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Mission: 

To improve outcomes for acutely ill and injured 
children by creating and sharing new knowledge.

Vision: 

Exceptional acute care for children through 
innovation and discovery.
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Over the past 12 months the emergency department 
(ED) at the Alberta Children’s Hospital (ACH) cared 
for over 85,000 ill and injured children. Children 
are cared for 24 hours a day, seven days a week. The 
high volume and diversity of patients seen in the ED 
provides a unique opportunity for generating new 
knowledge and improving the quality of pediatric 
care. Our research team is one of the largest 
pediatric emergency research teams in Canada. In 
the past year we generated new knowledge with 
the potential to improve outcomes for patients 
with diarrheal illnesses, severe infections, trauma, 
abdominal pain, respiratory emergencies and 
painful injuries. Our team members contributed 
to the science of resuscitation, precision medicine, 
quality improvement and simulation. In the past 
year we had 52 peer reviewed publications and 
received substantial funding from local, national 
and international sources.
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EXCEPTIONAL CARE  
FOR OVER

85,000
CHILDREN

PROVIDED BY A TEAM OF

62 physicians

THE RESEARCH TEAM 
ENROLLED OVER

1200 patients

AND OVER

200 nurses

WITH GRANT FUNDING TOTALLING

$5,706,107
Principle investigator (PI)/co-PI

$8,976,014
Co-investigtor/collaborator

AND GENERATED

52 publications

Clinical: Research: 

APPROXIMATELY

275 medical trainees
INCLUDING MEDICAL STUDENTS,  RESIDENTS  
AND FELLOWS, WERE TRAINED IN THE ACH ED.

Education: 

Year in Review: July 1, 2016 – June 30, 2017
Alberta Children’s Hospital Pediatric Emergency Research Team (PERT)  |  Annual Report 2017
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Alberta Children’s Hospital Pediatric Emergency Research Team (PERT)  |  Annual Report 2017

Who we are

Physicians:

Angelo Mikrogianakis  
Section Lead

Antonia Stang  
Research Lead

Graham Thompson  
Medical Director PEMRAP

David Johnson 
Senior Medical Director, Alberta Health  
Services Maternal Newborn Child & Youth  
Strategic Clinical Network (MNCY SCN)

Stephen Freedman 
Alberta Children’s Hospital Foundation  
Professor, Child Health and Wellness,  
ACHRI, Healthy Outcomes, Theme Lead

Jennifer Thull-Freedman  
Quality and Safety Lead

Adam Cheng 
Simulation Research Lead

Kelly Millar  
Education Lead

Vincent Grant 
Simulation Medical Director

50+ Emergency Department Physicians

Research Nurses:

Clare Howland

Nikki Wilson

Jen Crotts 
(PEMRAP Lead)

Erin LaLande

Elisabeth Schuetzle

200+ Emergency Department nurses

Coordinators/Research Assistants:

Karen Lowerison

Jianling Xie

Sarah Williamson-Urquhart

Kelly Kim

Fady Dawoud

Tatum Mitra

Becky Emerton

Administration:

Trish Robinson

Gail Wright-Wilson

Brandy Schreyer

Julie Slinn

50+ Volunteer Research Assistants  
(Pediatric Emergency Medicine Research 
Assistant Program PEMRAP) 
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PEMRAP 
Pediatric Emergency Medicine Research Assistant Program
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PEMRAP was established in the fall of 2010 by 
Dr. David Johnson and Janie Williamson. At 
the time of PEMRAP’s inception the Pediatric 
Emergency Research Team was small but 
growing and there was a clear need to develop 
innovative, efficient, and cost effective means 
of maximizing the recruitment of potential 
study participants in the ED. The PEMRAP 
program prides itself on being an exceptional 
environment for students to gain exposure to high 
quality, high impact clinical research projects 
that ultimately will shape the future of health 
care. Many PEMRAP members progress to 
pursue medicine or other health related careers.

Students can take on different roles as they 
progress with PEMRAP. Command Students 
provide mentorship and training to new 
students entering the program and Student 
Coordinators provide leadership and help 
shape the direction of the PEMRAP program.

