by Dr. Younsuck Koh.
Regular columns include the Educator’s Column
by Carolyn McCoy. Krystle Hong has written our
Student Column. The Leadership Column is written by
Kevin Taylor – “Leading Growth of a Profession / How
to Expand the Scope of a Profession”. As well we have
included abstracts of current Literature.
We look forward presenting you with another
year of dynamic reading and pertinent information.
Please feel free to contact me with any comments at
amy.cjrt@gmail.com
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Message de la rédactrice en chef
Amy Reid, t.r.a., é.r.c.

I

l s’est écoulé une année depuis que le
Journal canadien de thérapie respiratoire
est devenu un journal professionnel
visant la diffusion des connaissances, et
qui comprend un comité de rédaction
responsable de la révision par les pairs.
Il a en coulé de l’eau sous les ponts avant
qu’on en arrive à la transformation du
journal. Au cours de l’année qui s’achève,
nous avons ajouté des textes originaux
intéressants, approuvés par les experts
du milieu.
Les membres du comité de rédaction
du journal ont consacré énormément de
temps et d’efforts à la révision des textes.
Je tiens à remercier personnellement
l’équipe : Wrae Hill, Jason Nickerson, Peter
Papadakos, Norman Tiffin, Andrea White Markham et la
représentante du comité au conseil, Christina Dolgowicz.
Nous tenons aussi à remercier tout particulièrement la
directrice générale de la SCTR Christiane Ménard qui
initié la nouvelle orientation du journal. N’oublions pas
notre éditrice en chef, Rita Hansen, qui travaille avec
Christiane. Nous tenons à la remercier sincèrement de
tout son travail d’organisation et ses nombreux efforts sans
lesquels, nous n’en serions pas là aujourd’hui!
Nous pouvons également compter sur une équipe
dévouée de collègues réviseurs. Je veux remercier les
personnes suivantes qui ont mené les révisions : Darcy
Andres, Catherine Burke-Tremblay, Carmella Duchscherer,
Greg Duchscherer, Nancy Garvey, Elizabeth Goodfellow,
Robert Gorman, Don Granowski, Cheryl Holmes, Ann
Hudson Mason, Carole Leblanc, Mika Nonoyama, Shawn
Turcott, Renata Vaughan, Andrew West et Chuan Yong.
Dans ce numéro du printemps, vous trouverez
Teamwork, Teambuilding, and Leadership in Health Care
de James Stoller, où il aborde l’application du leadership et
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du travail d’équipe dans un système
des soins de santé de plus en plus
complexe. Andrew AuCoin a rédigé
une étude de cas Management of
Patient with Congestive Heart Failure,
où il examine la pathophysiologie et
la gestion de l’insuffisance cardiaque
congestive. The Consequences of Fraud
and Deceit in Medical Research nous
a été fourni par Peter Papadakos et
explique les sources et les conséquences
de la fraude et de la supercherie dans
la recherche médicale. Efficacy and
Variability of Aerosol Delivery from
Portable DC-Powered Compressor /
Nebulizer Systems a été rédigé par
Norman Tiffin et présente un aperçu
de l’efficacité des systèmes de compresseur/nébuliseur
portables DC et l’augmentation de leur utilisation
attribuable à leur format et leur poids plus pratiques. Nous
vous présentons aussi une critique de Mika Nonoyama
du livre Special Test of the Cardiopulmonary, Vascular and
Gastrointestinal Systems. Notre article de lecture, Current
Treatment of Asthma, est présenté par Younsuck Koh.
Parmi les chroniques régulières, vous retrouvez celle
de l’éducation par Carolyn McCoy. Krystle Hong s’est
chargée de la chronique des étudiants. L’article sur le
leadership a été écrit par Kevin Taylor, Leading Growth of
a Profession / How to Expand the Scope of a Profession. Vous
trouverez également des résumés d’articles courants.
C’est avec plaisir que nous vous offrirons une autre
année de lecture enrichissante et pertinente. Si vous
avez des commentaires, veuillez communiquer avec moi
-amy.cjrt@gmail.com
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Original Article
Teamwork, Teambuilding and Leadership in Respiratory and Health Care
David Wheeler, R.R.T.
Cardiothoracic Anesthesiology, Cleveland Clinic Foundation, Cleveland, Ohio
James K. Stoller, M.D., M.S.*
Education Institute, Cleveland Clinic Foundation, Cleveland, Ohio

Abstract

Résumé

In the context that health care is increasingly complex
– both clinically and administratively – there is an emerging
appreciation that great leadership, followership, and
teamwork are critically important success elements. Indeed,
greater attention is being paid to teamwork and collaboration
in many health care arenas, e.g., in selecting and training
of physicians, cultivating a leadership talent pipeline, and
executing quality and patient safety initiatives. Furthermore,
an emerging literature supports the association between good
teamwork and collaboration and excellent clinical outcomes
in health care. Because of this growing appreciation of the
value of teamwork, increasing attention has been given to
teambuilding methods in health care, including courses,
activity-based programs, and high-fidelity simulation-based
training activities. Also, to the extent that good teamwork
requires leadership, leadership development has also become
a priority for successful health care organizations. The current
review presents the evidence that good teamwork is associated
with superior clinical outcomes. We then review strategies
for building teams in health care (including specifically in
respiratory care), the competencies of effective health care
leaders, and programs that have been initiated to develop
these competencies.

Dans un monde où les soins de santé deviennent de plus
en plus complexes– tant au plan clinique qu’administratif –
on constate aussi que le leadership, l’esprit de subordination
et le travail d’équipe constituent des éléments essentiels du
succès des soins de santé. En fait, dans de nombreux secteurs
de la santé, on apporte de plus en plus d’attention au travail
d’équipe et à la collaboration, que ce soit dans le choix et la
formation des médecins, le perfectionnement du leadership ou
la mise en place d’initiatives de qualité des soins et de sécurité
des patients. De plus, la documentation à l’appui du lien
entre l’esprit d’équipe et l’excellence des résultats cliniques est
de plus en plus courante. L’appréciation croissante à l’égard de
la valeur du travail d’équipe a augmenté l’attention accordée
aux modalités de constitution des équipes dans le milieu des
soins de santé, notamment par les cours, les programmes
composés d’activités et les ateliers de formation basés sur la
simulation de haute-fidélité. Et, dans la mesure où le travail
d’équipe réussi exige un leadership solide, le perfectionnement
du leadership s’inscrit de plus en plus au rang des priorités
des organismes de soins de santé. La présente analyse
documentaire témoigne de l’importance de l’esprit d’équipe
pour le succès des résultats cliniques. Nous examinons ensuite
des stratégies de constitution d’équipe (plus particulièrement
en thérapie respiratoire), les compétences essentielles aux
dirigeants du milieu des soins de santé et les programmes mis
en place pour les enseigner.

Keywords: Teamwork, teambuilding, leadership

Mots-clés : travail d’équipe, constitution d’équipe, leadership

I

Introduction

n the face of the increasing clinical and administrative
complexity of health care, superb teamwork and leadership
are emerging as differentiating features of the best health care
and the best health care facilities {1-3}. This paper addresses
the issues of teamwork, teambuilding, and leadership in
health care. Specifically, we first summarize the characteristics
of effective teams and of teambuilding interventions. We then
review the literature supporting the value of collaboration in
health care and next review recent work regarding teamwork
in respiratory care. Finally, we review the characteristics of
effective leaders and the specific competencies that are needed
to lead effectively in health care.

6

Characteristics of Effective Teams and
of Teambuilding
In the context that teams form to accomplish tasks that
cannot be executed as well (or at all) by individuals {4,5},
a team has been defined as “a small number of people with
complementary skills who are committed to a common
purpose, performance goals, and approach for which they
hold themselves mutually accountable” {4}. As summarized by
Parker {5}, effective teams have specific, discrete characteristics,
including clarity of purpose, informality and participation,
listening by members with civilized disagreement when it
occurs, open communication, clarity of roles and assignments,
shared leadership, style diversity, and a commitment to
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assess its own performance. As a subset of effective teams,
high-performing teams share a keen sense of purpose, have
ambitious performance goals and a well-developed sense of
mutual accountability, fluid and seamless hand-offs between
members, and interchangeable but complementary skills {4}.
In reviewing these characteristics of high-performing teams,
obvious links to health care are evident. Health care teams
aspire to the high goal of restoring the patient’s health, have
aligned accountability to the patient, must communicate
well and execute transitions of care seamlessly, and, in the
multidisciplinary environment of health care, clearly have
complementary skills that must be coordinated in service of
the patient’s well-being.
In this context, as important as teamwork may be in
many business sectors, teamwork is especially important in
health care, where achieving excellent clinical outcomes calls
upon the contributions of a variety of specialized individuals
and/or services that must be aligned in their commitment
to the patient’s welfare. Given that physicians’ selection and
training may conspire against their showing natural or ample
collaborative instincts {6-12}, cultivating teamwork in health
care may be both needed and challenging {1,2}. For example,
as early as 1978, Weisbord {6} commented on the challenges
of fostering collaboration in health care and opined why
organizational development had not yet worked in health care.
He stated, “Science-based professional work differs markedly
from product-based work. Health professionals learn rigorous
scientific discipline as the “content” of their training. The
‘process’ inculcates a value for autonomous decision-making,
personal achievement, and the importance of improving
their own performance, rather than that of any institution.”
More recent observers have confirmed this impression. For
example, Gawande {11} commented that “Most medicine is
delivered by teams of people, with the physician, in theory,
the team captain. Yet, we don’t train physicians how to lead
teams or be team members. This should begin in medical
school.” Similarly, in the same 2010 volume of the Harvard
Business Review, Lee {10} pointed out that “Working in
teams does not come easily to physicians who still often see
themselves as heroic lone healers. Nonetheless, developing
teams is a key leadership function for health care providers of
all types.” Importantly, these recent observations establish the
ability to form effective teams as a key leadership skill, which
will be discussed in the final section of this paper. Finally,
Mechanic {12} also espoused the need for collaboration in
health care: “Medical care has increasingly become an activity
dependent on team collaboration and well-organized systems
of care… More than ever, medicine needs physicians who
can collaborate with each other and with other professionals.
….There is increasing understanding that quality of care is
embodied in systems as well as in the efforts of conscientious
and well-motivated individuals and that improving quality is
a collective challenge requiring collaboration.”

Approaches to Teambuilding in Health Care
With these features in mind, teambuilding takes on
special importance as an intervention to achieve successful
Canadian Journal of Respiratory Therapy
Journal canadien de La thérapie respiratoire

health care. Many interventions to enhance teamwork are
available and have been described {13-22}, including courses
addressing team skills {13}, implementation of cockpit
protocols from aviation experience {13,14}, simulation
exercises (including clinical simulation {16,17}), sports and
activity-based programs {18,19}, and tactics to enhance team
accountability {18}.
As an example of the impact of teambuilding courses,
in a collaboration between the United States Department of
Defense and the Agency for Health care Research and Quality,
Morey et al. {13} designed a course called TeamSTEPPS
(Team Strategies and Tools to Enhance Performance and
Patient Safety) to promote communication and teamwork
among emergency room personnel. Specific team dimensions
that were addressed by the course included: 1) maintaining
a team structure and climate, 2) applying problem-solving
strategies, 3) communication, 4) executing plans while
managing workload, and 5) improving team skills {13}.
The course used a variety of teaching methods, including
interactive learning, coaching, and practice sessions, to develop
specific competencies: leadership, mutual support, situation
monitoring, and communication. More specifically {15},
leadership training regards training to plan, to problem solve,
and to debrief after the action to enhance team performance.
Situation monitoring training encourages ensuring a shared
mental model for team members and continuous awareness
of the actions of other team members. Training to provide
mutual support regards fostering a climate in which help is
both sought and easily available, feedback is given freely and
with respect and a spirit of helpfulness, and in which conflict
resolution techniques are used to resolve differences. Finally,
communication training regards assuring that all team
members are made aware of key developments, all members
check back with one another to ensure the accurate conveyance
of information, and handoffs of care are performed with care
and attention.
Cockpit crew resource management techniques from
aviation training have also been used to develop teamwork
in health care with the goals to lessen errors and enhance
quality {13}. The MedTeams program, a 5-module, 8-hour
course which was developed to enhance emergency room
team function and clinical outcomes, was developed based
on cockpit crew resource management. Altogether, 48
specific teamwork behaviors were addressed by the program.
In a controlled trial of the MedTeams program among nine
emergency rooms teams (comprised of 684 physicians, nurses,
and technicians), the six teams who underwent team training
experienced enhanced outcomes of improved team behavior,
fewer observed clinical errors (30.9% to 4.4%, p =0.039), and
an increased sense of institutional support. Also, in a recent
study, Neily et al. {14} reported implementing a day-long, onsite teambuilding program for surgical teams in 74 of 108
included Veterans Administration Hospitals. Elements of the
teambuilding program, which was based on crew resource
management techniques {14}, included: training to work as a
team; challenging other team members on safety; conducting
checklist-guided pre- and post-operative debriefings,
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and enhancing communication. Benefits associated with
implementing the teambuilding program included a decrease
in surgical mortality compared with hospitals not receiving
the teamwork intervention (i.e., by 18% vs. 7%, p = 0.01).
Sports and activity-based programs, such as ropes courses
and other outdoor experiences (e.g., wilderness, rafting,
etc.) have been a time-honored approach to teambuilding
and have found application in health care {17,18}. For
example, as part of a teambuilding retreat to develop skills
and camaraderie among rising junior residents in Internal
Medicine at the Cleveland Clinic, a day-long retreat included
an organized softball game as part of the program {17}. Also,
at the University of Washington, a professional development
program to cultivate academic leaders included a team rowing
activity as a way of demonstrating the tangible value of wellcoordinated, team-based activity {18}.
Simulation activities have also been used to enhance
teamwork in health care. For example, Stoller et al. described
use of a simulated emergency scenario (e.g., Subarctic
Survival, Human Synergistics, Detroit, Michigan) during
a retreat of rising junior residents in an Internal Medicine
training program to enhance their teamwork and leadership
skills {17}. Also, clinical simulation using high-fidelity
mannequins in simulation centers has been used to enhance
clinical performance of teams, e.g., during cardiopulmonary
resuscitation {16}.
Finally, in the specific context of respiratory care,
Stoller et al. {19} observed that instituting a business review
process among four disparate respiratory therapy groups was
associated with enhanced teamwork. Convening the four
groups to review progress toward specific, mutually agreed
upon targets had the favorable, albeit slightly unexpected
effect, of enhanced sharing and collaboration among the
groups. Evident benefits of the enhanced collaboration
included greater sharing of resources, more personnel sharing
(e.g., cross-staffing), and enhanced performance for all groups
individually and collectively.
Taken together, the aforementioned body of research
and experience supports the value of teambuilding in
health care as an important strategy to enhance clinical and
organizational performance.

Evidence that Collaboration Enhances
Outcomes in Health Care
Going beyond methods of teambuilding in health care,
an emerging literature focuses on evidence that teamwork and
collaboration can enhance outcomes in health care. Though
the issue is incompletely studied, the weight of evidence,
as summarized in Table 1, supports the benefits of good
teamwork.
In an early study, Knaus et al. {20} assessed ICU processes
and actual vs. expected mortality rates in 13 different
intensive care units (ICUs). The ICU with the best actual/
expected mortality ratio (0.59) was characterized by excellent
teamwork among the physicians and nurses, with carefully
designed protocols and excellent, ongoing communication
between the physicians and nurses. In contrast, the ICU with
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the worst mortality ratio (1.58) was characterized by poor
teamwork, e.g., with poor physician-nurse communication
and no policy for routine discussion of patient treatment.
Though not establishing causality, these results are consistent
with the notion that good teamwork enhances survival in
the ICU.
Collaborative interaction has also been shown to
enhance the accurate interpretation of diagnostic tests.
For example, in a study of individual vs. joint viewing and
interpretation of computed tomographic (CT) images of the
chest, O’Donovan et al. {21} assessed the diagnostic accuracy
of a pulmonologist and chest radiologist when they tried
to differentiate between rounded atelectasis vs. look-alike
neoplasms. Based on an analysis of the area under the ROC
(receiver operating characteristic) curves, correct identification
of rounded atelectasis was more likely when the two observers
read the films together rather than when each read the films
individually (AUC 0.95 [together] vs. 0.91 and 0.74 [read
separately by the individuals]). These results support the value
of close teamwork in interpreting CT scans.
Furthermore, in an ICU intervention study in
which outcomes were assessed before vs. after a teamwork
intervention, Clemmer et al. {22} implemented a joint
program with physicians and nurses to foster cooperation.
The program focused on developing a shared purpose
among the health care providers, creating an open and safe
environment for disagreement, inclusion and encouragement
of diverse views, effective negotiation, and fairness as a
guiding principle in applying rules. Resultant improvements
in practice were associated with a 30% reduction in the costs
of ICU care and a 19% reduction in total hospital costs for
ICU patients.
In what is, to our knowledge, the only randomized
controlled trial that regards teamwork in health care, Hunziker
et al. {16} used simulation technology to compare the impact
of developing “preformed” teams on the performance of
cardiopulmonary resuscitation (CPR) vs. having teams
form in the moment at the time of the code (called “ad hoc”
teams). Preformed teams had significantly more time actually
performing CPR during the first 3 minutes of resuscitation
(mean 124 vs. 93 seconds, p < 0.0001) and initiated the first
defibrillation sooner than did ad hoc teams (at mean 67 vs.
107 seconds, p < 0.00001), supporting the value of building
and sustaining teams in emergency care.
In another controlled trial of teambuilding, Neily et al.
{14} reported that a teambuilding intervention for surgical
teams in Veterans Administration hospitals was associated
with a greater decrease in surgical mortality than that observed
for surgical teams not receiving the intervention (18% vs.
7% decrease, p = 0.01). Furthermore, the magnitude of
decrease in surgical mortality was strongly associated with the
number of quarters over which the teambuilding program
was associated.
Finally, Pisano et al. {23} showed that good teamwork
was associated with enhanced surgical outcomes in the
acquisition of new cardiac surgical skills. Specifically, in a
prospective longitudinal study of 16 cardiac surgical teams
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newly learning minimally invasive cardiac surgery {23}, the
teams were observed to acquire speed and facility in the
procedure at different rates. Those teams which performed
the procedure most quickly after 40 consecutive cases
demonstrated more attention to teamwork than those
teams that were slower after 40 cases. Specifically, in the
ultimately faster teams, the surgeon hand-picked the team
and emphasized the importance of team learning, and the
teams met before and after the case to plan and debrief on the
operation. In contrast, for the slower teams at the 40th case
milestone, teams were picked by convenience and availability
and no pre- or post-operative meetings were held. Also, in the
teams which performed best after 40 cases, the teams insisted
on staying intact for their early learning experience vs. more
haphazard scheduling and no consistent staffing in slower
teams. Overall, Pisano et al. suggested that the difference
between high vs. low performing surgical teams relates to the
increased emphasis given to teambuilding and to teamwork.
Indeed, this observation endorses the current practice of
having “team huddles” before surgical procedures to 1) assure
clarity of purpose and 2) develop mutual understanding
before undertaking the case, both important characteristics
of successful teams.
Taken together, the available literature strongly supports
the value of collaboration and teamwork among health care
providers in effecting good clinical outcomes.

Essential Leadership Competencies for Health Care
Because one of the characteristics of an effective team is
excellent and fluid leadership, a discussion of great teamwork
invites consideration of developing leadership skills. Indeed,
characteristics of great leadership have been the subject of
extensive study and writing. As an example, in their book
“The Leadership Challenge,” Kouzes and Posner {24} suggest
five leadership traits that are characterize great leaders and
which are deemed essential features of great leaders. These
features include:
• “Challenging the process, i.e., by searching out
challenging opportunities to change, grow, innovate,
and improve, and experimenting, taking risks, and
learning from the accompanying mistakes,
•		 Inspiring a shared vision, i.e., by envisioning an
uplifting and ennobling future and enlisting others
in a common vision by appealing to their values,
interests, hopes, and dreams,
•		 Enabling others to act, i.e., by fostering collaboration
through promoting cooperative goals and building
trust, and strengthening people by giving power
away, providing choice, developing competence,
assigning critical tasks, and offering visible support,
•		 Modeling the way, i.e., by setting the example by
behaving in ways that are consistent with shared
values, and achieving small wins that promote
consistent progress and build commitment, and
•		 Encouraging the heart, i.e., by recognizing individual
contributions to the success of every project, and by
celebrating team accomplishments regularly.”
Canadian Journal of Respiratory Therapy
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Going beyond the requisite features of great leaders in
general, significant attention has been given to the specific
competencies needed to be a great leader in health care {2439}. In one recent synthesis of these essential competencies
for health care leaders, Stoller {25} has proposed 6 domains
and 17 sub-domains of leadership skills (Table 2). The major
domains include emotional intelligence, knowledge and
technical skills (e.g., of operations, finance and accounting,
reimbursement strategies, quality assessment and management,
etc.), problem-solving skills and change management expertise,
communication (e.g., in change management, negotiation, and
conflict resolution), and a commitment to lifelong learning.
In the gap between the need for great leadership in
health care and the existing pipeline {6-11, 25, 26}, there
is a clear need and an opportunity to develop health care
leaders. As evidence of the relevance of this issue, current
trainees are aware of this gap as they seek to prepare
themselves for their careers. For example, in a survey of 23
Baylor surgical residents {28}, more than 75% reported a lack
of knowledge of leadership theory and a deficiency in specific
leadership skills (e.g., conflict resolution); over half reported at
most average competence in other skills (e.g., challenging the status
quo, inspiring others, helping others optimize performance, etc.).
Based on this growing perceived need, increasing attention
is being given to developing clinician-leaders by hospitals,
academic institutions, and by various medical societies {27,
32-35, 38-40} Such programs include offerings by health care
executive associations (e.g., the American College of Physician
Executives, the American College of Healthcare Executives,
the American Medical Group Association, and the Medical
Group Management Association {30}), specialty societies,
and health care organizations (e.g., the Cleveland Clinic {32,
40}, the Mayo Clinic {27}, the University of Kentucky {39},
and the Medical College of Wisconsin {35}). For example, at
the Cleveland Clinic, a health care leadership development
program was launched in the mid-1990’s and has evolved into
the current Cleveland Clinic Academy {32}, which offers both
cohort-based series and “a la carte” courses directed to health
care providers in service of the institution’s commitment to
develop a talent pipeline for its future leadership needs. The
substantial growth and participation in the program has also
prompted strategic partnerships with academic institutions
to offer masters level training (e.g., Masters in Business
Administration) to interested emerging leaders. The newest
development is the offering of an executive education course
called the Samson Global Leadership Academy for Health
care Leadership {41} that is directed to visiting physicians,
allied health providers, nurses, and health care administrators
to enhance their leadership competencies.
In summary, substantial emerging evidence suggests
that great teamwork and collaboration are associated with
enhanced quality and outcomes in health care in general
and specifically in respiratory care. In this context, successful
health care organizations are now appropriately beginning
to offer leadership development and teambuilding in order
to cultivate a pipeline of effective health care leaders and to
ensure excellent and sustainable quality.

SPRING | Printemps 2011
Volume | Numéro 47.1

9

*Corresponding Author
James K. Stoller, M.D., M.S, Cleveland Clinic Foundation
9500 Euclid Ave, NA22, Cleveland, OH 44195
Email stollej@ccf.org
Phone: 216 444-1960
Fax: 216-445-3516

Table 1 Studies Assessing the Impact of Teamwork and Communication in Healthcare

Authors (Reference)

Publication Year

Main Findings

Knaus et al. {20}

1986

Better than expected ICU survival was associated with enhanced
communication and teamwork among ICU physicians and nurses.

O’Donovan PB et al. {21}

1997

Team reading of chest CT scans was associated with more
accurate interpretation than individual readings by a chest
radiologist and pulmonologist alone.

Morey JC et al. {13}

2002

Participation in a course on emergency team coordination was
associated with a lower rate of observed errors in Emergency
Room care, enhanced attitudes toward teamwork, and enhanced
perceptions of institutional support.

Clemmer T et al. {22}

1998

A programmed intervention to foster cooperation among
ICU providers was associated with preserved, excellent clinical
outcomes, and enhanced financial performance of the ICU.

Hunziker et al. {16}

2009

In performing cardiopulmonary resuscitation, teambuilding
before the code was associated with better resuscitation
technique (more time actually performing resuscitation
and sooner defibrillation).

Pisano GP et al. {23}

2001

In a study of surgical teams in 16 different hospitals, enhanced
collaborative, teambuilding behaviors were associated with
shorter surgical times in performing minimally invasive
cardiac surgery.

Neily J et al. {14}

2010

Implementation of a crew resource management-based
team training program for surgical teams was associated
with decreased surgical mortality (by 18%, p = 0.01).

Table 2 Proposed Essential Competencies to Lead in Health Care

Domain (The Effective Healthcare Leader Must Have…)

Subdomains

1. Technical knowledge and skills

a. Operations
b. Finance and accounting
c. Information technology and systems
d. Human resources, including diversity
e. Strategic planning
f. Public policy
g. Legal issues

2. Knowledge of health care

a. Reimbursement strategies
b. Legislation and regulation
c. Quality assessment and management

3. Problem-solving skills

a. Organizational strategy
b. Project management

4. Emotional intelligence
5. Communication

a. Leading change
b. Negotiation
c. Conflict resolution

6. Commitment to lifelong learning
From Reference 25, with permission from author
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Original Article
Management of a Patient with Congestive Heart Failure
and Acute Pulmonary Edema - A Case Study
By Andrew AuCoin
Dalhousie University

Abstract

Résumé

A 63 y/o male presents with sudden onset shortness
of breath, and is coughing up pink, frothy sputum. A chest
radiograph reveals pulmonary edema and an enlarged heart,
which is interpreted as congestive heart failure. The patient
is first treated with non-invasive positive pressure ventilation
(NIPPV) and then invasive positive pressure ventilation
(PPV) with 100% oxygen as his condition worsens. Despite
these interventions, his PaO2 remains low. A transesophageal
echocardiogram reveals severe mitral valve regurgitation,
which is then successfully surgically repaired. Despite these
interventions, the patient develops multi-organ failure
post-op and passed away. This case report examines the
pathophysiology and management of congestive heart failure.