More than 300 undergraduate students have  
participated in Pediatric Emergency Medicine  
Research Assistant Program (PEMRAP)

Research team enrollments per year
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PEMRAP 
Pediatric Emergency Medicine Research Assistant Program
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“Helping our volunteers see the value in high quality research, 
as well as helping increase their comfort in working closely 
with patients and families in a dynamic care environment, 
draws on my strengths as a Registered Nurse. By far, one 
of the greatest sources of satisfaction in my job comes 
from working with our PEMRAP volunteers.”
Clare Howland, PERT RN

“PEMRAP was my first in-depth look into research 
and introduced me to the fast-paced environment of 
the Emergency Department (ED). PEMRAP was a key 
determinant in my decision to pursue a masters degree 
and has helped me develop skills that will hopefully  
aid in my career goal of being a clinician-scientist.”
Tatum Mitra, PEMRAP Student Coordinator (and PEMRAP volunteer for 5+ years!)
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A new generation of diagnostic testing is 
emerging: precision medicine bio-profiling. 
Using advanced methods such as mass-
spectrometry (metabolomics, metallomics) 
and sequencing technologies (genomics, 
transcriptomics), precision medicine bio-
profiling integrates multiple points of data 
to provide a precise “signature” identifying a 
specific illness, similar to how our fingerprints 
identify each of us as individuals. Bio-profiles 
help us understand how the body is reacting to 
an illness (i.e. which genes are being turned on 
and off, known as transcriptomics). They can 
also be used as tools to improve diagnosis.

Abdominal Pain is one of the most common 
reasons a child will visit the Emergency 
Department, and parents/caregivers are 
often concerned about the possibility of 
appendicitis. PERT investigators are studying 
ways to improve the diagnosis of appendicitis 
through precision medicine bio-profiling. To 
date, over 350 children have been enrolled 
in our appendicitis bio-profile studies. Our 
recent studies have shown excellent results 
in determining which metabolites go up 
(green) versus down (black) in children with 
appendicitis. This has led us to develop bio-
profiles that can be used to separate those 
children with appendicitis from those with 
other causes of abdominal pain. These profiles 
can also help determine how severe the illness 
is (simple versus perforated). Our goal is to use 
this information to develop a rapid bed-side 
test that can be used to diagnose appendicitis, 
leading to improved patient outcomes and 
experiences in the Emergency Department. 

“Fingerprinting” in the Emergency Department — 
Precision Medicine and Bio-profiling

Precision medicine 
bio-profiling integrates 
multiple points of data  
to provide a precise  
“signature” identifying 
a specific illness, similar 
to how our fingerprints 
identify each of us as  
individuals.

Significant serum metabolics and inflammatory mediators
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Commitment to Comfort
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The Commitment to Comfort team received 
the 2017 Patient Experience Award from the 
Health Quality Council of Alberta. This team 
includes several members from the Section 
of Emergency Medicine: Jennifer Thull-
Freedman (team lead), Antonia Stang, 
Shirmee Doshi, Michelle McTimoney, and 
Erik Saude. Additional members at ACH include 
nursing leads Erin Pols and Ashley McFetridge, 
and Project Manager Suzanne Libbey.

The Commitment to Comfort Initiative was 
developed at the Alberta Children’s Hospital 
(ACH) emergency department (ED) to 
engage families as partners in improving pain 
outcomes for children. 

The Commitment to Comfort team worked 
with families and patients to create and provide 
tools, such as posters and Comfort Menus, to 
help families advocate for their comfort needs. 
It also ensures staff have the proper tools to 
meet these needs, such as pain scales and 
comfort kits, and that they are knowledgeable 
on how children understand and remember 
pain, so they can use appropriate language 
when talking to children and provide helpful 
support during procedures. The research team 
played a key role in the project by collecting 
information from over 900 patients and 
families on their pain experience at the ACH 
ED. After success at the ACH, the Commitment 
to Comfort program was spread to all Calgary 
emergency departments where children are 
treated. Currently, 40 rural, regional, and 
urban emergency departments in Alberta, 
representing all zones, have agreed to participate 
in the provincial phase of the Commitment to 
Comfort initiative. 

Currently, 40 rural, 
regional, and urban 
emergency departments 
in Alberta, representing 
all zones, have agreed 
to participate in the 
provincial phase of  
the Commitment to 
Comfort initiative.
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Gastrointestinal Emergencies
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Changing the Management  
of Diarrheal Diseases

The Alberta Provincial Pediatric EnTeric 
Infection TEam (APPETITE), led by Dr. 
Stephen Freedman is rapidly altering the 
approaches to and management of diarrhea in 
children. The team has shown that collecting 
stool specimens at home can be replaced by 
performing rectal swabs at the point of care 
thereby expediting diagnoses, minimizing 
inconvenience and biohazard risks to 
caregivers. The team is actively working with 
Calgary Laboratory Services and ProvLab 
Alberta to integrate this new knowledge into 
clinical care.

The APPETITE team has also produced 
impactful knowledge and documents that 
standardize and improve the care of children 
with a potentially deadly cause of diarrheal 
disease — Shiga Toxin-producing E. coli 
(STEC). They have shown that antibiotic 
use must be avoided in infected children 
as it increases the risk of developing a 
complicated and severe clinical course 
called Hemolytic Uremic Syndrome (HUS). 
They have also identified that children with 
HUS who are dehydrated are at increased 
risk of complications (kidney, brain) and 
death. This has led to broader recognition 
of the importance of early diagnosis, close 
biochemical monitoring, and ensuring that 
hydration is maintained. These principles  
of therapy are now being shared across the 
province of Alberta, as well as other regions  
of North America.

The APPETITE team 
has also produced 
impactful knowledge 
and documents that 
standardize and improve 
the care of children with 
a potentially deadly 
cause of diarrheal 
disease — Shiga Toxin-
producing E. coli (STEC).
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Identifying Infectious Causes of Vomiting and Diarrhea in Children

Through the implementation of advanced diagnostic technology, the APPETITE team has worked 
to dramatically enhance the ability to identify infectious etiologies in children with vomiting and 
diarrhea. Traditional testing is limited to evaluation diarrheal stool specimens, children with 
vomiting in the absence of diarrhea cannot be tested. Traditional testing platforms can only identify 
a cause in 25-30% of children with diarrhea. The APPETITE team’s expanded diagnostic platform 
has expanded testing to include children who have isolated vomiting. When employed on over 7500 
specimens from children with vomiting or diarrhea from across the province, a potential pathogen 
is identified in over 70% of children.

Figure 1: The light blue bar in the graph represents the number of enrolled patients with at least one test performed by month (against 
left vertical axis). The blue line represents the % patient with at least one positive result for the targets. The % positive of each of the 
viral targets, C. difficle, enteric bacteria as a group, and parasites as a group are also presented above (against right vertical axis). 
*The group of bacteria includes Campylobacter spp, E.coli O157, ETEC, Salmonella spp, STEC, Shigella spp, Vibrio cholera, Yersinia 
enterocolitica and Aeromonas spp. †The group of parasites includes Cryptosporidium, Entamoeba histolytica and Giardia. The % 
patient with more than one target tested positive is not shown.

Identifying Infectious Causes of Vomiting and Diarrhea in Children
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Resuscitation
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Cardiopulmonary resuscitation (CPR) is the 
most important treatment for pediatric cardiac 
arrest (PCA). The research team at Alberta 
Children’s Hospital is using simulation-
based methods to conduct research aimed at 
improving survival from paediatric cardiac 
arrest. This includes projects designed to 
determine the best method of training, 
projects exploring human factors issues during 
resuscitation, and others research incorporating 
new technology aimed at improving CPR 
quality. Specifically our team has recently 
completed the following studies

1.	 We assessed the impact of distributed CPR 
 training, with a just-in-time CPR training 
unit available for use in the ED. The program 
integrates distributed just-in-time training 
with real-time quantitative feedback to 
improve the quality of CPR. The CPR 
quality of providers receiving interventions 
were significantly superior to the providers 
receiving conventional training. 

2.	 Cardiopulmonary resuscitation (CPR) 
performed on a mattress decreases effective 
chest compression depth. In this study, 
we tried to determine the effect of a CPR 
board, a slider transfer board, a CPR board 
with a slider transfer board, and a flat 
spine board on chest compression depth 
with a mannequin placed on an emergency 
department mattress. We found that the use 
of spine board alone or the combination of a 
CPR board and slider transfer result in least 
mattress compressibility. 

3.	 Who is the best cardiopulmonary 
resuscitation (CPR) provider during 
resuscitation? Is there a value of using 
stepstool when providing CPR? We found 
that the use of step stool was associated 
with improved compression depth and that 
there is an association between provider 
height and compression depth.