Un homme de 63 ans éprouve des essoufflements
soudains et crache des sécrétions roses. Une radiographie de
la poitrine révèle de l’œdème pulmonaire et une hypertrophie
du cœur, ce qui semble indiquer une insuffisance cardiaque
congestive. Le patient est d’abord traité par ventilation non
invasive en pression positive, puis en ventilation invasive
à pression positive avec un apport d’oxygène de 100 %,
puisque son état se détériore. Malgré ces traitements, son PaO2
demeure faible. Une échocardiographie transoesophagienne
révèle une régurgitation mitrale grave, qui est traitée avec
succès par une intervention chirurgicale. À la suite de
l’intervention cependant, le patient subit une défaillance de
plusieurs organes qui entraîne son décès. Le rapport examine
la pathophysiologie et la gestion de l’insuffisance cardiaque
congestive.

Keywords: Heart Failure, Pulmonary Edema, Therapeutics

Mots-clés : insuffisance cardiaque, œdème pulmonaire, thérapeutique

Introduction
Congestive heart failure (CHF) is a disease that occurs
due to depressed left-sided cardiac function. Currently, it is
estimated that over 500 000 Canadians are affected by CHF,
and more than 50 000 new cases are diagnosed each year (1).
The number of new cases and hospitalizations is expected to
rise over the next forty years as medical technology continues
to develop and patients with high risk factors live to an older
age (2). This will result in exponentially increased total
hospitalizations, as CHF patients have a high incidence of
readmission (3).
Depressed cardiac function can be the result of coronary
artery disease, valvular dysfunction, cardiac arrythmias or
hypertension (4). The primary disturbance involves the
left ventricle’s inability to pump a normal stroke volume
throughout the body. This leads to tissue hypoperfusion,
and thus, inadequate oxygen delivery. Cardiac depression
may also cause fluid to back up into the pulmonary system,
resulting in pulmonary edema. Patients with CHF may
experience a variety of symptoms with physical exertion, or
at rest with increasing disease severity. Symptoms include:
fatigue, dyspnea, cough and angina. Upon examination,
patients with CHF may also be tachycardic, tachypneic,
hypertensive, and show evidence of cyanosis. (4)

12

The following case study describes the management of
a patient with CHF beginning with their admittance to the
emergency department following through to their transfer to
the operating room.

Case Study
A 63 y/o male, weighing 113 kg (Ideal body weight = 81
kg) presents to a district hospital by ambulance with a sudden
onset of shortness of breath (SOB). The patient is remarkably
diaphoretic, has a productive cough and is bringing up pink,
frothy sputum. The patient’s past medical history includes
hypertension which is treated at home with nifedipine 30
mg twice a day. The patient has no history of respiratory
problems. Ausculation reveals: symmetrical chest expansion,
equal air entry (A/E) and coarse crackles present in both bases.
The following vitals are taken on admission: Temperature –
36.7°C, Heart rate (HR) – 150, Respiratory rate (RR) – 26,
Blood pressure (BP) – 200/100, Oxygen saturation by pulse
oximeter (SpO2 ) – 94% on a non-rebreathing mask.
1.

Interpret the patient’s vitals.
a) Afebrile, Hypertensive, Hyperpneic
b) Tachycardic, Normotensive, Low oxygen saturation
c) Tachypneic, Hyperpneic, Hypertensive, 		
		Normal oxygenation
d) Tachycardic, Tachypneic, Hypertensive
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The patient is started on a nitroprusside infusion and his
BP decreases to 158/88. Over the next few hours, his SpO2
drops to 88% on a non-rebreather. The respiratory therapist
(RT) decides to place the patient on the Vision BiPAP
(Philips Respironics, Murrysville, Pittsburg) in S/T mode.
The RT sets IPAP/EPAP = 12/8 with an FIO2 = 1.00. An
arterial blood gas (ABG) drawn from the right radial artery 45
minutes later reveals the following: pH = 7.30, PCO2 = 52,
PO2 = 266, HCO3 = 25, BE = -1, Hgb = 161.
Interpret the ABG.
a) Uncompensated respiratory acidosis,
		corrected hypoxemia
b) Uncompensated respiratory acidosis, excessively 		
		corrected hypoxemia
c) Partially compensated respiratory acidosis, 		
excessively corrected hypoxemia
		
d) Uncompensated respiratory alkalosis,
		corrected hypoxemia

6.

Goals of therapy for CHF include:
a) Decreasing force of contraction, Increasing afterload
b) Decreasing preload, Increasing afterload
c) Increasing force of contraction, Increasing preload
d) Decreasing preload, Decreasing afterload

As the RT, you help transfer the patient to the ICU
where you set him up on the Vision BiPAP using the same
settings as before. The patient is started on furosemide 80 mg
IV daily, while you go for your own daily caffeinated diuretic.

2.

What changes should the RT make to the mechanical 		
ventilator?
a) No changes are necessary
b) Decrease FiO2 and increase EPAP
c) Decrease FiO2 and decrease IPAP
d) Decrease FiO2 and increase IPAP
e) Decrease EPAP to 5cmH2O to decrease 		
		
oxygenation, increase ventilation and minimize
		
the effects of Positive Pressure Ventilation
3.

7.

Which of the following adverse effects may result from the
use of furosemide?
a) Metabolic acidosis with a normal or increased
		anion gap
b) Metabolic acidosis with a normal or decreased
		anion gap
c) Metabolic alkalosis with a normal or decreased
		anion gap
d) Metabolic alkalosis with a normal or increased
		anion gap
8. Which of the following natural hormones is least likely to
be released from excessive use of furosemide?
a) Aldosterone
b) Atrial naturic factor
c) Anti-diuretic hormone
d) Angiotensin II

After making any appropriate changes, the RT steps out
of the room while a chest X-ray (CXR) is performed. The
CXR shows an enlarged heart and bilateral air space disease.
The radiologist interprets the radiograph as CHF with
pulmonary edema.

Despite these interventions, the patient deteriorates
during the next three days in the ICU with increased SOB,
decreased A/E on auscultation, and refractory hypoxemia
observed. The patient is currently on BiPAP - FiO2 = 1.0 with
SpO2 - 90%, HR –138, RR -27, BP -130/60. The decision is
made to intubate the patient.

4.

9.

On assessment of this patient’s hemodynamic pressures,
the following changes would likely occur:
a) Increased PAP, Increased PCWP, normal or 		
		increased CVP
b) Decreased PAP, Decreased PCWP, Normal or 		
		decreased CVP
c) Increased PAP, Decreased PCWP, Normal or 		
		Increased CVP
d) Decreased PAP, Increased PCWP, Normal or 		
		Decreased CVP
5.

In cardiogenic pulmonary edema, there is an increased
net flow of fluid from pulmonary capillaries to the
pulmonary interstitial space. This is most likely caused
by an:
a) Increase in capillary oncotic pressure
b) Increase in capillary hydrostatic pressure
c) Increase in interstitial hydrostatic pressure
d) Increase in interstitial oncotic pressure
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Which of the following sets of parameters are most correct
for this patient?
a) Vt – 800, RR - 10, PEEP – 5, FiO2 - 0.50
b) Vt - 500, RR - 16, PEEP - 10, FiO2 - 1.00
c) Vt - 700, RR - 12, PEEP - 10, FiO2 - 1.00
d) Vt - 5-6 mls/kg, RR - 12, PEEP - 5, FiO2 - 1.00

An ABG is drawn which reveals the following ABG: pH7.37, PCO2- 53, PO2- 53, HCO3- 30 on an FiO2 – 1.0.
10. Calculate the patient’s A-a gradient to the nearest tenth.
a) 593.8
b) 726.3
c) 646.8
d) 675.5
11. This result is indicative of:
a) A shunt situation, V/Q >1
b) A deadspace situation, V/Q >1
c) A shunt situation, V/Q <1
d) A deadspace situation, V/Q <1
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The patient has a transesophageal echocardiogram
which reveals severe mitral valve regurgitation due to a flail
mitral valve leaflet. The patient undergoes a successful mitral
valve replacement surgery, but develops multi-organ failure
post-op, and passes away the next day.
The patient presented in this case study had sub-optimal
management of his CHF before being hospitalized as he had
not met with his family physician for a number of years.
Current long-term pharmacotherapies for patients with CHF
include ACE inhibitors, β-blockers, and spironolactone;
evidence has shown a direct correlation between the use of
these medications and survival rates for CHF over the past
two decades (5). The current five-year mortality rate for
all CHF patients is 45% (1) however, the prognosis for
CHF patients after a first hospitalization is poor: there is a
50% mortality rate at 2.3 years for men, and 1.7 years for
women (5).
Respiratory therapists play a key role in providing
optimal management for patients with CHF presenting
with or without acute pulmonary edema. These patients’
compromised cardiac function often lead to respiratory
abnormalities requiring supplemental oxygen, diuresis, and
in severe cases, NIPPV leading to invasive PPV. A respiratory
therapist must be familiar with this pathology and the
management modalities, while displaying expertise in the role
of NIPPV and invasive PPV.

ANSWER KEY
1. Correct Answer - D - The patient is tachycardic
(HR > 100), tachypneic (RR >18), and hypertensive
(BP > 140/90) (6).
a)

b)

c)

Incorrect. The patient is afebrile (N = 36.5-37.5)
and is hypertensive (>140/90). However, hyperpnea
refers to an increased depth of breathing, whereas
tachypnea refers to an increased rate of breathing.
There is insufficient data provided to determine
whether or not the patient is hyperpneic.
Incorrect. The patient is tachycardic (>100b/
min) and has a low oxygen saturation. He is
not normotensive, but hypertensive as his blood
pressure is > 140/90.
Incorrect. The patient is tachypneic (RR > 18
breaths/min) and hypertensive. The normal range
for SpO2 is 95-98%, and the patient is achieving
a level of 94% on an FiO2 of 1.0. Therefore,
the oxygenation is not normal. Finally, there is
insufficient data to determine whether or not the
patient is hyperpneic.

ranges, 22-26 and 0 +/- 2 respectively, we determine that the
metabolic component is not adding to the acidosis and is not
compensating for the respiratory dysfunction. This is deemed
an uncompensated respiratory acidosis (6).
The PaO2 is corrected above the normal range, and is
deemed excessively corrected.
a)

Incorrect. The patient is in an uncompensated
respiratory acidosis however, the PaO2 is greater
than the normal range of 80-100 mmHg. By being
placed on a nonrebreather, the RT has corrected the
hypoxemia above and beyond the needed level. This
is referred to as excessively corrected hypoxemia.

c)

Incorrect. The PaO2 does show excessively corrected
hypoxemia. In order to be partially compensated,
the HCO3- and/or B.E. would need to be increased
above their normal ranges while the pH is still
<35. This would show that the body is trying to
compensate for a respiratory acid/base disturbance,
and either cannot, or has not had enough time to
fully compensate.

d)

Incorrect. The patient’s pH is less than 35 which
signifies an acidotic situation. The patient also has
excessively corrected hypoxemia.

3. Correct Answer – D – The FiO2 should be decreased.
The IPAP should be increased as to increase pressure support
and increase the patient’s ventilation by augmenting the
tidal volume. This should help to lower the PaCO2 level and
normalize the acid-base disturbance (7)
a)

Incorrect. The patient’s CO2 level is increased, and
the PaO2 is excessively corrected. Changes should
be made.

b)

Incorrect. The FiO2 should be decreased. Increasing
both EPAP and IPAP by the same amount will not
change the level of Pressure Support the patient is
receiving. Their ventilation will remain the same,
and they will not lower their PaCO2.

c)

Incorrect. The FiO2 should be decreased.
Decreasing IPAP will decrease the pressure support,
and likely decrease the patient’s ventilation. This
will increase the PaCO2 rather than decrease it.

e)

Incorrect. Decreasing the EPAP without changing
the IPAP will increase the pressure support and
may decrease the PaO2. It may also have a negative
effect by decreasing lung compliance, subsequently
requiring higher pressures to achieve the same
ventilation. This can be especially detrimental in
patients with CHF as alveolar edema may already
be compromising lung compliance (8). This patient
is currently being treated with an FiO2 of 1.00. It is
important to consider weaning an FiO2 of 1.00, as

2. Correct Answer – B – First, we make the distinction
that the patient is in an acidotic situation based on the pH <
7.35. Next, we determine the acidosis is being caused by the
respiratory component as the PCO2 is 52 (Normal range =
35-45). As the HCO3 - and B.E. are within the normal
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tolerated by the patient, because of the possibility
of nitrogen washout and systemic vasoconstriction.
Also, this patient does not have any known
contraindications to the use of positive pressure.
No kidney, liver or head trauma is noted, and the
patient is hypertensive.
4. Correct Answer – A - In CHF, the heart can not effectively
pump out a normal stroke volume. This ineffective pump
causes fluid to back up into the pulmonary vessels. The
increased fluid volume causes an increase in pulmonary
vascular resistance. As the pulmonary artery is now entering
a system with increased resistance, the pressure rises. The
pulmonary capillary wedge pressure increases for the same
reason. If the CHF is severe enough, the right heart will
hypertrophy as it pumps blood out against increased pressures.
This can cause an increase in central venous pressures (9).
b)

c)

d)

Incorrect. As fluid backs up into the pulmonary
vessels, the pulmonary vascular resistance increases.
Because the pulmonary artery has a greater
afterload to pump into, the PAP will rise. PCWP
is a measurement of left ventricle end-diastolic
volume. In CHF, the left ventricle is not pumping
a normal stroke volume and some blood will remain
in the ventricle after systole. This causes an increase
in PCWP. Finally, if cardiac dysfunction is severe
enough, the right heart may hypertrophy due to
increased pulmonary pressures. This can cause an
increase in CVP.
Incorrect. As fluid backs up into the pulmonary
vessels, the pulmonary vascular resistance increases.
Because the pulmonary artery has a greater afterload
to pump into, the PAP will rise. PCWP is a
measurement of left ventricle end-diastolic volume.
In CHF, the left ventricle is not pumping a normal
stroke volume, and some blood will remain in the
ventricle after systole. This causes an increase in
PCWP. If the CHF is severe enough, the right heart
will hypertrophy as it pumps blood out against
increased pressures. This can cause an increase in CVP.
Incorrect. As fluid backs up into the pulmonary
vessels, the pulmonary vascular resistance increases.
Because the pulmonary artery has a greater afterload
to pump into, the PAP will rise. PCWP is a
measurement of left ventricle end-diastolic volume.
In CHF, the left ventricle is not pumping a normal
stroke volume and some blood will remain in the
ventricle after systole. This causes an increase in
PCWP. If the CHF is severe enough, the right heart
will hypertrophy as it pumps blood out against
increased pressures. This can cause an increase in CVP.

5. Correct Answer – B – Fluid movement occurs because of
the relationship between hydrostatic and oncotic pressure in
the capillaries and interstitial space. As hydrostatic or oncotic
Canadian Journal of Respiratory Therapy
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pressure increases, fluid must transfer across the capillary
wall in order to reach an equilibrium. In CHF, fluid backs
up in the pulmonary system causing an increase in capillary
hydrostatic pressure. This increase causes fluid to move from
the capillaries into the pulmonary interstitial space. The fluid
is then known as pulmonary edema (9).
a)

Incorrect. If there is an increase in capillary oncotic
pressure, fluid will shift from the interstitial space
to the capillary to increase the capillary hydrostatic
pressure. This would not cause pulmonary edema.

c)

Incorrect. An increase in interstitial hydrostatic
pressure would cause fluid to move from the
interstitial space to the capillaries. This is, in essence,
the opposite of what happens in pulmonary edema.

d)

Incorrect. An increase in interstitial oncotic pressure
would cause fluid to move from the capillaries to the
interstitial space. This would result in pulmonary
edema. However, an increase in interstitial oncotic
pressure is not a physiological action involved in
CHF and is unlikely to be seen with this patient.

6. Correct Answer – D – In CHF, the heart’s ability to pump
out a normal stroke volume is hindered. There are three main
hemodynamic strategies used in managing CHF. First, we can
decrease the afterload so the heart has a lower resistance to
pump out against. This is accomplished by administering
vasodilators like nitroprusside. A second strategy is to decrease
the preload so the left atrium and ventricle have a smaller
stroke volume needed to be pumped out. This can be achieved
by administering diuretics or positive pressure ventilation.
The third strategy, (though not part of the correct answer
given) is to increase the heart’s force of contraction. Positive
inotropes like dobutamine may be given for this purpose (10).
a)

Incorrect. In CHF, the heart’s ability to pump out
a normal stroke volume is compromised. The aim
of treatment is to improve the pumping ability.
First, we can increase the force of contraction by
using positive inotropes like dobutamine. Another
strategy is to decrease the afterload so the heart has
a lower resistance to pump out against.

b)

In CHF, the heart’s ability to pump out a normal
stroke volume is compromised. The aim of
treatment is to improve the pumping ability. This
can be achieved by decreasing the preload so the
left atrium and ventricle have a smaller stroke
volume needed to be pumped out. Another strategy
is to decrease the afterload so the heart has a lower
resistance to pump out against.

c)

Incorrect. In CHF, the heart’s ability to pump out
a normal stroke volume is compromised. The aim
of treatment is to improve the pumping ability.
First, we can increase the force of contraction by
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using positive inotropes like dobutamine. Another
strategy is to decrease the preload so the left atrium
and ventricle have a smaller stroke volume needed
to be pumped out.
7. Correct Answer – C - Furosemide is a potent diuretic
which increases the loss of water and certain electrolytes
(Cl-, K+, Na+) from the body. As large amounts of K+
are eliminated from the body, potassium flows from the
intracellular compartment to the extracellular space to reach
equilibrium. As the positively charged K+ leaves the cell,
positively charged hydrogen ions flow into the cell so the cell
maintains its polarity. Because less H+ ¬ions are available
extracellularly, less HCO3- is buffered. This buildup of
bicarbonate causes a metabolic alkalosis (11).
The anion gap equation is as follows: (Na+ + K+) – (Cl+ HCO3- ) = x. The normal range is 5-20. When using
furosemide, Na+, K+ and Cl- all decrease, while HCO3
increases. This will either cause a decreased or normal anion
gap based on the amount of each electrolyte lost/gained (6).
Incorrect. Furosemide increases the loss of water
and some electrolytes from the body. As K+ ions are
eliminated from the body, potassium flows from the
intracellular compartment to the extracellular space
to reach equilibrium. As the positively charged K+
leaves the cell, positively charged hydrogen ions
flow into the cell to maintain the cell’s polarity.
Because less H+ ions are available extracellularly,
less HCO3- is buffered and a metabolic alkalosis
may result.
		
An increased anion gap results when there is an
overall gain of “acid” or loss of base from the body.
The effects of furosemide will cause an overall loss
of acid from the extracellular spaces. This will be
seen through a normal or decreased anion gap.
a)

Incorrect. Furosemide increases the loss of water
and some electrolytes from the body. As K+ ions are
eliminated from the body, potassium flows from the
intracellular compartment to the extracellular space
to reach equilibrium. As the positively charged K+
leaves the cell, positively charged hydrogen ions
flow into the cell to maintain the cell’s polarity.
Because less H+ ions are available extracellularly,
less HCO3- is buffered and a metabolic alkalosis
may result.
		
The anion gap equation is as follows: (Na+ +
K+) – (Cl- + HCO3-) = x. The normal range is
5-20. When using furosemide, Na+, K+ and Clall decrease, while HCO3 increases. This will either
cause a decreased or normal anion gap based on the
amount of each electrolyte lost/gained.

b)
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Incorrect. Furosemide increases the loss of water
and some electrolytes from the body. As K+ ions are
eliminated from the body, potassium flows from the
intracellular compartment to the extracellular space
to reach equilibrium. As the positively charged K+
leaves the cell, positively charged hydrogen ions
flow into the cell to maintain the cell’s polarity.
Because less H+ ions are available extracellularly,
less HCO3- is buffered and a metabolic alkalosis
may result.
		
An increased anion gap results when there is an
overall gain of “acid” or loss of base from the body.
The effects of furosemide will cause an overall loss
of acid from the extracellular spaces. This will be
seen through a normal or decreased anion gap.

d)

8. Correct Answer – B - Atrial naturic factor/peptide (ANF)
is released by the atrial walls when they sense an increase in
intravascular volume. ANF inhibits the release of aldosterone
and antidiuretic hormone (ADH), increases the glomerular
filtration rate and causes diuresis. As furosemide is a potent
diuretic, it is more likely that the patient will have a decreased
plasma volume, and ANF will not be released (6).
a)

Incorrect. Aldosterone, a hormone which stimulates
reabsorption of H2O and Na+, is released by the
adrenal cortex as part of a pathway which begins
when the kidneys are hypoperfused. Furosemide
decreases the intravascular volume, and excessive
amounts may result in hypoperfusion of the kidneys (9).

c)

Incorrect. ADH is released by the pituitary gland as
part of the same pathway as aldosterone. It inhibits
only water loss; sodium is still excreted in the same
amounts. Again, furosemide decreases intravascular
volume, and excessive amounts may cause ADH be
released (9).

d)

Incorrect. When rennin is released by the kidneys
in response to hypoperfusion, Angiotensin I
is converted to Angiotensin II in the lungs.
Angiotensin II is a potent vasoconstrictor and
stimulates the release of aldosterone and ADH. As
furosemide decreases plasma volume, this pathway
will be stimulated (9).

9. Correct Answer – C - When ventilating most patients,
a tidal volume is targeted between 8-10 mls/kg (ideal body
weight). For this patient with an ideal body weight of 81 kg,
a tidal volume between 648-810 ml should be set. Next, we
aim for an initial minute volume of 5000-10 000ml/min (6).
This is used as an initial aim, knowing that the minute volume
can be manipulated based on the patient’s condition and the
results of an ABG. The tidal volume or respiratory rate can be
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changed to obtain a CO2 within the normal range. Setting a
RR of 12 = 12b/min x 700mls = 8400ml/min.
As this patient has poor oxygenation and CHF with
pulmonary edema, PEEP should be utilized. PEEP will help
decrease venous return, push edema into the capillaries, and
open up the alveoli to allow for better gas exchange. Finally,
as this patient has a low SpO2 on an FiO2 of 1.0, the RT
should continue to use 100% (6).
a)

Incorrect. The major problem with this answer is
the FiO2 of .50. This patient is doing very poorly
oxygenation wise and requires an FiO2 of 1.0. It
would also be discouraged to use a PEEP of less
than 5 with this patient because of its indications
for improving gas exchange and oxygenation.

b)

Incorrect. Although this provides the patient with
an adequate minute volume of 8000L/min, the
tidal volume of 500mls is less than the 8-10mls/
kg range we are aiming for. The patient will lose
a portion of the tidal volume as deadspace and we
may end up hypoventilating the patient.

d)

Incorrect. This patient does not require acute
respiratory distress syndrome (ARDS) protocol, so
we should aim for a Vt of 8-10 mls/kg.

10. Correct Answer – A - To calculate the A-a gradient (12) :
A-a gradient = [(PB – PH2O) x FiO2 – (PaCO2/R)] – PaO2
A-a gradient = [(760-47) x 1.00 – (53/.8)] - 53
A-a gradient = 593.8
b)

Incorrect. The PaCO2/R was added to the first part
of the equation instead of subtracted.

c)

Incorrect. This is the PAO2. The PaO2 was not
taken away from the first part of the equation.

d)

Incorrect. The bicarbonate value of 30 was inserted
for the PaCO2.

11. Correct Answer – C. While on an FiO2 of 1.0, a shunt
situation is revealed by an A-a gradient greater than 100.
Shunt is characterized by an increased perfusion as compared
to ventilation in a large area of the lungs. For this patient, the
pulmonary edema has likely entered the alveolar spaces, and
gas is not able to effectively pass through the alveolar-capillary
membrane, resulting in decreased ventilation. V/Q is < 1 as
perfusion is > ventilation (8).
a)

Incorrect. This patient has an overall shunt situation
because their A-a gradient is greater than 100 while
on an FiO2 of 1.0. Shunt is characterized by an
increased perfusion as compared to ventilation in a
large area of the lungs. Therefore, perfusion (Q) is
> ventilation (V), and V/Q will be < 1 (8).
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b)

Incorrect. This patient has an overall shunt
situation because their A-a gradient is greater than
100 while on an FiO2 of 1.0. A deadspace situation
would reveal a normal A-a gradient. Because overall
perfusion is > ventilation in this patient’s lungs,
V/Q will be <1.

d)

Incorrect. This patient has an overall shunt situation
because their A-a gradient is greater than 100 while
on an FiO2 of 1.0. A deadspace situation would
reveal a normal A-a gradient. V/Q will be < 1 as
overall perfusion is > ventilation in this patient’s lungs.

References
1.

Ross H, Howlett J, Arnold JMO, Liu P, O’Neill BJ, Brophy JM
et al. Treating the right patient at the right time: Access to heart
failure care. Canadian Journal of Cardiology. 2006; 22(9):749-54.
2. Johansen H, Strauss B, Arnold J, Moe G, & Liu P. On the rise:
the current and projected future burden of congestive heart failure
hospitalization in Canada. The Canadian Journal of Cardiology.
2003; 19(4): 430-435.
3. Muzzarelli S, Leibundgut G, Maeder M T, Rickli H, Handschin
R, Gutmann M, et al. Predictors of early readmission or death in
elderly patients with heart failure. American Heart Journal. 2010;
160(2): 308-314.
4. The Merck Manuals Online Medical Library [Internet].
Whitehouse Station (NJ): Merck Sharp & Dohme Corp.; 2009
[cited 2010 Aug 6]. Available from: http:// www.merck.com/
mmpe/sec07/ch074/ch074a.html#sec07-ch074-ch074b-833.
5. Jhund P S, Macintyre K, Simpson C R, Lewsey J D, Stewart S,
Redpath A, et al. Long-term trends in first hospitalization for
heart failure and subsequent survival between 1986 and 2003: A
population study of 5.1 million people. Circulation. 2009; 119(4):
515-523.6.
Wilkins R, Stoller J, Kacmarek R. Fundamentals
of Respiratory Care. Missouri: Mosby; 2009.
7. Malley W. Clinical Blood Gases. 2nd ed. St Louis: Saunders; 2004.
8. West J. Respiratory Physiology: The Essentials. 8th ed. Baltimore:
Lippincott Williams & Wilkins; 2008.
9. Heitz U, Horne M. Fluid, Electrolyte, and Acid-Base Balance. 5th
ed. St Louis: Mosby; 2005.
10. Darovic G. Handbook of Hemodynamic Monitoring. 2nd ed.
Missouri: Mosby; 2004.
11. Canadian Pharmacists Association. Compendium of
Pharmaceuticals and Specialties. Ottawa: Canadian Pharamacists
Association; c2004. Furosemide; p. 1058-1059.
12. Sibberson R. Practical Math for Respiratory Care. Missouri:
Mosby; 1996.

Corresponding Author
Andrew AuCoin
5214 Gerrish St, Apt. 401, Halifax, NS, Canada B3K5K3
902-877-8460 andyaucoin@gmail.com

SPRING | Printemps 2011
Volume | Numéro 47.1

17

Original Article
The Consequences of Fraud and Deceit in Medical Research
Marcin Karcz, MD1, Peter J. Papadakos, MD1,2
Department of Anesthesiology, University of Rochester, Rochester, New York
2
Departments of Surgery and Neurosurgery, University of Rochester, Rochester, New York
1

Abstract

Résumé

The objective of medical research is the application and
acquisition of new knowledge for the benefit of individual
patients and society as a whole. The general public and
scientific community expect adherence to exemplary
standards of intellectual honesty in the conduct, formulation
and reporting of scientific research. Fraud and deceit become
manifest when ethical principles of research are breached
and seriously threaten the reliability of published literature.
They have a broad impact on investigators, their associates,
patients, and society as a whole as they become victims of
scientific misconduct. The spectrum of scientific misconduct
takes on many forms, ranging from seemingly innocuous gift
authorship to data fabrication and falsification, plagiarism,
redundant and duplicate publication, conflict of interest,
failure to obtain informed consent and misuse of statistical
techniques. Current literature shows that, the percentage
of published fraudulent papers during a 10-year period was
approximately 0.018 percent and is exceptionally difficult to
detect. In an attempt to monitor and remedy the problem, a
variety of regulatory organisations at the federal level such as
the Office of Research Integrity (ORI) in the United States
and the Committee on Publication Ethics (COPE) in the
United Kingdom have been established. This article describes
the sources and consequences of fraud and deceit in medical
research through the use of notable case examples in order
to provide researchers with the knowledge needed to prevent
such scientific misconduct from occurring.

La recherche médicale vise l’acquisition et l’application
de nouvelles connaissances au profit des patients et de la
société en général. Le grand public et le milieu scientifique
s’attendent au respect de normes d’honnêteté intellectuelle
exemplaires dans la tenue des recherches scientifiques et dans
la formulation de leurs résultats. La fraude et la supercherie
deviennent manifestes lorsque les principes éthiques sont
enfreints au point de menacer sérieusement la fiabilité de la
documentation publiée. Elles entraînent des répercussions
importantes sur les chercheurs, leurs partenaires, les patients
et l’ensemble de la société qui deviennent les victimes du
manquement à la rigueur scientifique. Ce manquement prend
différentes formes, depuis la fausse attribution, à première vue
inoffensive, de la paternité d’un travail jusqu’au mauvais usage des techniques statistiques, en passant par la fabrication
ou la falsification de données, le plagiat, la redondance et la
duplication des dépôts, les conflits d’intérêts et le défaut de
solliciter les consentements. La documentation actuelle démontre que le pourcentage des publications frauduleuses sur
une période de 10 ans s’élève à environ 0,018 pour 100 et
qu’elles sont particulièrement difficiles à déceler. Dans le but
d’examiner et de résoudre la difficulté, divers organismes fédéraux comme l’Office of Research Integrity (ORI) aux ÉtatsUnis et le Committee on Publication Ethics (COPE) du
Royaume-Uni ont été établis. Cet article décrit les sources et
les conséquences des fraudes et des supercheries en recherche
médicale par l’illustration de cas frappants pour renseigner les
chercheurs et les aider à prévenir l’inconduite scientifique.

Keywords: Medical research; Fraud; Deceit; Misconduct; Plagiarism;
Fabrication; Falsification; Medical ethics

Mots clés : Recherche médicale; fraude; supercherie; manquement;
inconduite; plagiat; fabrication; falsification; éthique médicale

INTRODUCTION
“False face must hide what the false heart doth know” [1]
Act One Scene Seven, Macbeth, Shakespeare
At the heart of the research method is the importance
of good ethical practice, honesty and professional integrity.
Fraud and deceit in medical research is the abuse of the
standard codes of scholarly conduct and ethical behavior. Trust
is paramount between the scientific community as a whole
and the public. This is so that research may be carried out
successfully and progress may be made. Increasingly however,
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trust has been violated in a number of areas of the research
process due to scientific misconduct. Fraud and deceit are
real and increasing problems and endemic in the medical
research field. The reasons for conducting fraudulent research
and misrepresenting research in scientific publications are
complex. The pressures to publish, achieve career progression
and promotion, the lure of fame and money all play a part in
the recent increase in scientific misconduct. Often though, the
reasons may be a complex interplay between all these factors.
Fraud and deceit in medical research can manifest
itself in a number of ways affecting all medical disciplines,
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populations and countries. Furthermore it is committed by
general practitioners, hospital and academic doctors, the
young and inexperienced, and those at the very top of their
profession. There are many consequences of fraud and deceit
in medical research, which operate at different levels. These
can be divided into the following:
The consequences on
-

the Individual Researcher, the “Accused”
the Research Subjects
the Research Institution
Editors and the Peer Review Panels
the Medical Profession
Whistleblowers
Science in General

The core of this article will focus on the consequences
of fraud and deceit in medical research in the context of
all the above levels. We will also discuss the influence of
pharmaceutical companies on the publication of trials and its
consequences. As a scientific community, we should always
remember that all forms of fraud and deceit can taint the
medical profession’s reputation in the eyes of the public. We
should actively attempt to eradicate this practice from our
profession. The primary aim of this paper is to make the
scientific community aware of the consequences of fraud and
deceit in medical research and hope that this knowledge may
serve as a deterrent to committing scientific misconduct in
the future.
According to the Oxford English Dictionary, fraud
means “the crime of deceiving somebody in order to get
money or goods illegally or a person who pretends to have
qualities, abilities etc. that they do not really have in order
to deceive other people” [2,3]. “Dishonest behaviour that is
intended to make somebody believe something that is not
true” is defined as deceit [2,3].
Misconduct is another word which can be used instead
of fraud and deceit. It refers to “an unacceptable or dishonest
behaviour of someone in a position of authority or trust”
[2,3]. Across literature, fraud is thus given a number of
different dictionary definitions, all of which involve intent
to deceive [4]. The deception must be deliberate and may
involve deviousness, false representations and cheating [4].
There are two principal types of fraud in the context
of clinical research: these are publication fraud, including
plagiarism, and clinical trial fraud exemplified in a number
of ways [4].
The variety of potentially suspicious practices in medical
research is immense. These include falsification or fabrication
of scientific results, conflict of interest, forgery, deceptive
reporting of results, deceptive design or analysis, misleading
presentation, failing to obtain informed consent and misuse
of statistical techniques.
If there are so many consequences of fraud and deceit
in medical research, it begs the question why commit such
deceit? Again, there are many reasons. In the competitive
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world of research, there is the issue of “publish or perish”.
There is also the financial gain such as in securing grants and
the financial incentives from pharmaceutical companies and
medical device industry.
According to Ioannidis, an accomplished researcher
and epidemiologist, the desire to get published in elite,
high-impact journals such as Science, Nature and the New
England Journal of Medicine gives rise to an over-zealous
manipulation of data by some researchers in a frenzy to
achieve unique results [5].
The sheer volume of submissions to journals makes
it impossible for editors and reviewers to detect every
fraudulent manuscript. On average, for example, the weekly
peer-reviewed journal Science receives about 12 000 papers
annually [6]. In 2008, the journal was obliged to retract four
papers and to correct a dozen others shown to be erroneous [6].
According to a recent publication by Grant Steen [7],
788 English scientific papers were retracted from the Pub
med database, consistent with formal retraction notices
for the period between 2000 to 2010. 197 of these papers
were retracted for fraud, including data falsification and
fabrication, with the remaining retractions being for research
error, including text plagiarism [7]. The author’s results
demonstrate that 53% of the fraudulent papers were written
by a first author who had previously had papers retracted,
and that journal impact factor was higher among papers
retracted for fraud than it was for those retracted for error [7].
Furthermore, he demonstrates that among all the retractions,
33% of the publications were by first authors in the USA
and 32.3% of American retractions occurred because of
fraud (fabrication or falsification) as compared to the Asian
nations including China, Japan, India and South Korea, that
produced 30.1% of the retractions, 26.6% of which were for
fraud [7].
Claxton [8] reviewed 11 journals during the period
between 1994 to 2003 and based on his calculations found
that the percentage of published fraudulent papers during
that time was approximately 0.018 percent.
The United States was the first country to define research
misconduct and introduce legislation and federal laws to deal
with this problem. In May 1993, President Clinton signed
the Revitalization Act of 1993 and in doing so commissioned
the establishment of the Office of Research Intergrity (ORI),
an independent body within the Department of Health and
Human Services (HHS) responsible for research misconduct [9].
In the 2008 annual report, the ORI received 201
allegations of misconduct for 2008 as compared to the 217
handled for 2007, of which 15 were found to be cases of
misconduct (versus 10 for 2007) [10]. In 2007, 183 cases of
new or continuing research misconduct activity were reported
in their Annual Report on Possible Research Misconduct by
one hundred and thirty different institutions. This represents
a 15-percent increase over 2006 and is almost two times more
than in 1993 [10].
Once falsified results enter the literature, they are difficult
to eradicate [11-13]. Often, only a portion of the questionable
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research is retracted [11,12]. In a 2008 study of 63 retracted
articles, Trikalinos et al [13] reported that the average time
from publication until retraction was 28 months.
Findings that have been refuted may linger in the
scientific literature for years to be cited unwittingly by other
researchers, thus compounding the errors [13].
Table 1 identifies some instances where researchers were
shown to be guilty of fraudulent research and summarizes
the cases of misconduct as reported in the 2008 ORI Annual
Report [10].
Consequences on the Individual Researcher,
the “Accused”
Initially, provided the fraudulent research is
undiscovered, the individual researcher might benefit from
the fraud by having publications in prestigious journals.
However, the effects on the individual researcher can in fact
be catastrophic. In studying the literature, we would argue
that the current methods for dealing with dishonesty in
science, although imperfect, have given out stern punishment
for wrongdoing. These can involve dismissal, home detention
and community service to more serious ramifications such
as criminal prosecution or imprisonment [14]. The guilty
parties have been successfully excluded from further pursuit
of careers in medical research [14]. In 2006, Eric Poehlman
from the University of Vermont became the first researcher in
the United States to be jailed for scientific misconduct after
an extensive investigation by the Office for Research Integrity
(ORI) [14].
It should also be noted that collaborators who were not
directly involved in the fraud could be indicted and suffer
irreparable damage to their reputations at times through no
fault of their own. In this way, the personal careers of these
researchers could be unjustifiably negatively affected for their
entire lifetime. In the eyes of the general public, this could in
fact be seen as a positive consequence as justice is perceived
to be served.
If the researcher has been shown beyond all reasonable
doubt to have been involved in fraudulent research, it is
essential in the interests of the medical profession and the
public that the guilty party should be dealt with in a correct
manner, either by prosecution or through an appropriate
disciplinary process [4,15]. In the United Kingdom this
process involves referral to the General Medical Council
for possible consideration by the Professional Conduct
Committee [4,15,16]. This is usually the case because the
General Medical Council procedure is far quicker than
either involving the police and a subsequent criminal or civil
prosecution. It is important not to forget that the accused
could be prosecuted for the criminal offence of deception with
intent to defraud in the eyes of the law. This may well be the
course followed outside the United Kingdom as each country
has its own licensing system for its members of the medical
profession, and each has a registration council equivalent to
the General Medical Council [17]. Once all the required
stages of the General Medical Council procedure have been
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completed, the case is then confirmed as being fraudulent,
and the Professional Conduct Committee declares that the
doctor concerned is guilty of serious professional misconduct
[16]. The doctor will then either be cautioned, suspended or
erased from the Medical Register [4,15,16].
In 1995, Malcolm Pearce, a British gynecologist claimed
to have successfully transplanted an ectopic pregnancy into a
uterus and subsequently achieved the full-term delivery of a
living infant [4,15]. There was no evidence, however, that he
had actually done so [4,15]. He later published two papers in
the British Journal of Obstetrics and Gynecology describing
work that had never taken place [4,15]. The consequence of
the fraud on this individual researcher was that he was erased
from the Medical Register [4,15].
Nationally, there were sixteen cases referred to the
General Medical Council between 1989 and 1997 by the
pharmaceutical industry [15]. All were found guilty of serious
professional misconduct, three were suspended for periods of
three to six months, four were cautioned and the remainder
had their names erased from the Medical Register [15].
Although detection of fraud committed by the individual
researcher is improving, there are still many instances in
which the guilty party escapes justice. Consequently, such
individuals may benefit from this by acquiring publications.
This can be exemplified in the case of a researcher from India
who reportedly published 70 papers in 25 journals in three
years. His strategy was to “flood journals with manuscript
submissions in the hopes of wearing down editors” [18].
Occasionally, fraud and deceit in medical research
may happen unintentionally. During complex clinical
trials for example, there may be a misunderstanding or
an incompetence of some issue [3]. This is most likely to
happen at the beginning of these complicated trials. If
this misinterpretation affects the measurement of primary
outcome, this can significantly jeopardize these trials [3]. The
results of that trial can therefore have both immediate and
direct effects on health care [3].
Consequences on the Research Subjects
Patients must be able to trust doctors with their lives and
well being. That trust must not be abused. All doctors should
be aware of the General Medical Council’s Duties of a Doctor
code of conduct, which states that: “In particular doctors
must make the care of patients their first concern” [19]. If
researchers intend to involve patients in clinical trials, it is
essential they first give those patients a proper explanation.
Patients have a right to know what is involved, and to
understand the implications for them before they agree to take
part. They should be fully involved in all decisions about their
health and full consent should be obtained. In this way, the
trust of the patient is maintained through understanding and
reinforcement. However, this is not respected and adhered to
in all situations, and as a result there are serious consequences
for the research subject [20]. Exploitation in the context of
fraudulent clinical research is one of the greatest potential
hazards to the welfare of individual patients and, indeed, to
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Table 1 Summary of Office of Research Integrity (Ori) 2008 Findings of Misconduct [10]

Name, degree, position, organizationa

Typeb

Papers No.c

Commentsd

Lois Bartsch, Ph.D, Postdoc.,
University of Nebraska Medical Center

Fal, Fab

Roxana Gonzalez, graduate student,
Carnegie Mellon University

Fal, Fab

6

Gonzalez was the co-author.
Collaborators used results for grant
applications and presentations

Peili Gu, Ph.D., Postdoc., Baylor College
of Medicine

Fal

3

In Molecular and Cellular Biology,
and Journal of Biological Chemistry.
Gu was the first author

J. Keith Hampton, MSN, APRN, Clinical
Research Associate, St. Luke’s Hospital

Fal, Fab

In NSABP and CALGB reports

Scott E. Monte, LVN, , Clinical Research
Associate, Huntington Memorial Hospital

Fal, Fab

In clinical research records (HMH
cancer prevention and treatment
protocols)

Kirk Sperber, Associate Professor,
Mount Sinai School of Medicine

Fal, Fab

4

In Journal of Immunology (papers
retracted in 12/2005 & 11/2006).
Also for grant application

Homer D. Venters, Jr., M.D., graduate student,
University of Illinois at Urbana-Champaign

Fal, Fab, Plag

1

Venters was thefirst author. Also for
thesis and fellowship application

Jusan Yang, M.S., M.D., Assistant Research
Scientist, University of Iowa

Fal, Fab

1

Also for abstract to AHA Council for
High Blood Pressure meeting
in 9/2003

Nima Afshar, Ph.D., Postdoc.,
University of California, San Francisco

Fal, Fab

M. Nguyen, M.D., Associate Professor,
University of California, Los Angeles

Fal, Fab

2

In Oncology Reports and The Lancet.
Also for grant application

Luk Van Parijs, graduate student, HMS;
fellow, BWH; Postdoc, CalTech;
Associate Professor, MIT

Fal, Fab, Plag

7

Also in text of RNA Interference
Technology and for grant applications
and presentations

For grant application and poster
presentation

For laboratory entries

Table adapted from: Claxton LD. Scientific authorship part 1: a window into scientific fraud? Mutation Res. 2005; 589:17–30
a

HMS: Harvard Medical School; BWH: Brigham and Women’s Hospital; CalTech: California Institute of Technology; MIT: Massachusetts Institute of Technology.

b

Fal: falsification of data; Fab: fabrication of data; Plag: plagiarism.

c

Number of implicated papers.

d

NSABP: National Surgical Adjuvant Breast & Bowel Project; CALGB: Cancer and Leukemia Group B; HMH: Huntington Memorial Hospital; AHA:
American Heart Association.