The research team 
at Alberta Children’s 
Hospital is using 
simulation-based 
methods to conduct 
research aimed at 
improving survival from 
paediatric cardiac arrest. 
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The Pediatric Emergency Research Team 
(PERT) supports the work of collaborators 
from across the hospital, the University of 
Calgary, and the entire country. A sampling of 
current studies include: the use of nebulized 
magnesium sulphate in children with 
asthma hoping to enhancing the likelihood 
that children will improve and be able to go 
home with their parents, the use of magnetic 
resonance imaging (MRI) in children who 
have abdominal pain to determine if they have 
appendicitis, and the collection of data on 
children with abdominal trauma to identify 
the best approaches to care. A few core 
collaborations that extend beyond individual 
studies include our ongoing work related  
to concussion, precision medicine and  
the microbiome.

1)	 Concussion: The PERT team has recruited 
children to participate in a multitude 
of concussion studies being led by 
collaborators including Drs. Karen Barlow, 
Roger Zemek, Brian Brooks, and Keith 
Yeates. Through this work we have derived 
a clinical risk score to predict persistent 
post-concussion symptoms, evaluated the 
use of melatonin in children with post-
concussion syndrome, and the feasibility of 
performing computerized cognitive testing 
in the pediatric ED after a concussion 
which may help clinicians predict which 
youth will remain symptomatic at follow-up.

A few core 
collaborations that 
extend beyond 
individual studies 
include our ongoing 
work related to 
concussion, precision 
medicine and the 
microbiome.
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2)	 Precision Medicine: PERT investigators 
are leaders in bringing Precision Medicine 
to the ED setting. Our collaborations with 
bench-side researchers at the University 
of Calgary have led to exciting discoveries 
in children with sepsis (overwhelming 
infection). Our recent studies with the 
Alberta Sepsis Network have revealed bio-
profiles that could help health care providers 
in determining which children visiting the 
ED with infections are likely to have severe 
disease needing Intensive Care (PICU) 
compared to those that could be safely cared 
for outside a PICU.

3)	 Microbiome: We are collaborating with 
Drs. Marie-Claire Arrieta and Kathy McCoy 
to understand the impact that early life 
antibiotic exposure has on the microbiome 
of neonates and infants. Specifically, we 
are focused on identifying alterations 
in the fungal organisms present in the 
intestines of young infants treated with 
antibiotics for urinary tract infections. We 
believe that alterations may be occurring 
in these infants that will predispose them 
to the development of asthma later in life. 
We are working together in the hope to 
transform this research idea into a potential 
therapeutic means to prevent such 
alterations from occurring.
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1.	 Adler M, Overly F, Nadkarni V, Davidson J, 
Gottesman R, Bank I, Marohn K, Sudikoff S, Grant 
V, Cheng A for the INSPIRE CPR Investigators. 
An Approach to Confederate Training within the 
Context of Simulation-based Research. Simulation 
in Healthcare. Sept 01 2016; 11(5):357-362. 

2.	 Berry J, Rodean J, Hall M, Alpern E, Aronson P, 
Freedman SB, Brousseau D, Shah S, Simon H, 
Cohen E, Marin J, Morse R, O’Neill M, Neuman 
M. Impact of Chronic Conditions on Emergency 
Department Visits of Children Using Medicaid. 
Journal of Pediatrics. 2017 Mar;182:267-274

3.	 Bhanji F, Praestgaard A, Meaney P, Cheng A, 
Peberdy MA, Hunt EA, Berg R, Nadkarni V. 
Survival from Pediatric In-Hospital Cardiac 
Arrest is worse at Night Compared with Days and 
Evenings: A Report from the AHA Get with the 
Guidelines-Resuscitation (GWTG-R) Registry. 
JAMA Pediatrics. 2017; 171(1): 39-45. 

4.	 Brooks BL, Low TA, Daya H, Khan S, 
Mikrogianakis A, Barlow KM. Test or Rest? 
Computerized Cognitive Testing in the Emergency 
Department after Pediatric Mild Traumatic Brain 
Injury Does Not Delay Symptom Recovery. J 
Neurotrauma. 2016  Dec 1;33(23):2091-2096.  
Epub May 9. 

5.	 Burstein B, Fauteux-Lamarre, Cheng A, Chalut D, 
Bretholz A. Simulation and Web-based Learning 
Increases Utilization of Bier Block for Forearm 
Fracture Reduction in a Pediatric Emergency 
Department. Canadian Journal of Emergency 
Medicine. Published online Nov 21, 2016. 