society as a whole. In clinical trials, patients may be put at risk,
affecting both their morbidity and mortality. When patients
engage in medical research, they often place their trust in
doctors and increasingly defer decision making to them.
If fraud is subsequently uncovered, this has serious
implications for the doctor-patient relationship and future
interactions with the medical profession. Moreover, fraud
and deceit in medical research can have harmful effects which
erode patients’ rights to safe health services. In addition,
fraudulent research provides misleading information upon
which treatment options may be decided, putting patients at
further risk of harm. It also undermines public confidence in
genuine researchers and in reputable research projects.
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People who become research subjects without their
knowledge or against their will are potentially harmed by
that loss of control. This is especially the case if the research
is invasive or produces detrimental side effects. Furthermore
fraudulent medical research can be damaging to the patient
by using vulnerable populations to test out treatments as to
benefit other patient groups. In rare cases this can actually
cause death. Jesse Gelsinger was the first person publicly
identified as having died in a clinical trial from gene therapy
[21]. He was 18 years old and suffered from an ornithine
transcarbamylase deficiency, an X-linked genetic disease of the
liver, whose victims are unable to metabolize ammonia [21].
He joined a clinical trial run by the University of Pennsylvania
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that aimed to correct the mutation [21]. Gelsinger was
injected with adenoviruses carrying a corrected gene in the
hope that it would manufacture the needed enzyme [21].
He died four days later, apparently having suffered a massive
immune response [21]. The Food and Drug Administration
(FDA) investigation concluded that the scientists involved in
the trial, including the lead researcher Dr James M. Wilson,
broke several rules of conduct [21].
The University of Pennsylvania was fined $517,496,
paid the victim’s parents an undisclosed amount in settlement,
and was issued increased Institutional Review Board (IRB)
oversight for further training and education [21].
Fraudulent research that involves uninformed and nonconsenting patients can be found in many countries [22]. In
South Africa, a study was published in 1997 showing that
black patients admitted to intensive care units in Durban for
conditions unrelated to HIV had been tested for HIV for
research purposes without their knowledge [22].
The patients were not informed because those “who were
likely to be at risk for HIV infection would also be inclined to
refuse the study” [22].
In 1966 in the United States, several examples of
unethical and abusive research projects were identified, some
of which involved withholding of beneficial treatments [22].
A number of these trials involved large numbers of untreated
patients [22]. In fact, one of these trials involved 500 hospital
patients who were denied penicillin for acute streptococcal
pharyngitis [22]. In many other trials, patients suffered
needless complications or died [22].
Some of the most publicized unethical clinical trials have
been carried out on vulnerable subjects - institutionalized
or disabled children [22]. In the United Kingdom, in the
1960’s, institutionalized Down syndrome children were used
in clinical trials of measles vaccine [22]. Seven days after being
vaccinated one died from a common side effect of measles,
which the researchers considered to have been coincidental [22].
There is a high likelihood for societal discrimination to
arise against the participants of some research experiments. In
South Africa, entire sections of a population were previously
completely excluded from beneficial research, when the health
system was primarily directed to give priority elsewhere.
This was the case under apartheid, where the care of white
patients was the main focus of the health system. There was
little interest in monitoring or researching conditions that
predominantly affected non-whites [22].
Patients are most likely to learn about fraud and deceit
in medical research from the media. Usually, they are never
given feedback on the outcome of the medical research or of
its conclusions. Individuals harmed through participation
in fraudulent research, should be compensated and efforts
must be made by the research sponsors to assist them with
any resulting health problems. In addition, affected patients
should be made aware of the nature of the fraud and any
ongoing effects fully explained to them.
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Consequences on the Research Institution
The core activities of a university are research and
scholarship. Fraud and deceit should not contaminate such
work [23]. Since intellectual honesty is the foundation of
the role of a university, few would disagree with this. There
may be vast consequences of detecting fraudulent research
for the academic institution. It can be very destructive for
research institutions. Firstly the institution’s reputation is
damaged. Consequently, the ranking of academic institutions
by the number of publications and size of research grants is
enormously affected. Moreover, investigations into fraudulent
research demand long arbitrations which have serious cost
implications for the university and for the faculty.
Fraudulent research taints the whole university and all
those working in it. It undermines public trust in the research
enterprise. If the university tolerates one fraudulent scientist,
how can anyone be sure that the remainder are not fraudulent
as well? [23]. Furthermore, most university research is funded
by the governments. They are only going to continue this
funding if they think that such research is in the public
interest. They are more likely to believe this if they think that
university researchers are willing to address the issue of fraud
and root it out [23].
An example to illustrate the negative consequences on
the research facility is that of Dr. John Darsee, a Harvard
Medical School research worker in cardiology, who was seen
to falsify data during a laboratory study in 1981 [15,24]. It
became clear that Darsee’s data in a multi-centre study of
treatments to protect the ischemic myocardium was different
from those at the three other units taking part [15]. The
National Institutes of Health (NIH) set up a committee of
investigation. The committee discovered a massive fraud - it
emerged that Darsee had invented data and included nonexistent patients or collaborators [15,24].
This had serious implications for the institution in
question as Harvard had previously maintained that its
investigators had reviewed the data fully - the same data
that turned out later not to exist [24]. The standing of this
institution was therefore jeopardised. The NIH sharply
criticized Darsee’s supervisors at the Harvard-affiliated Cardiac
Research Laboratory at Brigham and Women’s Hospital
for failing to report their initial suspicions about Darsee’s
work [25, 26]. According to the charged NIH Associate
Director William Raub: “A large and costly study of great
importance for a major public health problem was irrevocably
compromised” [25, 26]. Darsee’s fraud in 1981 prompted
the National Institutes of Health (NIH) to demand that the
hospital return some $122,000 in government research grants
[25, 26]. NIH also prohibited Darsee from using any Health
and Human Services funding until 1991, the most stringent
punishment ever imposed by the institute [25, 26].
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Consequences on Editors and Peer Review Panels
In 1994, Povl Riis of Herlev University Hospital in
Denmark stated that, “Editors have few opportunities both
in theory and practice to detect and prevent fraud” [15].
When fraud and deceit occurs in medical research, there may
be serious consequences for the editors and the peer review
panel. Fraudulent research damages the reputation of the peer
review panel and their credibility may be tainted even if they
are not at fault.
On occasions however, the peer review panels may
themselves be guilty of misconduct by plagiarism of ideas or
failing to declare conflicts of interest. These include competitive
grant funding in the area of research, as well as other financial
interests such as external consultancy remuneration. Editors
themselves are not immune from research misconduct with
records of fabricated papers introducing review bias and a
range of inbuilt prejudices.
When Science and Nature published results of the
Hwang Stem Cell Trial, massive criticism of these publications
ensued. In 2005, Professor Hwang Woo-Suk of South Korea
published his groundbreaking and much anticipated research
on embryonic stem cells in Science [27]. This was received with
much acclaim and fervor. However, by November that year,
Hwang’s data were coming under increasing scrutiny, as rumors
about their authenticity floated around the scientific community.
Hwang subsequently asked Science to withdraw his article
after co-author Sung Rohhad informed the international press
that Hwang had fabricated the vast majority of his data. It was
thereupon established by an Investigative Committee from
Seoul University that the research was indeed fraudulent, as
well as data that had published in 2004 regarding pluripotent
human embryonic stem cells [27]. Hwang resigned from
his prestigious position at the University of Seoul and faced
charges of fraud and embezzlement in a civil court [27].
This case of scientific fraud had profound consequences.
The high media profile of the case, together with its
impudence, meant that internal rules and regulations of
peer-reviewed journals needed to be revisited [27]. The most
important consequence of the fraud in the Hwang case was
its effect upon the publics’ trust in medical research. It later
became evident that more than 200 other published papers
had already cited Hwang’s work despite their retraction. This
clearly demonstrates that the scientific community believed
Hwang’s research credibility and was unable to identify its
fraudulent nature [27].
Furthermore, the infamous Pearce paper on embryo
implantation discussed earlier was not peer reviewed and the
editor of the journal was himself a gift author [15, 28].
A related variant is the unauthorized use of privileged
information, secured, for example, in the peer review process.
This is illustrated by the case of Vijay Soman in the medical
school at Yale University who was asked to review the paper of
another professor which had been submitted for publication
[15,23]. He recommended that the paper be rejected, copied
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the results, and published a paper under his own name and
that of his supervisor incorporating the other researcher’s
results plus some of his own, which later proved to be
fraudulent [15,23].
The establishment of the Committee on Publication
Ethics (COPE) in the United Kingdom has been a force for
good, where discussion of the issues of prevention of fraud
is regularly debated [15]. Committee on Publication Ethics
(COPE) was formed in 1997 after a group of medical journal
editors met to discuss how they should react to cases of
apparent misconduct, following four cases encountered by the
then Editor of Gut [29]. By 2008, COPE was a founded charity
with a code of conduct and constitution. However in the
United Kingdom, only the General Medical Council can take
effective action if a case of research fraud has been committed [29].
Consequences on the Medical Profession
The consequences of fraud and deceit in medical
research with regard to the medical profession are widespread,
affecting finances, time and possible loss of potential ‘good’
data. Fraudulent research changes the idealistic image that the
public has envisioned of researchers. There is no doubt that
recent fraudulent research scandals have tarnished the public
perception of the medical profession [30]. There is an erosion
of public confidence in the honesty of the medical research
community [30].
Fraudulent research also results in a waste of finances.
Money which has been ploughed into a clinical trial and
consequently, which has been uncovered as being fraudulent
might have been better spent elsewhere. Scarce health
resources may be wasted if useless data are made available as a
result of fraudulent research.
Every time a researcher takes taxpayer money and
publishes fabricated, falsified, or plagiarized findings, the
taxpayer has in effect been deceived. Each dollar wasted on
a dishonest researcher is a dollar that might have gone to
another, more worthy candidate who might have made a real
contribution. In short, there is an opportunity cost for each
grant that is abused [24].
As we can see, there are enormous implications for the
medical profession. However regulatory organisations such
as Committee on Publication Ethics (COPE) and Medical
Research Ethics Committees (MRECs) have been established
to monitor and try to remedy the problem [15]. MRECs were
developed in 1997 by the United Kingdom Department of
Health in an attempt to oversee the process of ethical approval
in multicenter studies at a regional level [31].
Consequences on Whistleblowers
A whistleblower is a person who is aware that misconduct
is occurring and responds accordingly. Most fraud is probably
detected by the suspicions of a colleague in the relevant
department. Whilst the peer review process is deemed highly
desirable and is meant to detect weaknesses in design and
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execution, most research misconduct comes to light through
whistleblowers. Usually whistleblowers in any arena have
a bad time, often being disregarded, suspended, shamed,
or threatened by peers or managers [32,33].Furthermore,
whistleblowers face economic and emotional deprivation,
victimization, and personal abuse and they receive little help
from statutory authorities [32,33].
An example is that of Dr David Edwards, a general
practitioner from Merseyside in the United Kingdom, who
gave a personal testimony of the consequences he suffered
when he blew the whistle on his senior partner, Dr Geoffrey
Fairhurst [15]. Dr Fairhurst was funded by the pharmaceutical
industry to conduct research on antihypertensive medication,
but he was submitting forged consent forms and falsified
electrocardiograms [15]. When Dr Edwards challenged him
about this misconduct, Dr Fairhurst launched a campaign
to discredit Dr Edwards’ concerns [15]. In March 1996
the General Medical Council found Dr Fairhurst guilty
of professional misconduct. David Edwards was left with
damaged morale, half a practice, and a huge bank loan to pay
off singlehandedly [15].
Both the General Medical Council and the Royal
Colleges should maintain confidence in scientific research,
and whistleblowers must be given support and protection
where appropriate.
Consequences on Science in General
In 1991, Royal College of Physicians in the United
Kingdom stated that ‘Fraud in science has a long history’ and
one might argue that so would the consequences [22].
The consequences for science in general vary, based on
the severity of the fraud, the level of notice it receives, and
how long it goes undetected. For cases of fabricated research
for example, the consequences can be wide ranging, with
researchers working to confirm (or refute) the false finding,
or with research agendas being distorted to address the
fraudulent evidence.
Significantly, fraud and deceit affect medical research by
retarding its progress. There is an erosion in trust in the overall
validity of scientific discoveries which leads to a slowing of
the pace of research as investigators spend more and more
time trying to confirm the work of others rather than building
on it [34]. Furthermore the most damaging fraud might
be in those fields where the claims are significant, but the
experiments are so complex as to take years to repeat. When
exposed, fraud undermines public confidence in researchers
and in reputable research projects.
The case of the fraudulent human embryonic stem cell
research by veterinarian Dr Woo-Suk Hwang from South
Korea discussed above is one of the most shocking frauds
in medical research. Initially, TIME magazine included
Hwang in a list of “People Who Mattered 2004”, but much
of the ensuing press coverage focused on the consequences
of Hwang’s actions, especially on the loss of the public’s trust
in science [3].
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The prestigious journals Science and Nature which,
published some of the key papers by Hwang, found
themselves besieged by questions about the adequacy of their
peer review and the thoroughness of their editorial processes.
The reputations of these prestigious journals were clearly
affected. Furthermore, those who allied themselves with
Hwang, such as the University of Pittsburgh’s cloning expert
Gerald Schatten and other collaborators suffered immense
condemnation by their academic institutions and their careers
were badly damaged [3]. This case effectively demonstrates
that deceit and fraud have severe and vast consequences on
medical research and science in general owing to an erosion of
confidence and mistrust in scientific literature.
More recently, Scott Reuben, a Springfield, Massachusetts
professor of anesthesiology and a deemed pioneer in
multimodal analgesia and pain management with over 70
articles in peer-reviewed journals, is said to have fabricated
the data in more than 21 articles published in prestigious
journals dating back to 1996 [35]. The medical journals
concerned have since embarked on a process to retract his
articles. His published views, premised on the use of the
selective cyclo-oxygenase-2 inhibitor celecoxib (Celebrex)
and the neuropathic pain agent pregabalin (Lyrica), both
manufactured by the pharmaceutical company Pfizer, had
globally become the gold standard in the practice of pain
control in certain orthopaedic procedures [35]. Pfizer funded
both his research and his numerous speaking engagements
at medical meetings, although no one is suggesting that
this company is in any way culpable in the alleged fraud
[35]. According to a professor of regional anesthesia at the
University of Pittsburgh Medical Center, Reuben’s undoing
has left multimodal analgesia ‘in shambles concerning many
of the drugs we use’ – particularly celecoxib and pregabalin
[35,36]. ‘The big chunk of what people have based their
protocol on is gone.’[35,36]. Scott Reuben was recently
sentenced to a six-month prison sentence for his actions.
The influence of pharmaceutical companies on the
publication of trials and its consequences
Fraud and deceit in research in the setting of financially
motivated drug companies has been the target of several
acclaimed books. [37 - 41]. According to Angell [37], studies
have shown that researchers sponsored by the pharmaceutical
industry tend to favor the company’s products. The author
discusses how the biased nature of such trials comes from
simply suppressing negative results, or from praise given to
a drug when the results do not justify any enthusiasm [37].
Richard Smith, prior editor of the BMJ states that, ‘medical
journals are an extension of the marketing arm of the
pharmaceutical industry’ [42] and according to Lancet editor
Richard Horton, ‘Journals have devolved into information
laundering operations for the pharmaceutical industry’ [43].
In a systematic review of 37 studies to investigate
the extent and the relevance of financial links between
biomedical companies on the one hand and academic
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institutions and scientists on the other, Bekelman et al found
widespread conflicts of interest in the shape of financial
connections between scientists, academic institutions, and
the pharmaceutical industry [44]. Furthermore, the authors
found that around one quarter of academic staff and two
thirds of academic institutions had financial relationships
with industry [44]. There was strong and consistent evidence
that industry-sponsored research tends to draw pro-industry
conclusions [44].
If one looks at the planning and analysis that ultimately
leads to publication, there are several different stages and
aspects of drug trials that are influenced by funding from
the pharmaceutical industry. Some of the types of fraudulent
influences exerted by the pharmaceutical industry on medical
research are publication bias including unreported negative
results and partial disclosure of clinical trial findings,
concealment of adverse events, pressure on investigators
to stop publication of results and the use of ghostwriters
[45]. The term, ghostwriter, describes a person who is not
mentioned in the publication despite an essential role in
performing the study or writing the manuscript, including
statisticians who analyze the results [45].
Publication bias may be defined as a selective publication
of positive results or alternatively as the withholding of
negative findings [45]. This may be one of the reasons for
the predominance of positive results in studies funded by
pharmaceutical companies [45]. Such non-publication of
results constitutes scientific malpractice and can ultimately
lead to patients receiving inadequate treatment [46 – 51].
A study by Melander and associates on trials of selective
serotonin reuptake inhibitors revealed that those with
significant results were more likely to be published, sometimes
more than once, whereas trials with nonsignificant results or
findings unfavorable to the drug under investigation were
not published [48]. Another study by Vedula and associates
showed how the efficacy of gabapentin for certain unlicensed
indications was feigned by alteration of the primary
endpoint and non-publication of unfavorable data [49].
Heres and colleagues reviewed 42 studies that were funded
by pharmaceutical companies and that targeted secondgeneration anti-psychotic agents [52]. In ninety percent of
these studies, they found that the overall outcome favored the
sponsor’s drug [52].
Another strategy is to publish positive results more than
once, often in supplements to journals, which are highly
profitable to the publishers and shown to be of dubious
quality [53,54]. Companies will usually conduct multicentre
trials, and there is huge scope for publishing different results
from different centres at different times in different journals
[53,54]. It’s also possible to combine the results from different
centres in multiple combinations [53,54].
These strategies have been exposed in the cases of
risperidone [55] and odansetron [56], but it’s a huge amount
of work to discover how many trials are truly independent
and how many are simply the same results being published
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more than once. Usually this is impossible to tell from the
published studies and it is necessary to go back to the authors
and obtain data on individual patients.
Furthermore, there are indications that pharmaceutical
companies have withheld the knowledge of adverse drug
reactions [45,57 - 61]. In fact, severe adverse drug reactions
led to cerivastatin and rofecoxib being taken off the market 4
and 5 years, respectively, after licensing [45,62]. In the case of
cerivastatin, the manufacturer was aware of data indicating an
interaction with gemfibrozil, leading to increased occurrence
of rhabdomyolysis, around 100 days after their product was
launched on the market. It was 18 months, however, before
this was added to the contraindications in the product
information [45,57]. As for rofecoxib, data pointing to
increased mortality after intake in patients with Alzheimer’s
dementia were communicated neither to the Food and Drug
Administration (FDA) nor to the general public in good
time [45,58]. Furthermore, trial data on the occurrence of
cardiovascular adverse drug reactions were inadequately
evaluated [45,59,63]. This case also gives evidence of the
resort to ghostwriters in industry-funded publications [45].
When a physician has a direct financial interest in the
outcome of an experimental study, their incentive to generate
results from experimental studies is undeniably strong [64].
Even if the researcher’s interest is a personal one associated
with professional advancement rather than financial
compensation, the pressure to produce “meaningful results”
can tragically undermine the human subject’s health and wellbeing [64]. Given the increasingly commercial ties between
clinical researchers and drug and manufacturing companies,
the current lenient approach toward financial conflicts of
interest cannot be defended [64]. To assume otherwise clouds
not only scientific objectivity, but public trust as well [64].

Conclusions
Both the general public and the scientific community
expect adherence to exemplary standards of intellectual
honesty in the conduct, formulation and reporting of medical
research. When scientific misconduct occurs, the research
community has the obligation of exposing the event, and
dealing with it fairly. The scientific community has an even
larger responsibility to prevent misconduct from occurring
at all. The reporting of probable scientific misconduct
may however be emotionally and technically difficult, and
places both the reporting individual as well as the suspected
investigator in anxiety-provoking and humiliating positions.
Historically, whistleblowers have faced economic and
emotional deprivation, victimization, and personal abuse and
they receive little help from statutory authorities [32,33]. As a
result, this has occasionally hindered the reporting of suspicions.
According to Claxton, the percentage of published
fraudulent papers during a 10-year study period was very low
at approximately 0.018 but is extremely difficult to detect
[8]. However, there are signs that should raise suspicions of
fraudulent research such as extreme productivity, especially
out of proportion to the level of training or experience of the
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investigator. If misconduct is suspected, the procedure for
investigating the allegation usually begins at the departmental
and institutional before reaching federal institutions such
as the Office of Research Integrity (ORI) or Committee on
Publication Ethics (COPE).
The issue of scientific misconduct has been one of
interest to the public since the 1980s as a result of several cases
that have involved high profile scientists. We have reviewed
some of these as case examples in this article and have shown
that the consequences of fraud and deceit are far-reaching.
The impact on the research enterprise and other researchers
is also immense. Fraud and deceit affect medical research by
retarding its progress, since most research is based on previous
findings. Fraudulent findings may result in inappropriate
trials of investigation to be followed, thus wasting money,
time, and effort [65] Consequently, there is an erosion in trust
in the overall validity of scientific discoveries which leads to
a slowing of the pace of research as investigators spend more
and more time trying to confirm the work of others rather
than building on it [34]. The most damaging fraud might
be in those fields where the claims are significant, but the
experiments are so complex as to take years to repeat. When
exposed, fraud undermines public confidence in researchers
and in reputable research trials. Every act of scientific
misconduct degrades the morale of other scientists and taints
the reputation of the researchers. The most significant concern
however, is that patients may be harmed when clinicians alter
their clinical practice based on a fraudulent paper in the
literature [66].
In medicine, fraud erodes many parts of the medical
development where trust and integrity are essential for
progress from research to research. This particular problem
is indeed much larger than people realize. Most of fraudulent
research is still undercover and neglected. Fraud and deceit
will continue to thrive particularly in a place with increasing
academic pressures, financial industry involvement, lure of
personal fame, and competitive scientific environment.
All research institutions, granting committees, ethics
committees and professional organizations should through
mutual cooperation, set up guidelines defining good scientific
practice and protocols for the management of suspected cases
of fraud or unethical practice [3]. Researchers must be made
aware of these guidelines and the penalties they incur to
prevent and reduce the incidence of fraud in the future.
Whilst fraud and deceit in medical research continues
we are all losers. Within a healthy framework that discourages
and prevents fraud, and metes out justice where appropriate,
everyone is a winner. We can try policing and whistle-blowing
measures, refer fraudulent researchers for further investigation,
but the key to the dilemma of fraud and deceit in medical
research is for each individual to maintain scientific honesty,
integrity, and to take responsibility - as Shakespeare wrote:
“The good I stand on is my truth and honesty” [67]
Henry VIII.

26

References
1. Southwick, R. Macbeth. London : Longman Literature
Shakespeare 1992.
2. Stevenson, A., Soanes, C. Oxford Dictionary of English. Oxford :
Oxford University Press 2005.
3. Lohsiriwat S., Lohsiriwat V. Fraud and Deceit in Published
Medical Research. J.Med Assoc Thai 2007; 90: 2238-2243.
4. Wells, F. (1997). Fraud and misconduct in medical research. Br J
Clin Pharmacol 43: 3-7.
5. Ioannidis JPA (2005) Why Most Published Research Findings Are
False. PLoS Med 2(8): e124. doi:10.1371/journal.pmed.0020124
(accessed November 15, 2010).
6. Hotz RL. Most science studies appear to be tainted by sloppy
analysis. The Wall Street Journal 2007; September 14, cited in
http://acrlog.org/2007/09/14/peer-review-problems-in-medicine/
(accessed November 15, 2010).
7. Steen RG. Retractions in the scientific literature: do authors
deliberately commit research fraud? J Med Ethics (2010);
doi:10.1136/jme.2010.038125 (Published online ahead of print
November 15, 2010) (accessed November 22, 2010).
8. Claxton LD. Scientific authorship part 1: a window into scientific
fraud? Mutation Res 2005; 589:17–30.
9. Ryan, KJ. Research misconduct in clinical research – The
American experience and response. Acta Oncol. 1999; 38: 93-97.
10. Office of Research Integrity, Office of Research Integrity Annual
Report 2008. http://ori.dhhs.gov/html/ publications/annualreports.asp, 2008 (accessed November 20, 2010).
11. Abbott A, Schwarz J. Dubious data remain in print two years after
misconduct inquiry. Nature. 2002; 418:113.
12. Friedman PJ. Correcting the literature following fraudulent
publication. JAMA. 1990; 263(10):1416-1419.
13. Trikalinos NA, Evangelou E, Ioannidis JPA. Falsified papers in
highimpact journals were slow to retract and indistinguishable from
nonfraudulent papers. J Clin Epidemiol. 2008; 61(5):464-470.
14. Couzin, J. Breakdown of the Year: Scientific Fraud. Science. 2006;
314(5807): 1853.
15. Lock, S., et al. Fraud and Misconduct in Biomedical Research.
London : BMJ Books 2001.
16. Tomlinson, S.. Catto, G.R.D.: Fraud and misconduct in
biomedical research: how should we respond? Proc. RCP Edin
2000; 30 suppl 7: 18-21.
17. Summerskill, WD, Collingridge, D, Frankish, H. Protocols,
probity and publication. Lancet 2009; 373:992.
18. Schulz, W.G. A massive case of fraud. Chemical & Engineering
News. 2008;88(7): 37-38.
19. General Medical Council, General Medical Council Duties of a
Doctor. http://www.gmc-uk.org/guidance/ethical_guidance/7162.
asp (Accessed November 22, 2010).
20. Farthing M, Horton R, Smith R. Research misconduct: Britain’s
failure to act. BMJ 2000;321:1485–6.
21. Ciment, J. Gene therapy experiments put on “clinical hold”.
BMJ 2000; 320: 336.
22. British Medical Association. The Medical Profession and Human
Rights Handbook for a changing agenda. London : Zed Books 2001.
23. CAUT Academic Freedom and Tenure Committee, Savage, D.
(2003). Discussion Paper on Fraud and Misconduct in Academic
Research and Scholarship. Canadian Association of University
Teachers, pp. 1-40.
24. Dingell, J. Misconduct in Medical Research. NEJM 1993; 328:
1610-1615.

SPRING | PRINTEMPS 2011
Volume | Numéro 47.1

Canadian Journal of Respiratory Therapy
Journal canadien de LA thérapie respiratoire

25. Wallis C. Fraud in a Harvard Lab. http://www.time.com/time/
magazine/article/ 0,9171,955142-1,00.html (Accessed
November 22, 2010).
26. Fraudulent Harvard Researcher Loses Medical Practice License
http://www.thecrimson.com/ article/1984/9/28/fraudulentharvard-researcher-loses-medical-practice/ (Accessed
November 22, 2010).
27. Normile D, Vogel G, Couzin J South Korean team’s remaining
human stem cell claim demolished. Science 2006; 311:156 – 157.
28. Lock, S. Lessons from the Pearce Affair: handling scientific fraud.
BMJ 1995; 310:1547-1548
29. Farthing MJ. Research misconduct. Gut 1997; 41: 1–2.
30. Kassirer, J. On the take: How medicine’s complicity with big
business can endanger your health. Oxford: Oxford Univ.
Press 2004.
31. Mayor, S. New governance framework for NHS research alms to
stop fraud. BMJ 2000; 321:725.
32. Kesselheim AS, Studdert DM, Mello MM, et al. Whistle-Blowers’
Experiences in Fraud Litigation against Pharmaceutical Companies.
NEJM 2010; 362;19: 1832 – 1839.
33. Pascal, CB. Scientific Misconduct and Research Integrity for the
Bench Scientist. Proc Soc Exp Biol Med. 2000; 224( 4) 220–230.
34. Cameron, A., Jaffer, U. Deceit and Fraud in Medical research. Int.
J. Surg. 2006; 4: 122-126.
35. Moore RA, Derry S, McQuay HJ. Fraud or flawed: adverse impact
of fabricated or poor quality research. Anaesthesia 2010; 65: 327– 30.
36. Johnson P. Scott Reuben, a Former Baystate Doctor Who Faked
Research, Sentenced to 6 months for Health Care Fraud. http://
www.masslive.com/news/index.ssf/2010/06/scott_reuben _a_
former _baystate.html (accessed November 20, 2010).
37. Angell M. The truth about the drug companies. How they deceive
us and what to do about it. New York: Random House 2005.
38. Brody H. Hooked: Ethics, the Medical Profession, and the
Pharmaceutical Industry, Maryland: Rowman and Littlefield
Publishers 2008.
39. Weber LJ. Profits before people? Ethical standards and the
marketing of prescription drugs. Bloomington: Indiana University
Press 2006.
40. Law J. Big pharma. Exposing the global healthcare agenda.
New York: Carroll and Graf Publishers 2006.
41. Smith R. The Trouble with Medical Journals. London: Royal
Society of Medicine Press 2006.
42. Smith R (2005) Medical Journals Are an Extension of the
Marketing Arm of Pharmaceutical Companies. PLoS Med 2(5):
e138. doi:10.1371/journal.pmed.0020138.
43. Horton R. The dawn of McScience. New York Rev Books 2004;
51(4): 7-9.
44. Bekelman JE, Li Y, Gross CP: Scope and impact of financial
conflicts of interest in biomedical research: a systematic review.
JAMA 2003; 289: 454–65.
45. Schott G, Pachl H, Limbach U et al. The Financing of Drug
Trials by Pharmaceutical Companies and Its Consequences.
Part 2: A Qualitative, Systematic Review of the Literature on
Possible Influences on Authorship, Access to Trial Data, and Trial
Registration and Publication Dtsch Arztebl Int 2010; 107(17):
295–301.
46. Rising K, Bacchetti P, Bero L. Reporting bias in drug trials
submitted to the Food and Drug Administration: review of
publication and presentation. PLoS Med 2008; 5: e217.
47. Turner EH, Matthews AM, Linardatos E, et al. Selective
publication of antidepressant trials and its influence on apparent
efficacy. N Engl J Med 2008; 358: 252–60.

Canadian Journal of Respiratory Therapy
Journal canadien de La thérapie respiratoire

48. Melander H, Ahlqvist-Rastad J, Meijer G, et al. Evidence b(i)
ased medicine-selective reporting from studies sponsored
by pharmaceutical industry: review of studies in new drug
applications. BMJ 2003; 326: 1171–3.
49. Vedula SS, Bero L, Scherer RW, et al. Outcome reporting in
industry-sponsored trials of gabapentin for off-label use. N Engl J
Med 2009; 361: 1963–71.
50. Whittington CJ, Kendall T, Fonagy P, et al. Selective serotonin
reuptake inhibitors in childhood depression: systematic review of
published versus unpublished data. Lancet 2004; 363: 1341–5.
51. von Elm E, Rollin A, Blumle A, et al. Publication and nonpublication of clinical trials: longitudinal study of applications
submitted to a research ethics committee. Swiss Med Wkly 2008;
138: 197–203.
52. Heres S, Davis J, Maino K, et al. Why olanzapine beats risperidone,
risperidone beats quetiapine, and quetiapine beats olanzapine: an
exploratory analysis of head-to-head comparison studies of secondgeneration antipsychotics. Am J Psychiatry 2006; 163(2): 185-94.
53. Rochon PA, Gurwitz JH, Cheung M, Hayes JA, Chalmers TC
Evaluating the quality of articles published in journal supplements
compared with the quality of those published in the parent journal.
JAMA 1994; 272: 108–113.
54. Cho MK, Bero LA The quality of drug studies published in
symposium proceedings. Ann Intern Med 1996; 124: 485–489.
55. Huston P, Moher D Redundancy, disaggregation, and the integrity
of medical research. Lancet 1996; 347: 1024–1026.
56. Tramèr MR, Reynolds DJM, Moore RA, McQuay HJ Impact of
covert duplicate publication on meta-analysis: A case study. BMJ
1997; 315: 635–640.
57. Psaty BM, Furberg CD, Ray WA, et al. Potential for conflict of
interest in the evaluation of suspected adverse drug reactions: use
of cerivastatin and risk of rhabdomyolysis. JAMA 2004; 292:
2622–31.
58. Psaty BM, Kronmal RA. Reporting mortality findings in trials of
rofecoxib for Alzheimer disease or cognitive impairment: a case
study based on documents from rofecoxib litigation. JAMA 2008;
299: 1813–7.
59. Juni P, Nartey L, Reichenbach S, et al. Risk of cardiovascular events
and rofecoxib: cumulative metaanalysis. Lancet 2004; 364: 2021–9.
60. Aursnes I, Gjertsen MK. Common adverse events associated
with an SSRI: meta-analysis of early paroxetine data.
Pharmacoepidemiol Drug Saf 2008; 17: 707–13.
61. Halpern SD, Barton TD, Gross R, et al. Epidemiologic studies of
adverse effects of anti-retroviral drugs: how well is statistical power
reported. Pharmacoepidemiol Drug Saf 2005; 14: 155–61.
62. Giacomini KM, Krauss RM, Roden DM, et al. When good drugs
go bad. Nature 2007; 446: 975–7.
63. Ross JS, Madigan D, Hill KP, et al. Pooled analysis of rofecoxib
placebo-controlled clinical trial data: lessons for postmarket
pharmaceutical safety surveillance. Arch Intern Med 2009; 169:
1976–85.
64. Bodenheimer T. Uneasy Alliance: Clinical Investigators and the
Pharmaceutical Industry. NEJM 2000; 342: 1539 – 1544
65. Danforth WH, Schoenhoff DM. Fostering integrity in scientific
research. Acad Med. 1992; 67:351–6.
66. Mishkin G. Responding to scientific misconduct: due process and
prevention. JAMA. 1988; 260:1932–6.
67. Augarde, T. Oxford Dictionary of Modern Quotations. Oxford :
Oxford University Press 1991.
Address Correspondence:
Marcin Karcz, M.D. Department of Anesthesiology, University of Rochester
Rochester, New York, 14642 Marcin_Karcz@urmc.rochester.edu

SPRING | Printemps 2011
Volume | Numéro 47.1

27

Original Article
Efficacy and Variability of Aerosol Delivery from Portable DC-Powered
Compressor/Nebulizer Systems.
Correspondence author:
Norman H. Tiffin, BSc, RRT, MSA
Tiffin Consulting, Chesterfield, VA 23838
Kirby L. Zeman, PhD
UNC Center for Environmental Medicine, Asthma, and Lung Biology, Chapel Hill, NC
William D. Bennett, PhD
UNC Center for Environmental Medicine, Asthma, and Lung Biology, Chapel Hill, NC
This study was funded by Pari Respiratory Equipment, Inc. of Midlothian, Virginia

Abstract

Résumé

Background
The use of portable DC-powered compressor/nebulizer systems
has become more prevalent because of their convenient size
and weight. However, no evidence exists to evaluate their efficacy. We compared four common portable DC-powered
nebulizer/compressor systems to compare efficacy in aerosol
delivery using albuterol and budesonide.

Contexte
L’utilisation de compresseurs/nébuliseurs portatifs alimentés
par courant continu (CC) se répand de plus en plus, en raison
de la commodité de leur taille et de leur poids. Cependant, il
n’existe pas de données permettant d’en évaluer l’efficacité.
Nous avons comparé quatre compresseurs/nébuliseurs portatifs CC couramment utilisés afin de comparer leur efficacité à
générer des aérosols, en utilisant l’albutérol et le budésonide.

Method
We compared the MiniElite and MicroElite (Philips/Respironics, Murrysville, PA), Traveler (DeVilbiss, Somerset, PA)
and Trek S (Pari Respiratory Equipment, Midlothian, VA)
using 200 uL of radiolabelled 99mTc as sodium pertechnetate
in normal saline, added to either a 3 mL ampule of 2.5 mg
albuterol and .25 mg in 2.0 mL of budesonide in separate
tests. Particle size was measured by cascade impaction. Output characteristics were determined by measuring the 99mTc
on an inspiratory filter and on a filter capturing flow from
the nebulizer exhalation valve. A Harvard pump simulated breathing patterns using 500 ml, 15 breaths min, and
0.5 duty cycle. Nebulizers were timed until dry. Prior testing
by cascade impaction confirmed homogeneity for co-location
of 99mTc and albuterol. In addition to measuring particle size,
inhaled mass, time to sputter and time to dry, respiratory dose
(RD) and respiratory drug delivery rate (RDDR) were calculated.
Tests were performed in triplicate and analyzed with
ANOVA using Fisher’s post hoc analysis with significance
level set at 0.05. All tests were performed in the Center for
Environmental Medicine, Asthma and Lung Biology laboratories at the University of North Carolina.
Results
Differences up to 7.9 times respiratory dose (RD) and 7
times respiratory drug delivery rate (RDDR) were found
between nebulizer/compressor systems.The PariTrek nebulizer/
compressor system performed with highest RD and RDDR,
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Méthode
Nous avons comparé les appareils MiniElite et MicroElite
(Philips/Respironics, Murrysville, PA), Traveler (DeVilbiss,
Somerset, PA) et Trek S (Pari Respiratory Equipment, Midlothian, VA) en utilisant 200 uL de pertechnétate de sodium
radiomarqué au 99mTc as en solution saline normale, ajouté à
une ampoule de 3 mL d’albutérol 2,5 mg ou à 0,25 mg dans
2,0 mL de budésonide, dans des tests séparés. La taille des
particules a été mesurée par impactation cascade. Les caractéristiques de sortie ont été déterminées en mesurant le 99mTc
sur un filtre inspiratoire et sur un filtre capturant le flux du
robinet d’exhalation du nébuliseur. Une pompe Harvard simulait le flux respiratoire à raison cycle de 500 ml par inspiration, 15 inspirations/min et un cycle de service de 0,5. Les
mesures ont été prises jusqu’à l’assèchement du nébuliseur.
Les tests préliminaires par impactation cascade ont confirmé
l’homogénéité pour la colocation du 99mTc et de l’albutérol.
En plus de mesurer la taille des particules, la masse inhalée,
le temps avant la pulvérisation et le temps d’assèchement, la
dose respiratoire (DR) et le taux de débit du médicament respiratoire (TDMR) ont été calculés.
Les essais ont été réalisés en triple et analysés avec ANOVA à l’aide de l’analyse à postériori de Fisher, le seuil de signification étant fixé à 0,05. Tous les tests ont été effectués dans
les laboratoires du Center for Environmental Medicine, Asthma and Lung Biology de l’Université de la Caroline du Nord.
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and the DeVilbiss Traveler performed lowest. Only the
MicroElite exhibited differences in drug delivery between
medications.
Conclusions
The large variability and dosing abilities of portable DCpowered nebulizer/compressor systems are large enough to
be of clinical importance and may negatively influence the
perceived efficacy of medications.

Résultats
Des écarts allant jusqu’à 7,9 fois la dose respiratoire (DR)
et sept fois le taux de débit du médicament respiratoire
(TDMR) ont été constatés entre les systèmes de compresseur/
nébuliseur. Le système de compresseur/nébuliseur Pari Trek
a présenté les résultats DR et TDMR les plus élevés, alors
que l’appareil DeVilbiss Traveler offrait le rendement le plus
faible. Seul l’appareil MicroElite a affiché des variations de
débit entre les deux médicaments.
Conclusions
La variabilité et les capacités de dosage des compresseurs/
nébuliseurs portatifs CC sont suffisamment élevées pour
avoir une importance clinique et peuvent avoir une incidence
négative sur l’efficacité perçue des médicaments.

Keywords: aerosol, nebulizer, respiratory dose, pulmonary drug delivery

P

INTRODUCTION

ortable DC-powered compressor/nebulizer systems are
compact, convenient and often preferred alternatives to
larger, more powerful tabletop compressors. We hypothesize that smaller compressors, although attractive to the user,
may not create an aerosol that is required for optimal inhalational drug delivery because they may not generate driving
pressures and gas flows required to adequately drive the nebulizer.<1> Portable DC-powered compressor/nebulizer systems
attempt to overcome this in one of two ways. Some attempt
to generate similar gas pressures and flows using evolving
pump and battery technology. These systems use the same
nebulizers as desktop compressors; however, less driving pressure and flow may lead to less favorable aerosol characteristics,
potentially less drug delivered and longer treatments. Other
portable DC-powered systems engineer a nebulizer that is
designed to function with less pressure and flow. These nebulizers can only be used with the dedicated compressor which
is designed specifically for it.
Although one previous study investigated variability
in compressor/nebulizer systems using adult breathing patterns that study, published in 1998, included only two DC
capable compressors, neither of which were tested on DC
power and only one of which is still available today. <2> A
second study, in 2009, tested 30 combinations of jet nebulizers and compressors, four of which were DC capable.<3>
This study from Sweden included models not widely available
in North America. Two of the models we used are included in
that study but testing was done on AC power only. Both of
these studies used budesonide only. A third study, reported in
abstract only in 2009, compared the MicroElite and Trek
systems only using budesonide and found similar aerosol
characterization and performance.<4>
To our knowledge none of the portable DC-powered
systems have been systematically tested on DC power to
determine if there are differences in aerosol characterization
between them.
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We tested four popular portable DC-powered nebulizer
systems using battery power only to determine if there were
differences in efficiency and aerosol characteristics within and
between systems. Parameters measured were aerosol droplet size
and distribution, time of nebulization, rate of delivery. Respirable dose (RD) and respiratory drug delivery rate (RDDR)
were calculated. While gravimetric or HPLC techniques have
been used to determine delivered dose from nebulizers, the
former is not very sensitive and the latter is very complicated.
Therefore we, and others, have utilized radiolabel techniques
to assess delivery and droplet sizes associated with nebulizers.<5> By first showing that the radiolabel suitably colocates with the nebulized drug, the label can then be used to
provide accurate assessments of delivered dose under a variety
of conditions.

Methods and Materials
Four different portable DC-powered compressor/
nebulizer models were used directly out of the box and
included the Trek S compressor with LC Sprint nebulizer
(Pari Respiratory Equipment, Midlothian, VA, USA), Traveler
Compressor with 800 series reusable nebulizer (DeVilbiss
Healthcare, Sommerset, PA, USA), the Mini-Elite with the
Sidestream Plus reusable nebulizer and MicroElite with dedicated nebulizer (both Respironics, Murraysville, PA, USA).
Each compressor/nebulizer model was tested in triplicate
using different nebulizer/compressor systems for each trial
with albuterol solution (2.5 mg in 3 mLs ampoules, Nephron
Pharmaceuticals Corporation, Orlando, FL, USA) and a
second test with a suspension of budesonide (.25 mg in 2 mLs
ampoules as Pulmicort, AstraZenica LP, Wilmington, DE,
USA). All tests used only battery power after the compressor
was fully charged according to manufacturer’s instruction.
Verification of Radiolabeling and Droplet Sizing
The nebulizer mouthpiece was fitted with tubing that
directed the output of the nebulizer mouthpiece to a T-piece
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ending in a high flow/high efficiency filter or through a Sierra
Series 210 eight stage cascade impactor (Sierra Instruments,
Inc, Carmel Valley, CA). A vacuum source was connected to
the impactor with flow controlled at a constant 5 L/minute
by a critical orifice downstream of the impactor, with flow
at the inlet of the impactor measured at 4.1 L/minute at atmospheric pressure. The fiberglass substrates of the impactor
stages were pre-humidified except for the last filter stage and
the impactor was cooled to 4 degrees C.
The nebulizer reservoir was loaded with the contents of
the medication. To radiolabel the solutions, a small volume of
99mTc-pertechnetate in normal saline, typically less than or
equal to 200 uL was added to the contents of the nebulized
solution. The nebulized medication was run directly into the
impactor for a length of time to collect enough activity and
mass on the stages. The nebulizers were cleaned, without
sterilizing, prior to each run according to the manufacturer’s
instructions.
For the aerosol sizing, three replicate runs on new systems were made with each of the four compressor/nebulizer
systems for each medication. The particles were captured on
the cascade impactor stages, and activity counted. Activity of
the radiolabel on each stage was measured at the end of each
run and analyzed for mass median aerodynamic diameter
(MMAD) and geometric standard deviation (GSD) by probability of the cumulative distribution. The fraction collected
within the impactor that was less than 5 um was calculated
from the MMAD and GSD assuming a standard normal cumulative distribution.
For the verification of homogenous radiolabeling of the
solutions, the nebulizer output was captured on pre-weighed
stages of the impactor and analyzed for the mass of medication solution and the radioactivity of the 99mTc in triplicate
for each combination. The results of the mass and radiocounting methods were compared for differences that would
verify that the drug and label were co-localized in the droplets
during the operation of the device.
Mass Output and Rate
The nebulizer mouthpiece was fitted with tubing that
directed the output of the nebulizer mouthpiece to a high
flow/high efficiency filter during the inhalation phase (the
simulated lung). The exhalation ports were attached to another high volume/high efficiency filter capturing the medication that would be lost to environment during the exhalation
phase of the cycle. A Harvard Apparatus Respirator (Harvard
Apparatus, Hollister, MA) was connected to the distal outlet
of the inhalation filter with the stroke volume set at 500 mL,
15 cycles/minute, with a duty cycle of 0.5. Vacuum was applied to the distal connection of the exhalation phase filter to
provide a 30 L/minute flow through the filter.
For each case, the nebulizer was charged with the medication and a small amount of radiolabel, less than 200 µL,
and operated to discharge the contents in its normal mode
until the observation of sputtering, recording the time. The
nebulizer was tapped periodically to deposit suspended solution into the reservoir. Tapping continued until less than
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three breaths would be observed before sputtering (dryness).
The time to dryness and sputter were recorded.
Activity was counted on the inhalation filter and its
adaptor to the mouthpiece; the exhalation filter and its adapter; the mouthpiece if appropriate; and the residual activity left
in the nebulizer at the end of the run. Total residual activity
was defined as the activity remaining in the nebulizer plus
mouthpiece. Occasionally, drops would form on the exterior
mouthpiece surface around the exhalation valve and the activity associated with this portion would be added to the exhalation counts.
Aerosol Characterization
In addition to particle size reported as MMAD and GSD
we compared systems using respiratory dose (RD) and respiratory drug delivery rate (RDDR). Respiratory dose is the product of respirable fraction, inhaled mass (%) and charge dose.
Respiratory drug delivery rate (RDDR) is the amount of drug
delivered in the respirable range (ie. < 5 ug particle size) per
minute calculated as respiratory dose divided by time.
Statistical Analysis
The co-localization of medication mass and radiolabel
were analyzed by Pearson moment correlation of the mass
versus activity fractions on each stage to show association.
Significance was set at p<0.05. To show a statistically significant positive correlation using a sample size of 3 a correlation
coefficient of 0.71 or higher is required for a confidence level
of 95% and alpha value less than 0.05. To compare respirable
drug delivery rate and respirable dose we used one way analysis of variance with a post hoc Fisher’s LSD. Again significance
was set at p<0.05. Mean and standard deviation are reported.

Results
Mass and Radioactivity Co-Localization
The average correlation for aerosol mass and activity for
the three runs with each nebulizer system and medication
combination are shown in Table 1. The mass and activity in
each fraction were significantly associated since a confidence
value of at least 95% (p<0.05) requires a correlation coefficient of at least 0.71. All correlations showed a high, positive
value and had statistically significant associations.
Table 1 Verification of radiolabeling and droplet sizing.
Pearson product moment correlations for co-localization between
medication mass from each stage of the cascade impactor and
radiolabeled aerosol activity for four portable DC-powered compressor/nebulizer systems using albuterol and budesonide. A 95%
confidence value requires a correlation coefficient of at least 0.71.
Albuterol

Budesonide

Trek

0.94

0.88

Traveller

0.96

0.75

MiniElite

0.98

0.98

MicroElite

0.93

0.86
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Table 2 Aerosol characterization results by nebulizer and medication.
Aerosol characterization for each of four portable DC-powered nebulizer/compressor systems for both albuterol (alb) and budesonide
(bud). MMAD is reported from radiometric method. Respirable fraction is the percent of particles less than 5 ug. Inhaled mass is the mass
of drug delivered to the inhalation filter as a percent of the total charge.
Trek S

Traveler

MiniElite

MicroElite

alb

bud

alb

bud

alb

bud

alb

bud

particle size (um, MMAD)

3.9

4.1

5.8

5.2

4.7

4.3

4.0

3.8

GSD (um)

1.9

2.0

2.1

2.0

2.0

2.1

1.9

2.0

respirable fraction (%)

64

62

42

48

57

59

63

66

Inhaled mass (%)

41

39

16

14

36

29

15

27

time to sputter (min)

8.0

4.6

9.8

7.7

9.4

4.2

5.9

6.5

time to dryness (min)

10.3

5.7

19.3

9.3

10.8

5.2

6.6

7.0

This study was performed to determine the variability
and differences in efficiency between portable DC-powered
nebulizer/compressor systems on DC power. We found
wide variances both within and between four portable DCpowered nebulizer/compressor systems using the measures
of respiratory dose (RD) and respiratory drug delivery rate
(RDDR).

Respiratory Dose (RD)
Respiratory dose is a measure of the dosage of drug
delivered to the mouth in the respirable range (<0.05 ug) as
measured in mass. RD and RDDR have used to characterize aerosol perfomance previously.<6> RD can be calculated as a percentage of the charge dose to enable comparison
between medications (RD%). We believe it is a better
measure of inhaled mass which has been used previously
because RD includes only the mass in the respirable range
whereas inhaled mass includes all particle sizes.<2> Standard deviation is a measure of variability within a data set.
The standard deviation would be expected to be less with
lower RDs so we control for the amount of respiratory drug
delivered by comparing systems using the standard deviation
of RD divided by the mean of RD. We call this measure the
variability of RD (RDV) and report it as a percentage. See
Table 3.
Respiratory Dose compared between nebulizers
varied widely with both drugs. The Trek delivered the highest
RD with both drugs with 0.66 mg albuterol (p>0.05) and

Figure 1: Respiratory dose (RD) for each portable nebulizer/
compressor system for budesonide (solid) and albuterol (hatched)
given as mean with standard deviation bars. Albuterol is given in
mg on the right axis and budesonide in ug on the left axis. The
only statistically non-significant relationships are indicated by NS.

Figure 2: Respiratory drug delivery rate (RDDR) for each portable
nebulizer/compressor system for budesonide (solid) and albuterol
(hatched) given as mean with standard deviation bars. Albuterol is
given in mg on the right axis and budesonide in ug on the left axis.
The only statistically non-significant relationships are indicated by NS.

Aerosol Characterization
Aerosol characterization including calculations of
respirable fraction which is the percent of particles less than
5 ug and inhaled mass which is the percent of the total charge
solution that is nebulized and delivered out of the nebulizer
are shown in Table 2. Post hoc analysis comparing each system
is displayed in Figure 1 for RD and in Figure 2 for RDDR.
Variability of RD (RDV) is provided in Table 4 for both
budesonide and albuterol. The RDV is calculated from the
standard deviation of the RD as a percentage of the RD mean.
See discussion for an explanation of RDV.

Discussion
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Table 3 Respiratory Dose Variability (RDV )
The variability of RD is calculated from the standard deviation
of the RD divided by the RD mean and given as a percentage.
This corrects for relativity of standard deviation to the means
where lower means would be expected to exhibit lower standard
deviations and vice versa.
Trek

Traveler

MiniElite

MicroElite

albuterol

7.6%

23.5%

21.6%

23.5%

budesonide

5.3%

2.1%

16.4%

2.1%

0.60 mg budesonide (p>0.01) with RD% of 26.4% and
25.9%, respectively. The Traveller delivered the least with
0.17 mg (p<0.01) of albuterol and 0.016 mg (p<0.01) of
budesonide with RD% of 6.7% and 6.8%, respectively. The
MicroElite had the highest difference between albuterol and
budesonide in RD% at 9.6% and 18.3%, respectively. This
would indicate that the MicroElite is less efficient in delivering budesonide by 47%. The other three did not have RD%
within system differences between drugs of more than 2.5%.
The difference in RDV between the nebulizer system with
the lowest variability (Trek; 7.6%) and the highest variability
(Traveler; 33.3%) yields a 4.4 fold difference with albuterol
and 7.9 fold increase using budesonide (Traveler 2.1% and
MiniElite 16.4%). These are potentially significant clinical
difference in drug administration between nebulizer systems.
The largest difference in nebulizers measured by percentage
of budesonide nebulizer charge on the inhalation filter for the
30 jet nebulizer systems tested by Berg is a 4 fold difference
(20% and 5%).<3> Although this is not the same measure as
RD or RDV it is an indicator of variability between systems.
Interestingly, the most efficient system measured in the Berg
et al study was the Pari system which uses the same nebulizer
as the Trek in our study (Pari LC Sprint reusable nebulizer).
The lowest charge percentage was the Medel Clenny which
is a portable compressor which can be used on AC power.
Smaldone et al found more than an eightfold difference
in inhaled mass using budesonide between the highest
nebulizer system (Pari LC Plus nebulizer and DeVilbiss PulmoAide nebulizer) and the lowest combination (Hudson ISONEB with Hudson compressor).<2> This study measured 27
combinations, only two of which used portable compressors
but not using battery power. Some of the combinations of
nebulizers and compressors in this study are not available as a
pair commercially.
Lieberman et al compared the MicroElite directly to
the Trek in both adult and pediatric breathing patterns and
measured MMAD, respirable fraction (0.5 - 5.0 um), time
and drug output for budesonide only at the same charge dose
as our study.<4> They calculated RD and reported the MicroElite RD at 23.6 and Trek at 24.6 using adult breathing
pattern. It was not reported if they performed multiple runs
and no standard deviations are provided. Lieberman’s results
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are not in accord with our results when comparing numerical results directly. Given they used a different technique
(HPLC) this is not unusual. However, Lieberman reports
that the RD for the MicroElite and Trek are not different yet
our study found that the Trek delivered a higher RD (64.6 +
3.5) than the MicroElite (45.7 + 5.2; p< 0.01).
Respiratory Drug Delivery Rate (RDDR)
Respiratory drug delivery rate (RDDR) is a measure
of rate of delivery of respiratory dose measured in mass/
time units typically mg/min or ug/min. Treatment time is
an important variable for compliance but, by itself, may not
represent optimal drug delivery unless the aerosol is in the
respirable range. RDDR is a measure that incorporates both
the speed of treatment and the aerosol particle characterization. It is calculated by dividing the respiratory dose by the
treatment time to sputter. Using time to dryness does not
represent the nebulizer’s optimal output since after sputtering
begins the output is reduced.
Our testing revealed that there are no differences in
RDDR when using budesonide or albuterol within the same
system. RDDR followed the same ranking as RD when comparing systems with Trek as the highest and Traveler as the
lowest. However, the variability between these two systems
is even greater with Trek delivering 7 times the RDDR of
Traveler using albuterol and over 6 times with budesonide.
The MicroElite had the highest standard deviation and the
Trek the lowest. Since standard deviation represents the variability in RDDR the variability with all but the Trek are high.
The MicroElite’s standard deviation is 0.012 mg/min (32%
of the mean) which would indicate that 68% of the treatments range from 0.025 mg/min to 0.049 mg/min according
to the empirical rule.<7> This represents a potential of nearly
doubling or halving the RDDR from treatment to treatment.
Should patients use the treatment for a defined time, that is
not finish the treatment, they could then potentially receive
either double or half dose with any two random treatments.
This study suffers from a small sample size that will
affect the standard deviation. Nevertheless, we believe that
our methods of data collection were sound, performed in a
dedicated lab with experienced personnel and the trends we
report are meaningful. We tested only four portable DCpowered nebulizer/compressor systems out of a possible
eight or more. However, these four make up the majority of
current market share in North America and are from the
major manufacturers of aerosol devices and can be accessed
almost anywhere in the US and Canada.
The batteries we tested were new and fully charged. It
is possible that batteries used over several weeks or which are
not optimally charged may not deliver as consistent or high
RD or RDDR as we measured which may increase variability within and between systems even further. This warrants
further study.
This study indicates that there is a wide variability in
drug delivered between and within nebulizer/compressor
systems. This study found the Pari Trek nebulizer/compressor
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system performed the best using RD, RDV and RD% and
RDDR with the DeVilbiss Traveler least efficient of the four
systems studied. Other battery powered systems not studied
may be equally efficient. Changing nebulizer systems can
potentially change delivered dosage by up to 14 fold difference considering both between and within system variability. This has important clinically implications particularly
for aerosol drug delivery with children or drugs with a small
to moderate therapeutic range. There is potential that using
poorly performing DC powered nebulizer/compressor systems may lead to incorrect clinical drug efficacy assessment
or incorrect perceived patient compliance. Since the use of
these more portable systems is increasing further studies with
a larger sample size and a wider range of models is warranted.
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Abstract

RÉSUMÉ

Asthma is defined as recurrent symptoms of breathlessness,
wheezing, and/or cough associated with reversible airway
obstruction. Aeroallergens are the most important causes of
asthma development, and respiratory infection is the most
important environmental factor for asthma exacerbation.
Asthma treatments differ in three situations: regular outpatient visit, emergency room visit, and intensive care unit.
During every regular outpatient visit and between visits,
monitoring and maintaining ‘asthma control’ is an essential
goal for asthma management. In the emergency room and the
intensive care unit, efforts should be made to relieve respiratory distress, thus reducing the potential risks of asthmatic
death and morbidity related to acute respiratory failure. To
achieve and maintain asthma control, health care professionals should introduce asthmatic patients to environmental
control, self-managed education and written action plans as
well as pharmacotherapy with inhaled corticosteroids.

L’asthme se manifeste par des symptômes récurrents
d’essoufflement, de sifflement et de toux associés à une
obstruction réversible des voies respiratoires. Les allergènes
sont la principale cause de l’installation de l’asthme et les
infections respiratoires sont les causes environnementales les
plus importantes de son aggravation. Le traitement de l’asthme
diffère selon trois situations : patients externes, patients
en salle d’urgence et patient aux soins intensifs. À chaque
visite d’un patient externe et entre les visites, la surveillance
et le contrôle de l’asthme sont essentiels à sa gestion. Dans les
salles d’urgence et aux soins intensifs, des efforts doivent être
mise en place pour soulager les patients et du même coup
diminuer les risques de décès par l’asthme et de morbidité
reliée à l’insuffisance respiratoire aiguë. Pour assurer le contrôle
de l’asthme, les professionnels des soins de santé doivent initier les patients asthmatiques au contrôle de l’environnement,
aux plans d’actions écrit autogérés et à la pharmacothérapie
par inhalation de corticostéroïdes.

Learning objectives
1) To understand the definition, pathogenesis, and diagnosis of asthma
2) To understand the concept of asthma control
3) To understand asthma treatment in three different situations: outpatient visit, emergency room visit, and intensive
care unit.

Introduction

Definition and diagnosis of asthma

sthma is one of the most prevalent diseases worldwide,
including in Canada1. Asthmatic patients characteristically suffer from recurrent episodes of disease exacerbation, especially when asthma control is not well achieved or
maintained2. The high prevalence of asthma and the frequent
relapse by patients require health care professionals to understand the characteristics and current treatment of this disease.
This article will provide an overview of asthma and its current
treatments. It will focus on the importance of asthma control
with appropriate medications and respiratory care for asthmatic patients in stable and exacerbated states.

Asthma is defined by recurrent symptoms, such as breathlessness, chest tightness, wheezing, sputum production
and cough, associated with variable airway obstruction and
airway hyperresponsiveness to various stimuli3. Airway
inflammation and its resultant effects on airway structure are
considered the primary mechanism leading to the development
and maintenance of asthma. Airway inflammation’ is regarded
as the most important concept in asthma, as well as being the
main target of medications to control the disease4,5. In asthma
patients airway inflammation is usually chronic and often
life-long and is frequently present in all airways, from the
nose to the small bronchioles6,7.

A
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Asthma is diagnosed by findings of reversible airway obstruction in conjunction with recurrent symptoms of breathlessness, chest tightness, wheezing and/or coughs8. Reversible
airway obstruction is objectively measured by pulmonary
function tests, pre- and post-bronchodilator spirometry,
variations in peak expiratory flow (PEF), and/or methacholine bronchial challenge test. Asthma is diagnosed on pre- and
post-bronchodilator spirometry by an increase in post-bronchodilator FEV1 (forced expiratory volume in one second)
and/or FVC (forced vital capacity) ≥ 200 ml and ≥ 12% of
pre-bronchodilator values. Asthma can also be diagnosed by
a diurnal variation in PEF > 20% or by a PC20 (provocative
concentration of methacholine causing 20% fall in FEV1)
< 8 or < 16 mg/ml on methacholine bronchial challenge.

Table 1 Asthma control criteria
Characteristic

Frequency or value

Daytime symptoms

<4 days/week

Nighttime symptoms

<1 night/week

Physical activity

Normal

Exacerbations

Mild, infrequent

Absence from work or school due to asthma None
Need for a fast-acting beta2-agonist

<4 doses/week

FEV1 or PEF

≥90% personal best

PEF diurnal variation*

<10% to 15%

Causes and pathogenesis of asthma
Although the most important cause of asthma is aeroallergens
(e.g. house dust mites), the development of asthma is thought
to result from the interaction between host factors (e.g. genetic
factors) and environmental factors (e.g. allergens, infection).
Airway inflammation has a key role in the pathogenesis
of asthma9. During airway inflammation, many inflammatory
cells (e.g. lymphocytes, mast cells, eosinophils) and mediators (e.g. histamine, IL-5, IL-13, cysteinyl-leukotrienes) interact, resulting in features characteristic of asthma, including
bronchoconstriction, airway hyperresponsiveness, and airway
remodeling.

Overview of asthma treatment
We have divided asthma treatment in this article into three
situations: regular outpatient visit, emergency room visit, and
admission to the intensive care unit. During every regular outpatient visit and between visits, monitoring and maintaining
‘asthma control’ is an essential goal for asthma management.
In the emergency room and the intensive care unit, efforts
should be made to relieve respiratory distress, thus reducing
the potential risks of asthmatic death and morbidity related to
acute hypoxic respiratory failure.