6.	 Cheng A, Grant V, Huffman J, Burgess G, Szyld D, 
Eppich W. Coaching the Debriefer: Peer Coaching 
to Improve Debriefing Quality in Simulation 
Programs. Simulation in Healthcare. Published 
online May 20, 2017. 

7.	 Cheng A, Grant VJ, Robinson T, Catena H, 
Lachapelle K, Kim J, Adler M, Eppich W. Applying 
the Promoting Excellence in Reflective Learning 
in Simulation (PEARLS) Blended Approach to 
Healthcare Debriefing: A Faculty Development 
Guide for Simulation Programs. Clinical Simulation 
in Nursing. Oct 31 2016; 12(10):419-428. 

8.	 Cheng A, Kessler D, Mackinnon R, Chang T, 
Nadkarni V, Hunt EA, Duval-Arnould J, Lin Y, 
Pusic M, Auerbach M. Conducting Multicenter 
Research in Healthcare Simulation: Lessons 
Learned from the INSPIRE Network. Advances in 
Simulation. Feb 28 2017;2:6. 

9.	 Cheng A, Kessler D, MacKinnon R, Chang T, 
Nadkarni V, Hunt EA, Duval-Arnould J, Lin Y, 
Cook DA, Pusic M, Hui J, Moher D, Auerbach M 
for the INSPIRE Network Reporting Guidelines 
Working Group. Reporting Guidelines for Health 
Care Simulation Research: Extensions for the 
CONSORT and STROBE Statements. Advances in 
Simulation. July 25 2016; 1:25. 

10.	 Cheng A, Kessler D, MacKinnon R, Chang T, 
Nadkarni V, Hunt EA, Duval-Arnould J, Lin Y, 
Cook DA, Pusic M, Hui J, Moher D, Auerbach M 
for the INSPIRE Network Reporting Guidelines 
Working Group. Reporting Guidelines for Health 
Care Simulation Research: Extensions for the 
CONSORT and STROBE Statements. Simulation in 
Healthcare. Aug 31 2016; 11(4):238-248.

11.	 Cheng A, Kessler D, MacKinnon R, Chang T, 
Nadkarni V, Hunt EA, Duval-Arnould J, Lin Y, 
Cook DA, Pusic M, Hui J, Moher D, Auerbach M 
for the INSPIRE Network Reporting Guidelines 
Working Group. Reporting Guidelines for Health 
Care Simulation Research: Extensions for the 
CONSORT and STROBE Statements. BMJ STEL. 
Sept 30 2016; 2:51-60. 

12.	 Cheng A, Kessler D, MacKinnon R, Chang T, 
Nadkarni V, Hunt EA, Duval-Arnould J, Lin Y, 
Cook DA, Pusic M, Hui J, Moher D, Auerbach M 
for the INSPIRE Network Reporting Guidelines 
Working Group. Reporting Guidelines for Health 
Care Simulation Research: Extensions for the 
CONSORT and STROBE Statements. Clinical 
Simulation in Nursing. Aug 31 2016; 12(8): iii-xiii. 

13.	 Cheng A, Lin Y, Nadkarni V, Wan B, Duff J, Brown 
L, Bhanji F, Kessler D, Tofil N, Hecker K, Hunt E 
for the INSPIRE CPR Investigators. The effect of 
step stool use and provider height on quality of 
chest compressions during pediatric cardiac arrest: 
A simulation-based multicentre study. Canadian 
Journal of Emergency Medicine. Published online 
April 3, 2017. 

14.	 Cheng A, Lin Y, Smith J, Wan B, Belanger C, Hui J. 
Publication of Abstracts Presented at an International 
Healthcare Simulation Conference. Simulation in 
Healthcare. Published online April 5, 2017. 

15.	 Cheng A, Nadkarni V, Chang T, Auerbach M. 
Highlighting Instructional Design Features in 
Reporting Guidelines for Health Care Simulation 
Research. Simulation in Healthcare. Oct 11 2016; 
11(5): 363-364. 
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16.	 Cheng A. Simulation Applied to Pediatric 
Emergency Medicine: From Luxury to Necessity. 
Clinical Pediatric Emergency Medicine. Sept 30 
2016; 17(3):157-158. 

17.	 Donoghue A, Lin Y, Duff J, Cheng A. Application 
of Simulation-based Research for Pediatric 
Emergency Medicine. Clinical Pediatric Emergency 
Medicine. 2016; 17(3):231-237. 

18.	 Eppich W, Brett-Fleegler M, Mullan P, Cheng 
A. Let’s Talk About it: Healthcare Debriefing as 
a Bridge from Simulation to Clinical Practice in 
Pediatric Emergency Medicine. Clinical Pediatric 
Emergency Medicine. Sept 30 2016; 17(3):200-211. 

19.	 Fauteux-Lamarre E, Burstein B, Cheng A, Bretholz 
A. Reduced Length of Stay Using Bier Block for 
Forearm Fracture Reduction in the Pediatric 
Emergency Department. Pediatric Emergency Care. 
Published online December 5, 2016.  

20.	 Frallicciardi A, Vora S, Bentley S, Nadir NA, 
Cassara M, Hart D, Cheng A, Aghera A, Park C, 
Doiesz V. Development of an Emergency Medicine 
Simulation Fellowship Consensus Curriculum: 
Initiative of the Society of Academic Emergency 
Medicine Simulation Academy. Academic 
Emergency Medicine. Sept 6 2016; 23(9):1054-60. 

21.	 Freedman SB, Eltorki M, Chui L, Xie J, Feng 
S, Macdonald J, Dixon A, Ali S, Louie M, Lee B, 
Osterreicher L, Thull-Freedman J, on behalf of 
the Alberta Provincial Pediatric EnTeric Infection 
TEam (APPETITE). Province-Wide Review of 
Pediatric Shiga Toxin-producing Escherichia coli 
Case Management. Journal of Pediatrics. 2017 
Jan;180:184-190.

22.	 Freedman SB, Finkelstein Y. Route of Ondansetron 
Administration and Ventricular Arrhythmias. 
Journal of Pediatrics. 2017 May [Epub ahead of print]

23.	 Freedman SB, Johnson D, Nettel-Aguirre A, 
Mikrogianakis A, Williamson-Urquhart S, 
Monfries N, Cheng A. Assessing Dehydration 
Employing End-Tidal Carbon Dioxide in Children 
with Vomiting and Diarrhea. Pediatric Emergency 
Care, 2017 May 23. [Epub ahead of print].

24.	 Freedman SB, Rodean J, Hall M, Alpern E, 
Aronson P, Simon H, Shah S, Marin J, Cohen E, 
Morse R, Katsogridakis Y, Berry J, Neuman M. 
Delayed Diagnoses in Children with Constipation: 
Multicenter Retrospective Cohort Study. Journal of 
Pediatrics. 2017 Apr 28. [Epub ahead of print]

25.	 Gilfoyle E, Koot DA, Annear JC, Bhanji F, Cheng A, 
Duff JP, Grant VJ, St. George-Hyslop CE, Delaloye 
NJ, Kotsakis A, McCoy CD, Ramsay CE, Weiss MJ, 
Gottesman RD for the Teams4Kids Investigators 
and the Canadian Critical Care Trials Group. 
Improved Clinical Performance and Teamwork of 
Pediatric Interprofessional Resuscitation Teams 
with a Simulation-based Educational Intervention. 
Pediatric Critical Care Medicine. Feb 3 2017.

26.	 Goetz V, Kim K, Stang AS. Pediatric Anaphylaxis in 
the Emergency Department: Clinical Presentation, 
Quality of Care and Reliability of Consensus 
Criteria. Pediatr Emerg Care. 2017 Apr 11.  
[Epub ahead of print] 

27. 	 Grant VJ, Wolff M, Adler M. The Past, Present and 
Future of Simulation Based Education for Pediatric 
Emergency Medicine. Clinical Pediatric Emergency 
Medicine; 17(3): 159-68.

28.	 Grisaru S, Xie J, Samuel S, Hartling L, Tarr P, 
Freedman SB, on behalf of the Alberta Provincial 
Pediatric EnTeric Infection TEam (APPETITE). 
Associations Between Hydration Status, 
Intravenous Fluid Administration, and Outcomes 
of Patients Infected With Shiga Toxin-Producing 
Escherichia coli: A Systematic Review and Meta-
analysis. JAMA Pediatrics. 2017 Jan 1;171(1):68-76. 

29.	 Grool AM, Aglipay M, Momoli F, Meehan WP, 
Freedman SB, Yeates KO, Gravel J, Gagnon I, 
Boutis K, Meeuwisse W, Barrowman N, Ledoux 
AA, Osmond MH, Zemek R, on behalf of the 
Pediatric Emergency Research Canada (PERC) 
Concussion Team. Association Between Early 
Participation in Physical Activity Following Acute 
Concussion and Persistent Post-Concussive 
Symptoms in Children and Adolescents. JAMA. 
December 2016;316(23):2504-2514. 