Asthma treatment during regular
outpatient visits8
1. Asthma control
The primary goal of asthma management is to control asthma, preventing asthma-related morbidity and mortality. Poor
control of asthma increases the risks of troublesome symptoms and hospitalization and reduces patient quality of life.
Asthma control is assessed using several criteria, including
symptoms during the daytime and at night, physical activity,
exacerbations, absence from work or school due to asthma,
need for a fast-acting beta2-agonist, and measurements of
forced expiratory volume in one second (FEV1), peak expiratory flow (PEF), and FEF diurnal variation (Table 1).
To achieve and maintain asthma control, health care
professionals should introduce asthmatic patients to environmental control, self-managed education and written action
plans as well as pharmacotherapy.
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*Diurnal variation is calculated as the highest peak expiratory flow (PEF) minus
the lowest PEF divided by the highest PEF multiplied by 100 for morning and
night (determined over a two-week period). FEV1 Forced expiratory volume in 1 s.
Adapted from the Canadian Thoracic Society Asthma Management Continuum - 2010 Consensus Summary for children six years of age and over,
and adults [8].

2.

Environmental control, self-managed education
and written action plans
To achieve and maintain asthma control, environmental
factors should be avoided, including viral infection, environmental tobacco smoke, other irritant gases, occupational
agents (e.g. toluene diisocyanate), and aeroallergens (e.g.
house dust mites). In addition, environmental air pollutants
(e.g. ozone and particulate matter) increase emergency room
visits due to asthma.
Self-managed education with a written action plan is
an essential component of asthma management (Table 2).
These programs have been shown to reduce hospitalization,
emergency room visits, and days missed at work or school.
3.

Medication
The most important medication is inhaled corticosteroid (ICS). The introduction of ICS was a milestone in the
management of asthma. Before the introduction of ICS,
asthmatic patients had long suffered from recurrent exacerbations resulting in frequent emergency room visits, hospitalizations, and even death.
Asthma medications are often classified into two types:
relievers and controllers. Relievers are used for acute asthma
symptoms and controllers for achievement and maintenance
of ‘asthma control’.
1)

Reliever medications
As reliever medication, inhaled fast-acting beta2-agonists
(FABAs) are preferred. FABAs include short-acting (e.g.
salbutamol and terbutaline) and long-acting (e.g. formoterol) beta2-agonists. For safety reasons, formoterol
should always be used with an inhaled corticosteroid.
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budesonide plus formoterol) should be used for
asthma control only when asthma control is not
achieved or maintained with a low or moderate
dose of ICS, and only after adherence to ICS
inhalers and inhaler technique, as well as environmental
factors and comorbidities, are thoroughly reviewed. The
combination of budesonide plus formoterol has been
approved for use as a single inhaled controller and
reliever medication when asthma control is not achieved or
maintained with ICS monotherapy.

Table 2 Components of an asthma education program
1. Written action plan: Provision and explanation of a written action
plan comprising:
• How and how often to assess asthma control (self-monitoring)
• Instructions to maintain good control using controller
		 medication and making specific environmental changes
• Signs and symptoms indicating uncontrolled asthma, with
		 instructions on what to do during loss of control (medication
		 to add or increase, how much and how long; when and how 		
		 to seek additional help (eg, when to go to the hospital or call 		
		 the health care provider)
2. What is asthma?: A chronic inflammatory condition in which 		
airways are hyper-reactive (sensitive) to environmental
(allergenic, irritants or infectious) and/or intrinsic factors
3. Asthma control for all patients: Asthma can be controlled and all
patients with asthma can lead a normal life. Regular symptoms
and asthma exacerbations indicate treatment failure
4. Reliever versus controller: The difference between reliever and
controller medications and their use in the written action plan
5. Identify triggers: Identification and avoidance of environmental
triggers specific to the patients
6. Inhaler technique: Teaching and verification of the inhalation 		
technique specific to the inhalation devices prescribed for
the patient
7. Medication safety and side effects: Expected onset of action
and potential side effects of medications
Adapted from Canadian Thoracic Society Asthma Management Continuum 2010 Consensus Summary for children six years of age and over, and adults [8].

Although reliever medications are useful in relieving acute
asthma symptoms, frequent or increasing use of these
agents indicates poor control of asthma. Patients who use
these relievers frequently should be reassessed to achieve
asthma control. Short-acting anticholinergic bronchodilators (e.g. ipratropium bromide) are second-line
relievers because they are less effective than FABAs.
2)

Controller medications
ICS is the most important asthma controller. These agents
have been shown effective in reducing airway inflammation, improving asthma symptoms, improving quality of
life, improving lung function, reducing exacerbations, and
reducing asthma associated deaths. The usual low dose of
ICS enables asthma control for most asthma patients, with
negligible risks of adverse effects (Table 3). High doses of ICS
may be needed by asthma patients with severe uncontrolled
disease, as well as during and after discharge from
asthma hospitalization.
Leukotriene receptor antagonists (LTRAs) are asthma
controllers with anti-inflammatory properties. Since they
are less effective than ICS for asthma control, LTRAs
are is usually used as add-ons or alternatives to ICS.
Currently available LTRAs are montelukast (10 mg
once daily) and zafirlukast (20 mg twice daily).
The combination of an ICS and a long-acting beta2agonist (LABA) (e.g. fluticasone plus salmeterol or
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Sustained-release theophylline compounds are third-line
controllers, prescribed only after asthma control is
not achieved or maintained with ICS, LTRAs, and/or
LABAs. Theophylline compounds should be prescribed
by specialists because of their frequent adverse effects.
Anti-immunoglobulin E (e.g. omalizumab) should be
considered only for patients who have difficulty controlling their asthma and who have allergies to a perennial
aeroallergen, a serum IgE concentration of 30 IU/mL
to 700 IU/mL and whose asthma symptoms are uncontrolled despite high-dose ICS plus another controller.
Oral corticosteroid (e.g. prednisolone) is considered for
the chronic management of patients with difficult-totreat asthma, only when asthma control is not achieved
with the above controllers and after a thorough review of
factors contributing to poor control.
3)

Delivery of medication
Inhalation is the preferred method of delivery of asthma
medications. Inhalation directly delivers medication to
the asthmatic airways, increasing its effectiveness and
reducing side effects. Various types of inhaler devices
are available for the delivery of asthma medications.
Proper inhaler technique is extremely important
(Table 4). When using a metered-dose inhaler (MDI)
device, the attachment of an aerochamber can improve
the delivery of medication into airways and can reduce
both local and systemic adverse effects.

Asthma treatment in the emergency
room or during exacerbation
Health care professionals should be consulted when an asthma patient shows signs of rapid exacerbation10. These may
include accessory muscle use, paradoxical pulse pressure
>25 mmHg, heart rate >100 beats/minute, respiratory rate
>25-30 breaths/minute, limited ability to speak, peak expiratory flow rate or FEV1 < 50% of that predicted, or arterial
oxygen saturation less < 91-92%.
1. Goals of emergency management
Asthma patients experience recurrent episodes of disease
exacerbation. If the exacerbation cannot be controlled with a
reliever medication (e.g. FABAs), the patients should be given
a short course of oral corticosteroid (e.g. prednisolone 40~60
mg for three to seven days)8.
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Table 3 Inhaled corticosteroid (ICS) dosing categories in adults
Daily ICS dose, mcg
Corticosteroid

Trade name

Low

Medium

High

Beclomethasone dipropionate HFA

QVAR†

≤250

251–500

>500

Budesonide*

Pulmicort Turbuhaler‡

≤400

401–800

>800

Ciclesonide*

Alvesco§

≤200

201–400

>400

Fluticasone

Flovent MDI and spacer; Flovent Diskus

≤250

251–500

>500

Note: Dose equivalencies are approximate and are based on efficacy data. Categories are somewhat arbitrary but are based on manufacturers’ recommendations. *Licensed for once daily dosing in Canada; †Graceway Pharmaceuticals Canada; ‡AstraZeneca Inc, Canada; §Nycomed Canada Inc, Canada; ¶GlaxoSmithKline Inc, Canada.
HFA Hydrofluoroalkane; mcg micrograms; MDI Metered dose inhaler.
Adapted from Canadian Thoracic Society Asthma Management Continuum - 2010 Consensus Summary for children six years of age and over, and adults [8].

Table 4 Inhaler technique of the pressurized metered-dose inhaler (MDI)
1. Shake the MDI;
2. Breath out to the end of a normal breath;
3. Actuate through an open mouth, just after inhalation begins;

4. Breath in slowly over 4 s to 6 s, to full lung volume;
5. Hold breath 5 s to 10 s; and
6. Wait 30 s to 60 s, shake and repeat above steps.

When using an MDI, an aerochamber should be attached to improve the delivery of medication and to reduce adverse effects.
Adapted from the contents of Canadian Thoracic Society Asthma Management Continuum - 2010 Consensus Summary for children six years of age and over,
and adults [8].

Emergency management is necessary when asthma
exacerbation is severe enough to cause respiratory distress.
The goals of emergency management include correction of
hypoxemia, reversal of airflow obstruction, and reduction
of relapse11. These goals may be achieved by oxygen therapy,
short-acting beta2-agonists with or without short-acting
anticholinergics, systemic (e.g. oral or intravenous) corticosteroids, and, in some patients, intravenous magnesium sulfate or heliox.
2.

Emergency management of asthma11

1)

Oxygen
Oxygen is recommended for most asthmatic patients who
visit the emergency room. Supplemental oxygen with
nasal cannula or a mask should be supplied to maintain
arterial oxygen saturation >90%. If an asthma patient has
coexisting heart disease or is pregnant, arterial oxygen
saturation should be maintained at >95%.

2)

Short-acting bronchodilator
Treatment with a high dose of a short-acting beta2agonist (SABA) is recommended for all patients as initial
therapy in the emergency room; this dose can be repeated
every 20~30 minutes until lung function and symptoms
improve or an adverse event occurs. A high dose of SABA
(e.g. salbutamol (Ventolin) can be supplied by 4~12
puffs using an MDI or by administration of 2.5~5 mg
using a nebulizer. In addition, short-acting anticholin-
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ergics (e.g. ipratropium bromide) can be supplied by 8
puffs with an MDI or by administration of 0.5 mg using
a nebulizer; however, patients, particularly those with
severe airflow obstruction, should be administered anticholinergics only during the early period of treatment.
3)

Systemic corticosteroids
Systemic corticosteroids are recommended for most
patients. A total of 40-80 mg/day oral prednisolone or
intravenous methylprednisolone can be administered as
one or two doses. Oral corticosteroid is usually preferred
because it is as effective as intravenous corticosteroid but
less invasive.

4)

Magnesium and helium-oxygen mixture (heliox)
Intravenous magnesium or heliox may be considered
for patients with severe exacerbation of asthma who are
unresponsive to other agents. Magnesium sulfate has a
bronchodilator effect, whereas heliox facilitates ventilation by reducing turbulent gas flow in airways. To be
effective, heliox must contain at least 60% helium.
Heliox can also be used for symptomatic treatment of
postextubation stridor.

3.

Assessment and monitoring11
Patient status should be assessed before and monitored
during the management of exacerbation. Methods of assessment and monitoring include serial measurements of lung
function, monitoring of oxygen saturation by pulse oximetry,
and monitoring symptoms and signs.
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1)

Lung function
FEV1 and PEF are objective measurements of lung
function that are utilized to assess and monitor the severity of exacerbation and response to treatment. Except for
during a life-threatening or very severe exacerbation, FEV1 or
PEF should be measured upon presentation and every
30~60 minutes thereafter.
		
The patient may be safely discharged from the emergency department if FEV1 or PEF has returned to ≥70%
of predicted or personal best and symptoms are minimal
or absent.

2)

Oxygen saturation
Pulse oximetry is used to assess and monitor adequate
oxygen saturation of patients in severe distress and those
with FEV1 or PEF <40% of predicted or personal best.

3)

Symptom and signs
Severity of breathlessness, respiratory rate, use of accessory muscles, pulse rate, wheezing and mental alertness
should be assessed and monitored.

Ventilatory management of asthma in an
intensive care unit 12
Acute severe asthma induces marked changes in respiratory
mechanics. An asthma patient with acute respiratory failure
shows increased airway resistance, pulmonary hyperinflation, and high physiological dead space (VD/VT), leading to
increased work of breathing (WOB). The goal of mechanical ventilation in asthmatic patients is to rest compromised
respiratory muscles sufficiently, allowing them to recover
from the fatigued state and achieve proper oxygenation
while avoiding complications related to mechanical ventilation. One of the major causes of morbidity and mortality
in mechanically ventilated asthma patients is excessive dynamic pulmonary hyperinflation (DH) with intrinsic positive
end-expiratory pressure (intrinsic or auto-PEEP). DH occurs
whenever insufficient exhalation time prevents the respiratory
system from returning to its resting end-expiratory equilibrium position between adjacent tidal cycles. High resistance to
expiratory flow, low elastic recoil, high ventilatory demands,
and short expiratory time contribute to the development of
DH. DH increases mean intrathoracic pressure, impeding
venous return; increases WOB13; impairs inspiratory muscle
perfusion14; and reduces the pressure generating capacity of
the respiratory muscles15.
1.

Positive pressure ventilation with endotracheal
intubation

Rapid endotracheal intubation in patients who have no
reserve should be performed by the most experienced personnel
available. Prolonged manipulation of the airways can result
in serious morbidity, including hypoxic brain damage. To
avoid extreme DH, manual ventilation with self-inflating
resuscitators should be performed cautiously and with a low
respiratory rate. Controlled modes with proper sedation
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are frequently required during the initial stage of ventilator
support to achieve patient-ventilator synchrony. Care should
be taken, however, when using neuromuscular blockade,
because it is associated with significant side-effects including
pooling of airway secretions and prolonged muscle weakness
16
. Ventilation should be adjusted based on the degree of DH
and not PaCO2. If DH is excessive, the respiratory rate should
be reduced to prolong expiratory time and avoid further
hyperinflation. Pressure controlled ventilation with a prolonged I:E ratio is recommended and may aid in synchrony.
Appropriate application of PEEP to mechanically-ventilated
patients with asthma and DH may improve triggering and
patient-ventilator synchrony by narrowing the difference
between alveolar and mouth pressure at end-expiration17,18.
PEEP should be titrated in real time, because the breath-tobreath variability of auto-PEEP may be high in asthmatic
patients receiving mechanical ventilation19. Controlled
hypoventilation appears to improve the clinical outcome of
patients with status asthmaticus20. When reduction of DH
is an issue, and provided that there is no intracranial hypertension or overt hemodynamic instability, moderate acidemia
(pH > 7.2) is acceptable21. Profound hypoventilation may
require deep sedation and neuromuscular blockade, both of
which may increase the risk of myopathy22 and prolongation
of unnecessary ventilator support. Indicators to guide the
degree of hypoventilation remain unclear. Thus, a balance
must be achieved between reducing DH and hypoventilation,
while minimizing the degree of sedation and neuromuscular
blockade. Respiratory acidosis should be corrected gradually
and cautiously, with the goal being to return pH, not PaCO2,
to normal. These patients may be weaned from mechanical
ventilation by either pressure support ventilation (PSV) or a
once daily T-piece trial.
2.

Noninvasive positive pressure ventilation (NPPV):

NPPV is the ventilatory treatment of choice for COPD
patients with acute respiratory failure23,24. The role of NPPV
in asthma patients with acute respiratory failure, however, had
not been well addressed until recently. It is critical to select appropriate patients for trials of NPPV in acute severe asthma.
If NPPV is considered, it should be applied early in the course
of respiratory failure and before severe acidosis occurs, to
reduce the likelihood of endotracheal intubation, treatment
failure or mortality25. Patients who should benefit most are
those with pH between 7.25 and 7.3026, as well as those
with normal mentation levels at the beginning of NPPV and
improvements in pH, PaCO2, and mentation level after 1-4 h
of NPPV27,28. The decision to intubate should be based on the
bedside assessment of the degree of respiratory distress rather
than on any absolute PaCO2 or respiratory rate.

CONCLUSION
To achieve and maintain asthma control, health care professionals should introduce asthmatic patients to environmental
control, self-managed education and written action plans as
well as pharmacotherapy with inhaled corticosteroids. Me-
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chanical ventilation is indicated for asthma patients refractory
to aggressive medical treatment. Controlled hypoventilation,
while avoiding the potential complications related to altered
respiratory mechanics in severe asthma, is an essential component of mechanical ventilation. The efficacy of NPPV in
severe asthma should be defined through large randomized
controlled trials.
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DIRECTED READING Questions
1.

Among the following descriptive words for the
definition of asthma, what is the most important? It is
the main target of asthma medication to control the disease.
1)
2)
3)
4)

7.

1)
2)
3)
4)

recurrent episode of symptoms
variable airway obstruction
airway hyperresponsiveness to various stimuli
airway inflammation
8.

2.

By what method, reversible airway obstruction is
objectively measured for the diagnosis of asthma?

9.
What is the most important cause of asthma?
1)
2)
3)
4)
4.

6.

Do not shake the MDI;
Breath out to the end of a normal breath;
Actuate through an open mouth, 5 seconds after
inhalation begins

10. Among the following goals of emergency asthma
management, what is not correct?
1)
2)
3)
4)

correction of hypoxemia
reversal of airflow obstruction
reduction of relapse
psychological sedation

To achieve asthma control, environmental factors should
be avoided. Among the following environmental factors,
which is not related to asthma?

11. During emergency management of asthma, which is
not correct among the following descriptions on
oxygen therapy?

1)
2)
3)
4)

1)
			
2)
			
			
3)
			
			
4)
			

viral infection
environmental tobacco smoke
infrared radiation
aeroallergens

Among the following components of written action
plan, one is not correct. What is not correct?

1)
			
2)
			
3)
4)
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Frequency of nighttime symptoms is less than two
per night.
Usual physical activity is tolerated although exercise
is limited.
Asthma exacerbations are frequent.
FEV1 or PEF is 90% of personal best or more.

maintaining airway inflammation
improving quality of life
aggravating exacerbations
inducing asthma death

For adequate delivery of inhaler mediation, proper
inhaler technique is extremely important. Among the
following techniques, what is correct?

1)
2)
3)
			

Among the following asthma control criteria, what is correct?

1)
			
2)
			
3)
4)
5.

house dust mite
air pollution
chlorofluorocarbon
vitamin C deficiency

inhaled corticosteroid
short-acting beta2-agonists
long-acting beta2-agonist
leukotriene receptor antagonist

The medication which is the answer of the question
7 has several beneficial effects in asthma management.
Among the following effects, which is correct?
1)
2)
3)
4)

1) pre- and post-bronchodilator spirometry or metha			 choline bronchial challenge test
2) chest simple radiography or computed tomography
3) bronchial biopsy or bronchoalveolar lavage
4) rhinoscopy or laryngoscopy
3.

Among the following medications, which is the most
important controller for asthma management?

How and how often to assess asthma control
(self-monitoring)
Instructions to maintain good control using
controller medication
Signs and symptoms indicating uncontrolled asthma
How to escape a dusty or smoking place

Oxygen is recommended for most patients in
emergency-visit.
Supplemental oxygen with nasal cannula or mask
should be supplied to maintain arterial oxygen
saturation of more than 90 %.
When the asthma patient has coexisting heart disease,
arterial oxygen saturation more than 92.5% should
be maintained.
When the asthma patient is in pregnant, arterial oxygen
saturation more than 95% should be maintained.
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12. During the management of asthma exacerbation, assessment
and monitoring of patient status should be performed.
Which of the following is not correct to assess and monitor?
1) serial chest radiograph
2) serial FEV1 or PEF
3) serial oxygen saturation
4) symptoms and signs

14. An asthmatic patient under ventilatory support
developed sudden hypotention. His chest revealed
bilateral wheezing. Which of the following is not
appropriate management to recover his blood pressure?
1)
2)
3)
4)

norepinephrine infusion
steroid administration
increase I:E from initial 1:1 to 1:3
ventolin nebulization

13. Which of the following is not main target during the
ventilatory management of asthma with acute
respiratory failure.?
1)
2)
3)
4)

synchrony between the patient and ventilator
lowering auto-PEEP level
achieving normal PaCO2
relieving dynamic hyperinflation of the lung

QUIZ ANSWERS ON PAGE 43
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BOOK REVIEW
Book: Special Test of the Cardiopulmonary, Vascular and Gastrointestinal Systems
Authors: Dennis G. O’Connell, Janelle K. O’Connell, Martha R. Hinman

R

eviewer - Mika L. Nonoyama RT, PhD; Toronto Rehabilitation Institute, Toronto, ON, Canada
This book is a reference for clinical assessments and
diagnostic tests of the cardiopulmonary (CP); vascular and;
gastrointestinal (GI) systems. It describes the most common
assessments used to test these systems in a step-by-step manner. It also includes normal findings, “positive” findings, and
special considerations for each test/assessment. In addition
there is an appendices with detailed charts and references such
treadmill calibration and exercise protocols.
If there were to be a “disclaimer” regarding this book
it would be the audience for which it is suited. This book is
meant for clinicians and students who have previously learned
the concepts behind the assessments/tests. Having background knowledge will allow the reader to get the most of
the book. It is a quick go-to guide that systematizes the steps
for each assessment. It does not teach the reader details about
each assessment e.g. physiological processes. The authors do
note of this in their preface (see b). However this “disclaimer”
is by no means a disadvantage. The format of this book is
suited for the time-restrained clinicians, as a study guide for
students, as a reminder of the indications and normal findings
and as a source to investigate further information (references).
The author’s purpose is to provide a brief “how to” guide
to clinically important physiological systems, especially in the
detection and management of injury and disease. The author
emphasizes the importance of prevention. O’Connell hopes
that readers use the text as they learn or review evaluation of
structures within the chest, abdomen and lower extremities.
This book does meet the author’s purpose. It is an excellent reference to have as a study guide or as a quick reference
for the busy clinician. It invites the student or clinician to add
information he/she feels is appropriate i.e. supplement or add
an extra step based on their experience or hospital policy.
This book fits in well with fields and disciplines who
perform assessments of the cardiopulmonary, vascular or gastrointestinal systems. It is appropriate for clinicians practicing
in diagnostics because it breaks down lengthy tests and assessment in a step-by-step fashion. It is also useful for clinicians
who are in acute settings where a timely and quick assessment
is necessary. For instance they may use the section on acute
chest pain or oxygen saturation. Relevant sections for RTs
include examinations of the cardiovascular and pulmonary
system; submaximal exercise evaluation and; several parts of
the appendices.
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Based on the sections of which I am knowledgeable, the
accuracy of the information is good. All assessments have their
differences depending on location, indication etc, however
the authors base their information on evidence. They do consider those exceptional details under “special considerations”.
The design of the book is well suited for its purpose. It
is spiral bound and easy to prop open to certain assessments.
In addition there is a pull out back cover that can be used a
bookmark.
The diagrams and photos are excellent and enhance the
subject matter immensely. Although the simplified text and
tables do make it easy to follow, the photos provide more clarity. This also helps different learner types i.e. those who are
more visual.
There are several resources on the same subject matter
e.g. book, text, presentation or Internet. This includes books
by Dana Oakes, references very familiar to RTs. Her books
are excellent references because they provide all the important details about topics in one, neat and concise package.
This current book by O’Connell et al is meant to be a quick
“how-to” guide to supplement clinical knowledge and books
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like Oakes. Providing details such as the pathophysiology behind the tests is not what this book about. It is useful for
direct application in practice. Often clinicians have to search
several resources for different kinds of information on assessments. This includes journals, policies & procedures and the
Internet. This resource is good because it amalgamates these
assessments/tests into one book.
If the reader wants further information, the references
provide a starting point. The references are not exhaustive
so the clinician does not have to feel overwhelmed when
they see the list. Each reference allows for an exhaustive search
if desired.
All the authors of this book are Physical Therapists with
graduate level education specializing in exercise physiology,
health promotion and health education & administration.
Each author’s knowledge and experience are suited for this book.

Photos like the ones in this text are difficult to find and
having them in one location was very useful. I would consider
purchasing this reference based on the photos/diagrams alone.
I thought this book was an enjoyable read because it was
succinct and covered the basic aspects of assessments that may
be useful in my practice. It covered assessments such as “palpation of tactile fremitus” all the way to the 6 minute walk
test. It serves as a useful reminder of what I learned in my RT
curriculum, especially those I do not use on a routine basis.
For these tests I do not need a detailed review about palpation of tactile fremitus, just a refresher on the steps involved
and the common expectations. I managed to read it cover-tocover, with emphasis on the sections relevant to RT, without
being confused and within a 3-4 hour time frame. Finally this
text would prove useful for educators. The descriptions could
be passed on within a broad RT program or if you simply
need to teach one test.

The following are specific details on each author:
Dennis G. O’Connell has a Bachelor of Science in
Physical Education; Master of Arts and PhD in Exercise
Physiology and; a second Bachelor of Science degree in
Physical Therapy. He has 30 years of experience as an exercise
physiologist and 15 years as a physical therapist. His clinical
experience has centered on patients with cardiac, pulmonary,
and musculoskeletal disorders, and ergonomic issues.
Janelle K. O’Connell has a Bachelor of Science in
Education; Master of Arts in Exercise Physiology; PhD in
Health Promotion and; an entry-level MPT and a DPT. She
has 14 years of experience as a physical therapist and has been
an athletic trainer for 31 years.
Martha R. Hinman has a Bachelor of Science in Physical
Therapy; Master of Health Education and; EdD in Allied Health
Education and Administration. She has 34 years of experience
as a physical therapist and has focused in the areas of wound care,
orthopedics, and geriatric wellness.

Directed Reading Article Answers

1. #4
2. #1

3. #1
4. #4

5. #3
6. #4
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7. #1
8. #2

9. #2
10. #4
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LEADERSHIP Column
Leading Growth of a Profession / How to Expand the Scope of a Profession
Kevin Taylor RRT, MBA

T

hroughout the ages, a defining characteristic of the
human race has been the need to create, to grow, to
develop. We find the same within any profession –
we share a common desire to see our profession evolve into
something more tomorrow than it currently is today. Further,
the development of a profession often becomes the primary
source of professional pride. Consider our own evolution
from technician to clinician. So, that leads to our question for
today: How do you grow a profession?
The answer lies on three distinct planes – the profession
at the system level; within an organization or specific practice locale; and at the individual level. These are interrelated
and yet each requires a completely different approach when
addressing the question of growth. Let’s explore this.