30.	 Hartling LA, Ali S, Dryden D, Chordiya P, Johnson 
D, Plint AC, Stang A, McGrath PJ, Drendel A. How 
safe are common analgesics for the treatment of 
acute pain for children? A systematic review. Pain 
Res Manag. 2016;2016:5346819. Epub 2016 Dec 18 
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31.	 Johnson D, Mintegi S, Azkunaga B, Prego J, 
Qureshi N, Dalziel S, Arana-Arri E, Acedo Y, 
Martinez-Indart L, Urkaregi A, Salmon N, Benito 
J, Kuppermann N on behalf of the Pediatric 
Emergency Research Networks (PERN) Poisoning 
Working Group. International Epidemiological 
Differences in Acute Poisonings in Pediatric 
Emergency Departments. Pediatr Emerg Care.  
Jan 2017.

32.	 Jones J, Wilkins M, Caird J, Kaba A, Cheng A, Ma 
I. The impact of clinical interruptions on central 
venous catheterizations: A Simulation-based 
Randomized Trial. Advances in Simulation.  
Feb 14 2017; 2:5. 

33.	 Khanafer I, Martin DA, Mitra TP, Eccles R, 
Brindle M, Nettel-Agguire A, Thompson GC Test 
Characteristics of Common Appendicitis Scores 
with and without Laboratory Investigations: A 
Prospective Observational Study. BMC Pediatrics 
2016 Aug 30 16(1):147 

34.	 Khetani A, Brooks B, Mikrogianakis A, Barlow 
KM. Incorporating a Computerized Cognitive 
Battery into the Emergency Department Care of 
Paediatric Mild Traumatic Brain Injuries — Is It 
Feasible? Pediatric Emergency Care. Epub 2016 Dec 28. 

35.	 Lubell T, Schnadower D, Freedman SB et al.. 
Comparison of Febrile Infants with Enterococcal 
and Gram-Negative Urinary Tract Infections. 
Pediatric Infectious Diseases Journal. 2016 
Sep;35(9):943-8.

36.	 Lyons T, Cruz A, Freedman SB, Arms J, Aronson 
P, Fleming A, Kulik D, Mahajan P, Mistry R, Pruitt 
C, Thompson A, Nigrovic L for the Herpes Simplex 
Virus Study Group of the Pediatric Emergency 
Medicine Collaborative Research Committee. 
Correction of Cerebrospinal Fluid Protein in 
Infants with Traumatic Lumbar Punctures. The 
Pediatric Infectious Disease Journal. 2017 May 3. 
[Epub ahead of Print]

37.	 Lyons T, Cruz A, Freedman SB, Neuman M, 
Balamuth F, Mistry R, Mahajan P, Aronson P, 
Thomson J, Pruitt C, Shah S, Nigrovic L for the 
Pediatric Emergency Medicine Clinical Research 
Network (PEM CRC) Herpes Simplex Virus Study 
Group. Interpretation of Cerebrospinal Fluid 
White Blood Cell Counts in Young Infants With a 
Traumatic Lumbar Puncture. Annals of Emergency 
Medicine. 2017 May;69(5):622-631.

38.	 Natal B, Szyld D, Pirie J, Bismilla Z, Cheng A. 
Simulation Fellowship Programs: An International 
Survey of Fellowship Program Directors. Academic 
Medicine. Published online April 4, 2017. 

39.	 Novak Z, Aglipay M, Barrowman N, Yeates 
K, Beauchamp M, Gravel J, Freedman SB et 
al. Association of Persistent Postconcussion 
Symptoms With Pediatric Quality of Life. JAMA 
Pediatrics. 2016 Dec 5;170(12):e162900

40.	 Pak E, Papsin B, Freedman S. Left Post-Auricular 
Swelling in a Child. Journal of Paediatrics and Child 
Health. 2016 Nov;5 2(11):1038-1039

41.	 Robb A, Ali S, Poonai N, Thompson GC. Pain 
Management of Acute Appendicitis in Canadian 
Pediatric Emergency Departments. Can J Emerg 
Med. 2016 Nov 30 1-7 (Epub ahead of print) 

42.	 Rosenfield D, Eltorki M, Vandenberg S, Allain D, 
Freedman SB, Beno S. Single Use Detergent Sacs 
(SUDS): A Retrospective Multicenter Canadian 
Review of Emergency Department Cases. Pediatric 
Emergency Care. 2016 Jul 12. [Epub ahead of print]

43.	 Ross M, Selby S, Poonai N, Liu H, Minoosepehr 
S, Boag G, Eccles R, Thompson GC. The Effect of 
a Full Bladder on Proportions of Non-diagnostic 
Ultrasound Studies in Children with Suspected 
Appendicitis. CJEM. Nov 2016 18(6):414-9. 