System Level: Advocacy, Education and
Self-Regulation
At the system level, much of the evolution of a profession
results from changes in legislation. For example, the scope of
practice in a self-regulated jurisdiction is defined within legislation, thereby setting - for the most part - the outer limits
of where a profession can grow. In another example, consider
how changes in legislation on labour mobility can influence
registration practices in all jurisdictions. Or consider howlegislation which produces funding reform can open and close
opportunities for a profession. E.g.think of how a shift in
home oxygen funding might affect the home care sector.
It would be fair to say that, to a lesser extent, changes
in the level of education preparation or curriculae are also
influencers at the system level. Professions boasting a Masters
or Doctorate program inherently work within a more sophisticated academic infrastructure than that for certificate,
diploma or degree programs. Scholarly output for a profession
is, arguably, proportionate to the magnitude of the academic
enterprise for that profession and academics invariably become
more closely involved with public policy development. It
would logically follow that advancement of academic credentials
plays an indirect role in shaping the future directions of
a profession.
Influencing legislative change comes from a combination
of advocacy and public interest…and when it happens, there
are significant impacts on the future directions of the profession.
The role of an individual is admittedly somewhat limited in
this regard, in that these issues tend to rest in the arenas of
professional associations and regulatory bodies. Each individual
can, however, have a voice as a member of those organizations.
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Organization Level: Invest in Relationships
At the organization level or within a specific practice
locale, growth involves a different set of complex considerations. The decisions related to if and how to expand involves administration, other members of the health care
team, etc. and considers factors such as the cost vs. risk vs.
benefit proposition; the impact on coverage; ongoing training
requirements; impact on staffing levels, etc. So, a good
proposal in support of growing a role would have to
consider all of those factors. Yet, there is still one other aspect
to consider…and it’s inarguably the most likely to sink or
support your proposal. One must consider the interpersonal
relationships between the stakeholders and decision makers
surrounding your proposal. Business literature on mergers
consistently reinforces the importance of establishing enduring relationships to achieve a sustainable result – and in many
ways, a shift in roles is similar to a merger. In identifying
15 steps for successful strategic alliances, Rosabeth Moss
Kanter - a Harvard Business School professor - stresses
the importance of ”common values”, a “commitment to ongoing collaboration”, and “helping everyone win” in a merger1.
Translating this, the purpose for a change in role should
resonate with the values of the affected group, should be the
right thing to do for the long term, and must bring some
clear benefit for all involved. Will it offload work from someone else and lighten their workload? Will it improve patient
outcomes? Will it open possibilities for others? All things to
consider, and if you’ve established strong relationships on the
tenets of trust and mutual respect, it’s easier to find that common
interest. Bottom line: if you’ve got strong relationships, you’ve
got a much better chance of success.

Individual Level: Invest in Yourself
And here’s the root of it all. If you want to grow a profession,
grow it one practitioner at a time. Think of it as a grassroots
movement for change. Yet, does it matter what you learn?
I would suggest that selecting the right areas for development
means EVERYTHING. In order to grow and evolve a profession,
a strategic approach is essential – one that enables practitioners to develop the competencies they need to function beyond their current state. There are precedents for this. Adoptedby the Royal College of Physicians and Surgeons of Canada
in 2005, the CanMEDS framework defines the “essential abilities
physicians need for optimal patient outcomes”2. Characterized
by a series of roles such as Collaborator, Manager, and Educator, a Medical Expert is defined as one who has successfully
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integrated all of the “CanMEDS Roles, applying medical
knowledge, clinical skills, and professional attitudes in their
provision of patient-centered care” 3. Similar models have
been developed by other professions with the same benefits –
a comprehensive approach to professional development; one
that supports the principle of lifelong learning as a requirement for professionals; and one that equips practitioners with
the competencies to create, identify and seize opportunities
for growth.
A Framework for Growth
To that end, I’d like to propose the following as a framework
for Respiratory Therapy professional growth and development. In an appeal to your inner RT Geek, it’s structured like
an oxygen molecule. For today, let’s call it the O2 Framework.
There are two sides to this model. On one side, we focus on
developing as a Practitioner; on the other, as a Leader. Each
sides holds four domains that, together, cover the competencies required for a well-rounded individual in today’s health
care system. Integration of all domains would establish one as
a Complete Respiratory Therapy Professional.
Final Thoughts
The growth of a profession holds benefits for many different
stakeholders. The desire for growth must also be balanced
against multiple competing interests in the complexity of
today’s interprofessional, outcomes/quality-driven, and fiscally
demanding health care environment. From the growing
intensity, however, new directions are continuously emerging.
The need for innovation has reached a peak, and opportunities abound for those willing to reach for something new. The
opportunities are here for respiratory therapy – now it’s up to
us to seize them.

A Framework for Respiratory Therapy
Professional Growth and Development

Content
Expertise

Teaching

Practitioner

Systems
Thinking

Leader
Admin/
Management
Business
of Health
Care

IPC

Kevin Taylor is the Director of Professional Practice at St. Michael’s Hospital in Toronto with a portfolio spanning 26 different
professions and has interests in interprofessional collaboration,
clinical governance, and knowledge translation for improving the
quality of care. He is in his 3rd term as President of the College of
Respiratory Therapists of Ontario (CRTO).
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Leader

A comprehensive knowledge of the evidence
and practice in your area of specialty. For a
clinician, this could include content expertise
in critical care, anaesthesia, asthma
management, etc.

Teaching		 Playing a role in knowledge transfer, whether
		 to students, peers, patients and families
		 other learners.
Scholarship		
		
		
		

Knowledge creation, an ability to read and
assess research literature, performing research
or scholarly activity (like writing and article
for the CJRT...).

Interprofessional 		
Collaboration (IPC)
		
		
		
		
		
		

In February 2010, The Canadian Interprofessional
Health Collaborative (CIHC) defined 6 essential
competencies for interprofessional care – Role
Clarification, Interprofessional Conflict Resolution,
Team Functioning, Collaborative Leadership,
Interprofessional Communication, and Patient/
Client/Family/Community-Centred Care. Get to
know `em all2.
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The Complete
Respiratory
Therapy
Professional

Scholarship

Practitioner
Content Expertise		
		
		
		
		

Leadership
Communication
and Change

Leadership
Communication
and Change

Competencies related to a role in leadership,
effective communication skills, and the ability
to lead and manage change.

Systems Thinking Understanding the drivers, trends, and function of
the health care system as a whole. Encompasses an
understanding of government, policy, the patient
continuum across all practice settings, etc. Essential
for understanding the “big picture”.
Admin/
Management

Encompasses the skills required to be an effective
administrator and manager (eg. Budget, staffing,
supply chain, etc.).

Business of
Health Care

An understanding of the funding and business
side of health acre. Facilitates an understanding of
what drives decision making at senior levels within
an organization and a broader appreciation of the
financial aspect of health care.
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CHRONIQUE DE LA DIRECTION
L’art perdu du leadership : Un cadre de croissance de la profession
Kevin Taylor TRA, MBA

D

e tout temps, l’être humain s’est défini par le besoin de
créer, de croître et de se développer. On peut en dire
autant de toute profession – nous souhaitons tous voir
notre profession évoluer. On peut même dire que l’évolution
d’une profession devient souvent le premier facteur de la fierté professionnelle. Qu’on pense simplement à son propre
passage d’un poste de technicien à celle de clinicien. Cette
réflexion nous amène à nous interroger plus à fond : comment
fait-on croître une profession?
La réponse repose sur trois plans distincts – il faut
d’abord examiner la profession à l’échelon du système; ensuite, on la considère du point de vue de son organisation,
ou de l’exercice comme tel; puis, on l’étudie sur le plan individuel. Les plans sont reliés et pourtant, chacun d’eux exige
une approche complètement différente lorsqu’il est question
de croissance. Examinons l’ensemble de plus près.

Le système : défense des intérêts, formation et
autoréglementation
À l’échelon du système, une grande partie de l’évolution
d’une profession découle des changements apportés à la loi.
Ainsi, la portée de l’exercice d’un territoire autoréglementé
se définit par la loi établissant, en grande partie, les limites
de la croissance d’une profession. Considérons par contre de
quelle façon les changements de la loi sur la mobilité de la
main-d’œuvre peuvent influer sur les modalités d’agrément
dans les différents territoires. Ou encore, voyons comment la
loi de la réforme de financement peut augmenter ou au contraire limiter les possibilités d’une profession. Par exemple,
pensons à la façon dont une modification du financement de
l’oxygénothérapie à domicile peut influer sur le secteur des
soins à domicile.
On peut conclure que, danse une moindre mesure, les
modifications du degré de formation préparatoire ou du programme d’enseignement peuvent aussi influer sur le système.
Les professions qui reposent sur une maîtrise ou un doctorat
font partie d’une infrastructure universitaire plus complexe
que celles qui exigent un certificat, un grade ou un diplôme.
La scolarisation liée à une profession est, est-il permis de
croire, proportionnelle à l’ampleur de l’élément universitaire
menant à une profession et à cet égard, on se rapproche inévitablement de l’élaboration de politiques publiques. On peut
en conclure logiquement que les attestations d’études jouent
un rôle indirect sur l’orientation ultérieure d’une profession.
Influencer les modifications à la loi provient à la
fois d’une action revendicatrice et de l’intérêt public …et
lorsque cela se produit, on constate des effets importants sur
l’orientation d’une profession. Le rôle des individus est certes
limité à cet égard et c’est pourquoi il incombe aux associations
professionnelles et aux organismes de réglementation de s’en
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charger. Chaque individu peut, par contre, s’exprimer en tant
que membre de ces organismes.

L’organisation : investir dans les relations
À l’échelon de l’organisation ou à l’intérieur du cadre de
l’exercice, la croissance s’appuie sur un ensemble différent de
considérations complexes. Les décisions liées à la nécessité de
prendre de l’ampleur ou à la façon de le faire reposent entre
autres sur l’administration et sur d’autres membres de l’équipe
des soins de santé et tiennent compte de facteurs comme les
coûts, les risques, les avantages, les effets, les exigences de formation continue, les répercussions sur la dotation, etc. C’est
donc dire qu’une bonne proposition visant à faire croître un
rôle doit tenir compte de tous ces facteurs. Et il reste un autre
élément à prendre en compte, qui est d’ailleurs le plus susceptible de soutenir ou de faire progresser la proposition. Il
s’agit des relations interpersonnelles entre les parties intéressées et les décideurs. La documentation portant sur les fusions insiste sur l’importance d’établir des relations solides
pour obtenir des résultats durables, et à plusieurs égards, un
changement de rôles ressemble à une fusion. Dans sa liste des
15 étapes menant à une alliance stratégique réussie, Rosabeth
Moss Kanter – professeur à l’école d’études commerciales de
Harvard – souligne l’importance des valeurs communes, de
l’engagement à l’égard d’une collaboration continue et de
la participation au succès de chacune, dans une fusion1. En
d’autres termes, l’objectif du changement de rôle doit correspondre aux valeurs du groupe concerné, être la chose à faire
à long terme et produire des avantages clairs pour tous. Est-ce
qu’on allégera la charge de travail d’un employé? Est-ce qu’on
augmentera les avantages des patients? Est-ce qu’on augmentera les possibilités pour d’autres? Ce sont là des éléments à
prendre en compte et si des relations solides ont été établies
sur la base de la confiance et du respect mutuel, il sera plus
facile de discerner les intérêts communs. En fin de compte,
les relations solides produisent de bien meilleures possibilités
de réussite.

L’individu : investir en soi-même
Là, on est au cœur de toute l’affaire. Pour faire croître une
profession, il faut procéder par individu. Il faut commencer à
la base. Ce que vous apprendrez est-il important? J’estime que
TOUT est dans le choix des secteurs de développement. Pour
faire évoluer une profession, il faut une approche stratégique,
une approche qui permet aux praticiens de parfaire les compétences dont ils ont besoin pour dépasser leur stade actuel. Il
existe des précédents. Adopté par le Collège royal des médecins et chirurgiens du Canada en 2005, le Cadre de compétences CanMEDS définit les « compétences essentielles dont
les médecins ont besoin pour soigner les patients » 2. Exerçant
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des rôles variés comme ceux de collaborateur, gestionnaire et
éducateur, un expert médical se définit comme une personne
ayant intégré avec succès « les rôles CanMeds, qui applique
le savoir médical, les compétences techniques spécialisées et
qui adopte une attitude professionnelle dans la prestation des
soins au patient » 3. Des modèles semblables et comportant
les mêmes avantages ont été rédigés pour d’autres professions
– une approche complète de perfectionnement professionnel;
une approche appuyant le principe de l’apprentissage continu obligatoire; et une approche qui donne aux praticiens
les compétences pour créer, cerner et saisir les occasions de
croissance.
Un cadre de croissance
C’est dans cet objectif que je propose le cadre suivant pour
la croissance de la profession de thérapie respiratoire. Je fais
appel à votre dévouement envers la profession, et j’ai structuré
le cadre comme une molécule d’oxygène. Dans un premier
temps, nous l’appellerons Cadre O2. Le modèle offre deux
volets : le perfectionnement du professionnel et le développement du leader. Chaque volet comprend quatre secteurs qui
ensemble, couvrent les compétences d’un individu solidement adapté au système de soins de santé actuel. L’intégration
de tous ces secteurs créera un thérapeute respiratoire parfaitement formé.
Conclusions
La croissance d’une profession procure des avantages à différents intervenants. Dans le monde complexe actuel du milieu
des soins de santé mené par les résultats et exigeant sur le plan
financier, le désir de croissance doit être mesuré à de nombreux
intérêts. C’est de cette intensité croissante que naissent de nouvelles
directions. Le besoin d’innovations a atteint un sommet, et de
nombreuses occasions s’offrent à ceux qui sont prêts à les saisir.

Cadre de thérapie respiratoire
Croissance et perfectionnement professionnels

Enseignement

Praticien

Réflexion
sur les
systèmes

Leader
Admin./
gestion

Collaboration
interprofessionnelle

Soins de
santé

Kevin Taylor est directeur de l’exercice professionnel de l’hôpital
St. Michael de Toronto, un portefeuille de 26 professions
différentes, et il s’intéresse à la collaboration interprofessionnelle, à la gouvernance clinique, et au transfert des connaissances
comme facteur d’amélioration de la qualité des soins. Il en est à
son 3e mandat à la présidence de l’Ordre des thérapeutes respiratoires de l’Ontario (OTRO).
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Leader

Connaissance complète de l’exercice de votre
secteur de spécialisation. Pour un clinicien, il 		
s’agit d’une expertise en soins intensifs,
anesthésie, gestion de l’asthme, etc.

Enseignement		 Participer au transfert des connaissances, que ce
		 soit aux étudiants, aux collègues, aux patients et
		 familles, etc.
Scolarité		
		
		
		

Création de connaissances, soit la capacité
de lire et d’évaluer la documentation de
recherches, d’enseigner ou d’exerces des activités
scientifiques (p. ex., rédiger un article pour la Revue)

Collaboration 		
interprofessionnelle
		
		
		
		
		
		
		

En février 2010, le Consortium pancanadien pour
l’interprofessionalisme en santé (CPIS) a défini 		
six compétences essentielles en soins interprofessionnels : la clarification des rôles, la résolution des
conflits interprofessionnels, le fonctionnement 		
d’une équipe, le leadership de collaboration, la
communication interprofessionnelle et les soins 		
centrés sur les patients/clients/familles/collectivités.
Familiarisez-vous avec ces notions.
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La thérapie
respiratoire
Complète

Scolarité

Practien
Expertise du contenu
		
		
		

Leadership,
communication
et changement

Expertise
du contenu

Leadership,
communication
et changement

Compétences liées à un rôle en leadership,
compétences en communication et capacité
d’orienter et de gérer le changement

Réflexion sur
les systèmes

Comprendre les moteurs, les tendances et le
fonctionnement de l’ensemble des systèmes de
soins de santé. Comprendre l’ensemble de la
politique gouvernementale, du suivi du patient
au sein de la chaîne des soins, etc. Il est essentiel
d’avoir une vue d’ensemble.

Admin./
gestion

Comprendre les aptitudes nécessaires à
l’administration et la gestion efficaces (budget,
dotation, chaîne d’approvisionnement, etc.)

Soins de santé

Comprendre le financement et l’aspect
entrepreneurial des soins de santé. Permet de
saisir ce qui motive la prise de décisions à l’échelon
de la direction au sein d’une organisation et
d’obtenir une vue d’ensemble des éléments
financiers des soins de santé.
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STUDENTS COLUMN
Life-long Learning is Standard
Krystle Hong, BSc.
Director of Student Relations, CSRT Board of Directors

Under the Standards of Practice for Respiratory Therapists, RTs are committed to lifelong learning, ensuring knowledge and skills
correspond with current practices. Even as students, we are committing to this pledge when we
graduate and become practicing professionals. I
believe we all understand the necessity of this
promise, but the “how to’s” of how to achieve
this may be unclear, especially for students.
When I wrote this article for the CJRT, I found myself needing to do research on the resources available for students and
even practicing respiratory therapists. To satisfy personal curiosity, one will usually independently search for the answer,
hence the development of the phrase, “just Google it.” From
this, we, on our own, personally develop and learn. On the
other hand, whether personal curiosity plays a part or not, we
must adhere to the standards of practice and with this comes
the need for a measurement of the “amount” of continuing
education and professional development that we partake in
through the year – a CSRT Education Credit.
There are many resources for professional development
available to respiratory therapists. Just because students have
not graduated does not mean that this material does not pertain to students. In fact, these resources only help to reinforce
the ideas learned in classes. Students will benefit greatly from
many of the following resources available to CSRT members.
The CSRT Education Conference and Trade Show is
fast approaching! Mark your calendars, June 9-12, 2011 in
Quebec City, QC. This year, we have been trying to work on
incorporating student-focused workshop(s) to make the conference more meaningful and useful for students. Although
seminars are directed to practicing RTs, my first education
conference last year helped me review basics taught to me in
the classroom. The trade show component of the conference
was a favorite for all the students that attended in St John’s,
NL. It should be just as informative this year. Because many
medical products are expensive and not necessarily utilized
in all health care facilities across the country, a student may
not see and hold a product, except for in textbooks or online.
At the trade show, representatives are more than enthusiastic
when speaking about their products and services. This is not
only a great venue for manufacturers to promote their product, but an opportunity where students and participants can
learn about how one product is different than the other. The
overall atmosphere is casual and facilitates higher learning.
It’s a unique educational environment that students should

48

familiarize themselves with when they attend the
conference. If you would like more information
about the conference, or you would like to view
the seminar presentations from previous conferences, please check out the CSRT website at www.
csrt.com.
The Canadian Journal of Respiratory Therapy (CJRT), published quarterly, contains valuable information and resources that students may
glance over. Although we do not currently need to remain
“continuously educated,” the articles published in the CJRT
are relevant and support academic learning. The directed
readings in the journal are also valid for continuing education
credits for practicing professionals.
Lastly, the CSRT has recently acquired a valuable educational resource – Respiratory Resource, (www.respiratoryresource.ca) to provide an online continuing education
platform. Although much of this site is under “MembershipOnly,” portion of the CSRT website, some of the resources
previous posted remain open to public access. These public resources include “Guidelines,” “Articles,” and “Videos”
as listed on the right-handed navigational column. To have
access to some very good content on Respiratory Resource,
you must be a member of CSRT (student membership is applicable). Once signed in, you can review previous webinars
and are able to sign up for upcoming free webinars, which is
valid for education credit. As students, these webinars are a
gem. Since the webinars are conducted online, no traveling
is required to attend this seminar. A main requirement is a
computer and time to view the shows. When viewing past
webinars, one could pause and play when he/she wishes. You
can also post comments or questions regarding past webinars.
This works well with student scheduling. Respiratory Resource has created a discussion forum that facilitates discussion between fellow RTs. Currently there is no student-titled
discussion group; however, this may be in the development
if there would be a need for it. There is also an option to
subscribe to page updates so that when new information is
added, you would receive an email about the new information. This allows for consolidation of your resources to one
location – your email. The best resource for a student, by
far, is the information obtained from the drop down menu
titled “Areas of Interest.” This section is divided by practicing
areas and then further divided into “Guidelines and Policies,”
“Articles,” “Links,” and “Case Studies.” As a student, I would
utilize the case studies developed and provided on this web-
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site. Again, this section is available for CSRT members only.
The CSRT also offers a new online credit tracking system that makes keeping track of your professional development credits a breeze. As a CSRT member you can access it
through the Members-Only section. This tracking platform is
a great tool for reviewing your credits and plotting the direction of your future professional development.
To obtain a CSRT student membership, you can apply
online at the CSRT website (www.csrt.com) or you can print
off the application form and mail in your application. The
CSRT student membership is available for an affordable fee
of $100.00 for up to three years, depending on when you
apply. Student membership may be obtained from the first
day you begin school and expires one year after you gradu-

ate. Not only do you receive access to the above resources, all
the benefits are also applicable to student members, including
free professional liability insurance (as long as you are practicing under a RT with CSRT professional liability insurance).
I challenge you to continuously develop your abilities
and skills to remain educated on the most current practices.
I challenge you, students, to step beyond the classroom to
further your knowledge. Make sure you check out www.respiratoryresource.ca. Let me know what you think of the site and
what more you and fellow students would like to see incorporated on this site. You may contact me on the CSRT website.
I look forward to hearing from you. See you in Quebec City
in June!

CHRONIQUE DES ÉTUDIANTS
L’apprentissage continu, une norme
Krystle Hong, BSc.
Administratrice – Relations avec les étudiants – CA de la SCTR

Selon les normes d’exercice de la profession des thérapeutes respiratoires, ces derniers
s’engagent à l’apprentissage continu, en s’assurant
que les connaissances et les compétences correspondent aux pratiques actuelles. Même en tant
qu’étudiants, nous nous engageons à respecter
cette promesse lorsque nous obtenons notre
diplôme et devenons des professionnels praticiens. Je pense que nous comprenons tous la nécessité de cette promesse, mais on ne sait pas clairement comment la respecter, particulièrement dans le cas des étudiants.
Lorsque j’ai rédigé cet article pour le JCTR, j’ai constaté que
je devais faire une recherche sur les ressources offertes aux étudiants et même aux inhalothérapeutes praticiens. Pour satisfaire sa curiosité personnelle, on doit habituellement chercher
la réponse soi-même, d’où l’expression « on n’a qu’à googler ».
À partir de ce moment, de notre propre chef, nous élaborons
et apprenons des choses personnellement. D’autre part, que
notre curiosité personnelle joue un rôle ou non, nous devons
respecter les normes de l’exercice, d’où la nécessité de mesurer
la « quantité » de formation continue et de développement
professionnel à laquelle nous prenons part au cours de l’année
– un crédit de formation de la SCTR.
Il existe de nombreuses ressources de développement
professionnel offertes aux inhalothérapeutes. Ce n’est pas
seulement parce que les étudiants n’ont pas obtenu leur
diplôme que le matériel ne s’adresse pas à eux. En fait, ces
ressources aident à renforcer les notions apprises en classe. Les
étudiants bénéficieront grandement de bon nombre des ressources suivantes offertes aux membres de la SCTR.
Le Congrès éducatif et salon professionnel de la SCTR
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s’en vient à grands pas! Inscrivez les dates du
9 au 12 juin 2011 à Québec à votre agenda.
Cette année, nous avons tenté de travailler sur
l’intégration des ateliers axés sur les étudiants afin
de rendre le congrès plus intéressant et utile aux
étudiants. Bien que les colloques s’adressent aux
inhalothérapeutes praticiens, mon premier congrès éducatif de l’an dernier m’a aidée à étudier
les rudiments qui m’ont été enseignés en classe.
Le salon commercial du congrès a été le favori de tous les
étudiants qui y avaient participé à St. John’s, à Terre Neuve.
Il devrait être aussi informatif cette année. Comme de nombreux produits médicaux coûtent cher et ne sont pas forcément utilisés dans tous les établissements de santé à l’échelle
du pays, un étudiant pourrait ne pas voir ni posséder un
produit, sauf dans des manuels ou en ligne. Les représentants corporatifs sont plus qu’enthousiastes lorsqu’ils parlent
de leurs produits et services. C’est un excellent endroit non
seulement pour la promotion des produits par les fabricants,
mais également une occasion pour les étudiants et les participants d’apprendre de quelle façon un produit est différent
d’un autre. L’ambiance générale est décontractée et elle facilite
un apprentissage supérieur. C’est un milieu éducatif unique
avec lequel les étudiants devraient se familiariser lorsqu’ils assistent au congrès. Si vous souhaitez de plus amples renseignements sur le congrès ou pour voir les présentations des
congrès précédents, veuillez consulter le site Web de la SCTR,
à www.csrt.com.
Le Journal canadien de thérapie respiratoire (JCTR),
publié tous les trois mois, comprend des ressources et des renseignements précieux auxquelles les étudiants peuvent jeter
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un coup d’œil. Bien que nous n’ayons actuellement pas à demeurer « continuellement en formation », les articles publiés
dans le JCTR sont pertinents et ils appuient l’apprentissage
pédagogique. Les lectures dirigées accordent aussi des crédits
de formation continue aux professionnels praticiens.
Dernièrement, la SCTR a acquis une précieuse ressource
pédagogique – Respiratory Resource, (www.respiratoryresource.ca), un outil de formation continue en ligne. Bien
qu’une grande partie de ce site soit réservée aux membres,
une partie du site Web de la SCTR et certaines des ressources
affichées antérieurement demeurent accessibles au public.
Ces ressources publiques incluent des lignes directrices, des
articles et des vidéos dont la liste figure à la colonne de navigation de droite. Pour avoir accès à un très bon contenu sur
Respiratory Resource, vous devez être membre de la SCTR
(l’adhésion réservée aux étudiants s’applique). Une fois inscrit, vous pouvez passer en revue les webinaires précédents
et vous inscrire aux webinaires gratuits à venir, qui accordent
aussi des crédits de formation. Pour les étudiants, ces webinaires sont très précieux. Comme les webinaires sont donnés
en ligne, vous n’avez pas à vous déplacer. Il faut simplement
un ordinateur et du temps pour regarder les présentations.
Lorsque vous regardez des webinaires précédents, vous pouvez
prendre une pause et continuer la lecture à votre guise. Vous
pouvez également afficher des commentaires ou des questions
concernant des webinaires précédents. Cette façon de faire
fonctionne bien avec l’horaire des étudiants. Respiratory Resource a créé une tribune de discussion qui facilite les échanges entre les collègues inhalothérapeutes. Il n’y a actuellement
pas de groupe de discussion titré pour étudiants; toutefois,
on pourrait en mettre un au point si la demande le justifiait.
Il est également possible de s’inscrire à des mises à jour afin
que lorsque de nouveaux renseignements sont ajoutés, vous
receviez un courriel vous en prévenant. Cette démarche permet le regroupement de vos ressources à un endroit – votre
courriel. Jusqu’à maintenant, la meilleure ressource pour un
étudiant est l’information obtenue du menu déroulant inti-
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tulé « Areas of Interest » (domaines d’intérêt). Cette section
est divisée par domaine de pratique et ensuite redivisée dans
les sections suivantes : « Guidelines and Policies » (lignes directrices et politiques), « Articles », « Links » (liens), « Case
Studies » (études de cas). En tant qu’étudiant, j’utiliserais les
études de cas élaborées et affichées sur ce site Web. Encore
une fois, cette section est accessible aux membres de la SCTR
seulement.
La SCTR offre également un nouveau système de suivi
des crédits en ligne qui facilite le suivi de vos crédits de perfectionnement professionnel. En tant que membre de la SCTR,
vous pouvez y avoir accès par la section réservée aux membres.
Cet outil de suivi est excellent pour passer en revue vos crédits
et planifier votre perfectionnement
Pour devenir membre étudiant de la SCTR, vous pouvez
présenter une demande en ligne sur le site Web de la SCTR
(www.csrt.com) ou vous pouvez imprimer le formulaire de
demande et l’envoyer par la poste. L’adhésion à la SCTR
pour étudiants est abordable et coûte 100 $ pour une période pouvant atteindre trois ans, selon le moment où vous
présentez votre demande. L’adhésion des étudiants peut se
faire à votre premier jour de formation et elle expire un an
après l’obtention de votre diplôme. En plus d’avoir un accès
aux ressources précitées, vous bénéficiez de tous les avantages
prévus pour les membres, notamment une assurance responsabilité civile professionnelle gratuite (tant que vous pratiquez
à titre d’inhalothérapeute avec l’assurance responsabilité civile
professionnelle de la SCTR).
Je vous suggère fortement de parfaire continuellement
vos aptitudes et vos compétences pour demeurer informé sur
pratiques les plus récentes. Je vous recommande, à vous les
étudiants, d’aller au delà des cours théoriques pour approfondir vos connaissances. Consultez le site www.respiratoryresource.ca. Donnez moi vos commentaires sur ce site et ce que
vous et vos consoeurs et confrères étudiants souhaiteriez y voir
intégré. Vous pouvez communiquer avec moi sur le site Web
de la SCTR. J’ai hâte de vous rencontrer à Québec en juin!
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Educators’ Column
With, From and About: Lessons in Interprofessionalism
Carolyn McCoy, BHS RRT
Instructor, Respiratory Therapy
NBCC Saint John

I

n 2009, I was invited to join the Health Educators’ Learning Partnership (HELP) group. HELP evolved from the
Heath Canada-funded project Bridging Relationships Across
Interprofessional Domains (BRAID) when a group of interprofessional education and practice (IPE/IPP) champions recognized that IPE had taken root in Saint John. These individuals were committed to ensuring that IPE/IPC flourish despite
the lack of a dedicated infrastructure. Thus the ‘grass-roots’
HELP group was born. Members are from Dalhousie Medicine New Brunswick (DMNB), Horizon Health Network
– Zone 2, New Brunswick Community College Saint John
(NBCC) and the University of New Brunswick Saint John
(UNBSJ) thus representing a diverse group of health professional educators and practitioners.
The Centre for the Advancement of Interprofessional
Education (CAIPE) notes that interprofessional education
enables “the professions to learn with, from and about each
other to optimize exchange of experience and expertise”.1
With this goal in mind, the HELP group set out to design
activities and projects that foster interprofessional education
and collaboration. These activities are geared toward both students and educators, with the ultimate goal of giving professionals (current and future) opportunities to learn with, from,
and about one another. What follows are descriptions of some
of the activities carried out over the past two years.
The year 2009 marked the inaugural Code Blue: Your
Patient is in Jeopardy! Challenge. Code Blue involves interprofessional teams of healthcare students competing in a game
show format that pits the teams against each other in a trivia
challenge. The top three teams take home scholarship money,
while the audience gets to experience a living example of interprofessional collaboration.
The Challenge offers numerous opportunities for students to collaborate, but also, to witness health care professionals work together to solve a problem. During each round,
the teams face Family Feud, Who Wants to be a Millionaire,
and Jeopardy-style questions. Questions are provided by faculty members and professionals from the four partner institutions. To answer the questions, the teams must pool their
knowledge. Each team is also provided with life lines, one of
which allows them to ask a panel of experts, who then join
forces to answer the question. Students are thus able to see
experienced professionals consult one another when they
themselves were unsure of a topic from outside of their specialty.
Blue Salmon was a two week project which was carried
out on the orthopedic ward at the Saint John Regional Hospital in winter 2008. Four Bachelor of Nursing students
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(UNBSJ), four Practical Nursing (NBCC) students and one
Respiratory Therapy (NBCC) student cared for the same patients. At the end of each shift, the students participated in
a post-shift conference to learn more about interprofessional
team work and about interprofessional collaboration competencies. The general consensus from the students was that
they had a garnered a better understanding of, and appreciation for, each others’ roles.2
In October of 2009 the HELP group hosted ‘THE’
Workshop (Together in Health Education). This workshop
provided health professions educators with the opportunity
to learn together, from other health educators. In addition
to presentations on standardized patients and using a variety of learning technologies, the day ended with Making
THE Deal. This open-floor session started with participants
briefly describing their area of expertise. Then, participants
mingled and made ‘deals’, which were agreements to share
their knowledge with health educators and students in other
programs. At the end of the session, over 70 deals were struck,
opening the doors to future opportunities for interprofessional collaboration.
In early 2009, the auditorium at the Saint John Regional
Hospital was filled with over 300 allied health students and
faculty for a Grand Rounds case presentation. This mandatory event featured instructors from NBCC who performed
a scenario demonstrating the roles of various professions in
treating and diagnosing the patient. Students, many of whom
had had no clinical experience to draw upon, witnessed the
interaction between a respiratory therapist, a practical nurse,
lab medicine technologists, a nuclear medicine technologist,
and nurses in a true-to-life situation. After the event, faculty
were able to incorporate the case into their lectures and labs.
Last summer, the HELP group planned and filmed
the video Interprofessional Teamwork: An Original Symphony
which shows the plight of a patient trapped in an unfamiliar
world after being diagnosed with cancer. The video features
the patient, lost in a sea of jargon and scheduling, eventually
become the center of her care. This was not the first video
produced by the HELP group who made their (very small)
mark on the local educational hip hop scene as the Plain Blue
Rappers with their anthem to education.
I cannot cover all of the HELP members’ activities in
this article and do all of them justice. In fact, many of them
extend beyond the group itself. Outside of the HELP projects, members co-teach courses and tutorials at UNBSJ and
DMNB, present on IPE initiatives locally and abroad, and
work to develop learning activities to be used in multiple
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health education programs. There is a strong commitment
from the group members to continue incorporating IPE/IPP
into our daily activities.
The HELP group is a volunteer organization that exists
in the absence of government funding and outside of institutional walls. While the administrations of all four represented
institutions support the activities of the partnership, most
of the planning of the activities occurs at the homes of the
volunteers, over barbeques and pot luck suppers. The relationships forged by front-line educators are trickling up the
ladder, resulting in increased sharing of expertise and resources
between the four institutions. Working with this diverse group
of dedicated, energetic and creative individuals is nothing but
an enjoyable experience that has enriched my practice.

Interprofessional collaboration is fast becoming an
integral aspect of health care. It is therefore essential that it be
promoted and practiced throughout the education of health
care students. When professionals, students and educators
from a variety of health care professions learn with, from, and
about each other, they practice the competencies necessary for
effective interprofessional collaboration in the field.
1. http://www.caipe.org.uk/resources/principles-of-interprofessionaleducation/ (Accessed March 15, 2011)
2. Personal communication: Tammie Fournier, RRT, Instructor, 		
NBCC Respiratory Therapy program, March 18, 2011

Special thanks to Tammie Fournier, Daryl Steeves, and Judy Buchanan for providing me with some back ground material for this
article, and to Ian McCoy and Judy for their editing expertise.)

Chronique DES ENSEIGnants
Leçons d’interprofessionnalisme
Carolyn McCoy, BHS, TRA
Chargée d’enseignement, Thérapie respiratoire
CCNB Saint John

E

n 2009, j’a été invitée à me joindre au groupe Health
Educators’ Learning Partnership (HELP). Ce groupe est
issu du projet Bridging Relationships Across Interprofessional Domains (BRAID), financé par Santé Canada, lorsqu’un
groupe de champions de la formation et de la collaboration
interprofessionnelles a reconnu que la formation interprofessionnelle avait vu le jour à Saint John. Ces personnes étaient
engagées à veiller à ce que l’interprofessionalisme réussisse
malgré le manque d’infrastructure appropriée. Ainsi un petit
groupe HELP a été mis sur pied. Ses membres proviennent
de Dalhousie Medicine New Brunswick (DMNB), du Réseau
de Santé Horizon, Zone 2, du Collège communautaire du
Nouveau-Brunswick (CCNB), du campus de Saint John et de
l’Université du Nouveau-Brunswick, Saint John (UNBST),
représentant ainsi la diversité des éducateurs et des praticiens
professionnels en matière de santé.
Le Centre for the Advancement of Interprofessional
Education (CAIPE) signale que la formation interprofessionnelle permet aux professions d’apprendre avec les autres,
et d’apprendre les uns des autres pour optimiser l’échange
d’expérience et d’expertise1. Conscient de cet objectif, le
groupe HELP a établi les activités de conception et les projets
qui favorisent la formation et la collaboration interprofessionnelles. Ces activités sont axées sur les étudiants et les éduca-
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teurs, avec le but ultime d’offrir aux professionnels (actuels et
futurs) des occasions d’apprendre avec les autres, d’apprendre
des autres et d’en apprendre à leur sujet. Vous trouverez
ci-après la description de certaines activités qui se sont
déroulées au cours des deux dernières années.
L’année 2009 a marqué l’inauguration du défi Code
Blue: Your Patient is in Jeopardy! (Code bleu : votre patient est
en danger!). Ce défi s’adresse à des équipes interprofessionnelles d’étudiants en soins de santé en concurrence dans un
jeu-questionnaire qui oppose des équipes. Les trois premières
équipes obtiennent des bourses, tandis que l’auditoire acquiert l’expérience d’un exemple réel de collaboration interprofessionnelle.
Ce défi offre aux étudiants de nombreuses occasions de
collaborer, mais aussi d’observer des professionnels de la santé
travailler ensemble à résoudre un problème. Pendant chaque
ronde, les équipes font face à des questions semblables à celles
des émissions La guerre des clans, Who Wants to be a Millionaire et Jeopardy. Ces questions proviennent de membres du
corps enseignant et de professionnels des quatre établissements partenaires. Pour répondre aux questions, les équipes
doivent mettre leurs connaissances en commun. Chaque
équipe peut, entre autres, faire appel à un groupe d’experts
qui se consultent pour répondre à la question. Ainsi, les
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étudiants peuvent observer des professionnels expérimentés se
consulter lorsqu’ils sont eux-mêmes incertains d’un sujet qui
ne fait pas partie de leur spécialité.
Blue Salmon était un projet de deux semaines qui a eu
lieu au service d’orthopédie de l’Hôpital régional de Saint
John au cours de l’hiver 2008. Quatre bacheliers en sciences
infirmières (UNBSJ), quatre étudiants en techniques
infirmières (CCNB) et un étudiant en thérapie respiratoire (CCNB) prenaient soin des mêmes patients. À la fin
de chaque quart de travail, les étudiants participaient à une
réunion pour en apprendre davantage sur le travail d’équipe
interprofesssionnel et sur les compétences en matière de
collaboration interprofessionnelle. Les étudiants ont convenu
qu’ils avaient acquis une meilleure compréhension et une
meilleure appréciation de leurs rôles respectifs .
En octobre 2009. Le groupe HELP a organisé l’atelier
‘THE’ (Together in Health Education). Cet atelier a donné aux
éducateurs en professions de la santé l’occasion d’apprendre
ensemble, d’autres éducateurs en matière de santé. En plus
des exposés sur des patients normalisés et de l’utilisation
d’une variété de technologies d’apprentissage, la journée s’est
terminée avec Making THE Deal. Cette séance ouverte a
commencé par une brève description des participants de
leur domaine d’expertise. Ensuite, les participants ont discuté les uns avec les autres et ont conclu des « marchés », soit
des ententes d’échange de leurs connaissances avec des
éducateurs et des étudiants en santé d’autres programmes. À la
fin de la séance, plus de 70 ententes ont été conclues,
ouvrant les portes à de nouvelles occasions de collaboration
interprofessionnelle.
An début de 2009, l’auditorium de l’Hôpital régional
de Saint John était rempli de 300 étudiants et d’enseignants
de professions paramédicales pour une séance scientifique
de présentation de cas. Cet événement obligatoire mettait
en vedette des enseignants du CCNB qui ont présenté un
scénario démontrant les rôles de diverses professions dans le
traitement et le diagnostic du patient. Des étudiants, dont
un grand nombre n’avait pas d’expérience médicale dont ils
pouvaient s’inspirer, ont observé l’interaction entre un thérapeute respiratoire, une infirmière auxiliaire, des techniciens de
laboratoire médical, un technologue en médecine nucléaire et
des infirmières dans une situation réelle. Après l’événement,
les enseignants ont pu incorporer ce cas dans leurs conférences
et leurs laboratoires.
L’été dernier, le groupe HELP a planifié et tourné la
vidéo Interprofessional Teamwork: An Original Symphony qui
montre les souffrances d’un patient enfermé dans un milieu
inconnu après avoir reçu un diagnostic de cancer. La vidéo
met en vedette le patient, perdu dans un océan de jargon et de
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rendez-vous qui devient éventuellement le centre de ses soins.
Il ne s’agissait pas de la première vidéo produite par le groupe
HELP qui a fait sa marque (très petite) sur la scène du hip
hop éducatif local en tant que Plain Blue Rappers avec leur
hymne à l’éducation.
Je ne peux pas couvrir toutes les activités des membres de
HELP dans le présent article et leur rendre justice. En réalité,
un grand nombre d’entre elles dépassent le groupe en soi. En
dehors des projets HELP, les membres donnent des cours
et de l’enseignement individuel en collaboration à l’UNBSJ
et au DMNB, présentent des initiatives de formation et de
collaboration interprofessionnelles localement et à l’étranger
et travaillent à l’élaboration d’activités d’apprentissage à
utiliser dans plusieurs programmes d’éducation de santé. Les
membres du groupe sont entièrement engagés à continuer
d’incorporer la formation et la collaboration interprofessionnelles dans nos activités quotidiennes.
Le groupe HELP est une organisation bénévole qui
existe en l’absence de financement gouvernemental et à
l’extérieur des établissements. Bien que les administrations
des quatre établissements représentés appuient les activités du
partenariat, la plupart de la planification des activités se fait
aux domiciles des bénévoles, à l’occasion de barbecues et
de repas-partage. Les liens tissés par les éducateurs de première ligne atteignent des niveaux plus élevés, donnant lieu
à un échange accru d’expertise et de ressources entre les
quatre établissements. Travailler avec ce groupe diversifié de
personnes dévouées, énergiques et créatives s’est avéré une
expérience tout à fait agréable qui a enrichi ma pratique.
La collaboration interprofessionnelle devient d e plus
en plus un aspect intégrant des soins de santé. C’est pourquoi il est essentiel de la promouvoir et de la favoriser dans
tout l’enseignement aux étudiants en soins de santé. Quand
les professionnels, les étudiants et les enseignants de diverses
professions de la santé apprennent avec les autres, et les uns
des autres, ils pratiquent les compétences nécessaires à une
collaboration interprofessionnelle efficace dans le milieu.
1 http://www.caipe.org.uk/resources/principles-of-interprofessionaleducation/ (Consulté le 15 mars 2011)
2

Communication personnelle : Tammie Fournier, RRT, chargée 		
d’enseignement, programme de thérapie respiratoire, CCNB,
le 18 mars 2011

Sincères remerciements à Tammie Fournier, Daryl Steeves, et Judy
Buchanan qui m’ont fourni de la documentation pour cet article
et à Ian McCoy et Judy pour leur expérience en matière d’édition.
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Differences in allergen-induced T cell activation
between allergic asthma and rhinitis: Role of CD28,
ICOS and CTLA-4
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Original Research
Living in a rural area with advanced chronic
respiratory illness: a qualitative study
*Donna Goodridgea, Shelly Hutchinsona,
Donna Wilsonb, Carolyn Rossb
a) University of Saskatchewan, College of Nursing,
Saskatoon, Saskatchewan, Canada
b) Faculty of Nursing, University of Alberta,
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Abstract
AIM
To explore the impact of living with advanced chronic
respiratory illness in a rural area
METHODS
Using an interpretive descriptive approach, semi-structured
interviews were conducted with seven people living with advanced
chronic respiratory illness in a rural area of Western Canada.
RESULTS
Themes that characterised the experience of living in a rural
setting with a chronic obstructive respiratory illness included:
a) distance as a barrier to accessing health care; b) relationships
with family practice physicians; c) supportive local community; and d) lack of respiratory education and peer support.
Conclusions
Whilst living with advanced respiratory illness in a rural area
posed some significant challenges, experiences of “place”, conceptualised as a web of relationships embedded within a local
context, are an important factor in rural residents’ decisions
to remain in situations where distance may present significant
challenges to accessing health care.
Keywords: Primary care • COPD • chronic • respiratory •
illness • qualitative • rural healthcare
*Corresponding author. Donna Goodridge
Tel: +1 (306) 966-1478
Email: donna.goodridge@usask.ca
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Karine Botturi, Yannick Lacoeuille, Arnaud Cavailles,
Daniel Vervloet and Antoine Magnan
Respiratory Research 2011, 12:25 doi:10.1186/
1465-9921-12-25
Published: 28 February 2011
Abstract (provisional)
Background
Th2 cell activation and T regulatory cell (Treg) deficiency are
key features of allergy. This applies for asthma and rhinitis.
However with a same atopic background, some patients will
develop rhinitis and asthma, whereas others will display rhinitis only. Co receptors are pivotal in determining the type of
T cell activation, but their role in allergic asthma and rhinitis
has not been explored. Our objective was to assess whether
allergen-induced T cell activation differs from allergic rhinitis
to allergic rhinitis with asthma, and explore the role of ICOS,
CD28 and CTLA4.
Methods
T cell co-receptor and cytokine expressions were assessed by
flow cytometry in PBMC from 18 house dust mite (HDM)
allergic rhinitics (R), 18 HDM allergic rhinitics and asthmatics (AR), 13 non allergic asthmatics (A) and 20 controls, with
or without anti-co-receptors antibodies.
Results
In asthmatics (A+AR), a constitutive decrease of CTLA-4+
and of CD4+CD25+Foxp3+ cells was found, with an increase of IFN-g+ cells. In allergic subjects (R + AR), allergen stimulation induced CD28 together with IL-4 and IL13, and decreased the proportion of CTLA-4+, IL-10+ and
CD4+CD25+Foxp3+ cells. Anti-ICOS and anti-CD28 antibodies blocked allergen-induced IL-4 and IL-13. IL-13 production also involved CTLA-4.
Conclusions
T cell activation differs between allergic rhinitis and asthma.
In asthma, a constitutive, co-receptor independent, Th1
activation and Treg deficiency is found. In allergic rhinitis,
an allergen-induced Treg cell deficiency is seen, as well as an
ICOS-, CD28- and CTLA-4-dependent Th2 activation. Allergic asthmatics display both characteristics.

SPRING | PRINTEMPS 2011
Volume | Numéro 47.1

Canadian Journal of Respiratory Therapy
Journal canadien de LA thérapie respiratoire
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Différences dans l’activation des lymphocytes
entre l’asthme allergique et la rhinite : rôle de CD28,
ICOS et CTLA-4

Primary Care Respiratory Journal,
Volume 20 Numéro 1 Mars 2011
Recherche originale
Vivre en milieu rural avec une maladie respiratoire
chronique avancée : une étude qualitative
*Donna Goodridgea, Shelly Hutchinsona,
Donna Wilsonb, Carolyn Rossb
a) University of Saskatchewan, College of Nursing,
Saskatoon, Saskatchewan, Canada
b) Faculty of Nursing, University of Alberta,
Edmonton, Alberta, Canada
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Résumé
BUT
Explorer les répercussions de la vie avec une maladie respiratoire chronique avancée dans une région rurale
MÉTHODES
À l’aide d’une méthode descriptive interprétative, des entrevues semi-structurées ont été menées avec sept personnes
vivant avec une maladie respiratoire chronique avancée dans
une région rurale de l’Ouest du Canada.
RÉSULTATS
les thèmes qui caractérisent l’expérience de la vie avec une
maladie respiratoire chronique avancée dans une région rurale comprennent : a) la distance comme obstacle à l’accès aux
soins de santé; b) les relations avec le médecin de famille; c) le
soutien de la communauté locale; d) le manque d’éducation
respiratoire et de soutien des pairs.
CONCLUSIONS
Si la vie avec une maladie respiratoire chronique avancée dans
une région rurale comporte des défis importants, les expériences de « lieu », conceptualisées en un réseau de relations
inscrites dans le contexte local sont un facteur important dans
la décision des résidents ruraux de rester dans une situation
où la distance peut constituer un obstacle important à l’accès
aux soins de santé.
Mots-clés : Primary care • COPD, chronic • respiratory •
illness • qualitative • rural healthcare
*Auteur de correspondance : Donna Goodridge
Tél. : +1 306- 966-1478
Courriel : donna.goodridge@usask.ca
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Respiratory Research 2011, 12 :25
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Publication : 28 février 2011
Résumé (provisoire)
Contexte
L’activation de la cellule Th2 et la déficience du lymphocyte
T régulateur sont des caractéristiques clés de l’allergie. Ceci
s’applique à l’asthme et à la rhinite. Cependant, avec un contexte atopique identique, certains patients développeront de
l’asthme et une rhinite, alors que d’autre n’auront qu’une rhinite. Les corécepteurs jouent un rôle clé dans la détermination du type d’activation des lymphocytes T, mais leur rôle
dans l’asthme allergique et la rhinite n’a pas été exploré. Notre
objectif était de déterminer si l’activation allergénique des
lymphocytes T différait de la rhinite allergique à la rhinite
allergique accompagnée d’asthme, et d’explorer le rôle des
corécepteurs ICOS, CD28 and CTLA4.
Méthodes
Les expressions des corécepteurs des lymphocytes T et de la
cytokine ont été évaluées par cytométrie de flux en PBMC
chez 18 rhinitiques (R) allergiques aux acariens détricoles
(AD), 18 rhinitiques aux AD et asthmatiques (AR), 13 asthmatiques non allergiques (A) et 20 sujets de contrôle, avec ou
sans anticorps de corécepteurs.
RÉSULTATS
Chez les asthmatiques (A+AR), une diminution constitutive de cellules CTLA-4+ et de CD4+CD25+Foxp3+ a été
constatée, avec une augmentation des cellules IFN-g+. Chez
les sujets allergiques (R + AR), la stimulation allergène a induit des corécepteurs CD28 et des interleukines 4 et 13, tout
en diminuant la proportion de cellules CTLA-4+, IL-10+
et CD4+CD25+Foxp3+. Des anticorps anti-ICOS et antiCD28 ont bloqué la production d’IL-4 et d’IL-13 induite par
l’allergène. La production d’IL-13 implique aussi les cellules
CTLA-4.
Conclusions
L’activation des lymphocytes T procède différemment entre
la rhinite allergique et l’asthme. Dans le cas de l’asthme, on
constate une activation de Th1 et une déficience de Treg constitutive, indépendante des corécepteurs. Dans le cas de la
rhinite allergique, on constate une déficience de Treg induite
par l’allergène, de même qu’une activation de Th2 ICOS-,
CD28- et CTLA-4-dépendante. Les asthmatiques allergiques
affichent les deux caractéristiques.
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CSRT Fellows / Membres émérites de la SCTR
Congratulations to the first cohort of the CSRT Fellowship
program. The following individuals were approved by the
CSRT Board of Directors in November of 2010. They may
now add FCSRT to their professional designation.
Daniel V. Adams
Gloria Agar
Jennifer Barchard
Julie C Brown
Craig Campbell
Diane Collin
Angela Coxe
Stéphane Delisle
Jeffrey Dmytrowich
Christina L. Dolgowicz
Susan Doucette
Suzane Doyon
Roberta Dubois
Greg Duchscherer
Anabela Ferreira
Doris Wendy Franklin
Neeta Fraser
Christopher Gagnon
Deborah Gillis

Elizabeth Goodfellow
Christopher Grant
Susan M. Haskell
Kelly Hassall
Wrae Hill
Craig R. Hillier
Lise Horth-Susin
Celia Hoy
Ray Hubble
Kevin C. Indergaard
Susan H. Jones
Connie Kadey
Jacob Krygier
Carole Lamothe
Jocelyne Lamoureaux
Marion Laroque
M. Susan Laskoski
Michael Lempers
Patrick Leung

Félicitations au premier groupe des membres émérites
de la SCTR. Les personnes ci-dessous ont été acceptées
par le conseil d’administration de la SCTR en novembre
2010. Ils peuvent maintenant ajouter la désignation
FSCTR à leurs titres professionnels.
Sue Martin
Darren E. Martsinkiw
Shari McKeown
Kathleen Milks
Garth Miller
Shelley Monkman
Angela Morais
Debra L. Morton
Lisa A. Mostowy
Virginia Myles
Jason W. Nickerson
Mika Nonoyama
Allison Nykolaychuk
Susan O’Neil
Richard D. Paradis
Patti Redpath-Plater
Amy Reid
Bert C. Reket
Stephen Joseph Rogers

Chantale Roy
Cliff Seville
Valerie Shaver
G. Allan Shemanko
Connie Sivyer
Zahra Sonawala
Kathy F. Spurr
Christina Szewczyk
Angela Taylor
Jan Taylor
Candina Thompson
Leigh Walters
Wade Wheeler
Paul Williams
Patricia Winton-Grey
Natalie Wood
Jennifer J. Woodbeck