44.	 Salam RA, Arshad A, Das JK, Freedman SB, Bhutta 
ZA, Paper 7: Interventions to prevent accidents 
and unintentional injuries among adolescents: a 
systematic review and meta-analysis. Journal of 
Adolescent Health, 2016 Oct;59:S76 - S87.

45.	 Sawyer T, Eppich W, Brett-Fleegler M, Grant 
V, Cheng A. More Than One Way to Debrief: 
A Review of Healthcare Simulation Debriefing 
Methods. Simulation in Healthcare. June 30 2016; 
11(3):209-217. 

46.	 Shannon S, Albrecht L, Given L, Hartling L, 
Johnson D, Jabbour M, Klassen T. Pediatric 
information seeking behaviour, information 
needs and information preferences of healthcare 
professionals in general emergency departments: 
results from the Translating Emergency 
Knowledge for Kids (TREKK) needs assessment. 
CJEM. Mar 2017; doi.org/10.1017/cem.2016.406 
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47.	 Stang AS, Freedman SB, Mikrogianakis A, 
Thompson GC, Williamson J, Johnson DW. 
Parental Experiences and Preferences as 
Participants in Pediatric Research Conducted in 
the Emergency Department. CJEM 2017 May 4:1-11 
CJEM. 2017 May 4:1-11. [Epub ahead of print] 

48.	 Stang AS, Thomson D, Hartling L, Shulhan J, 
Nuspl M, Ali S. Safe Care for Pediatric Patients: 
A Scoping Review Across Multiple Health Care 
Settings. Clinical Pediatrics 2017 Feb 13

49.	 Thompson GC, Morrison E, Chaulk D, Wobma H, 
Kwong S, Johnson DW. Ondansetron Oral Dissolve 
Tab verus Oral Solution in Children Presenting to 
the Emergency Department with Gastroenteritis. J 
Emerg Med. 2016 Nov 5 1(5):491-97 

50.	 Thompson GC, Kwong S, Bobrovitz N, Yang 
S, Pols EK, Stang AS, Eccles RC, Kazoleas V, 
Implementation of an Advanced Nursing Directive 
for Children With Right Lower Quadrant Pain: 
Identifying Those Requiring Further Investigation 
and Improving Flow Metrics., Pediatr Emerg Care. 
2016 Jun 03; 32(6):352-6. 

51.	 Thompson GC, Morrison E, Ross M, Liu H, 
Vanderkooi OG, Eccles R. The Use of Routine 
Blood Cultures in Pediatric Appendicitis. Pediatr 
Emerg Care. 2016 Oct 17 

52.	 Thomson J, Cruz AT, Nigrovic LE, Freedman 
SB, Garro AC, Ishimine PT, Kulik DM, Uspal NG, 
Grether-Jones KL, Miller AS, Schnadower D, 
Shah SS, for the Pediatric Emergency Medicine 
Collaborative Research Committee (PEM CRC) 
HSV Study Group. Concomitant Bacterial 
Meningitis in Infants with Urinary Tract Infection. 
The Pediatric Infectious Disease Journal. 2017 May 
2. [Epub ahead of print]
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1.	 Anderson R, Lin Y, Cheng A. Optimal Serial 
Training Frequency for Attainment and 
Maintenance of High-Quality CPR using Real-
Time Automated Performance Feedback Combined 
with Verbal Feedback from a CPR Instructor. 
Northern Ontario Academic Medicine Association, 
Clinical Innovation Opportunities Grant Funding. 
$50,000. 2016 – 2017. 

2.	 Cheng A (PI), Levin Helen, Grant, V. The use of 
rapid cycle deliberate practice in crisis resource 
management skill acquisition: a prospective pre-
post interventional study. Department of Pediatrics 
Innovation Grant, Cumming School of Medicine, 
University of Calgary. $12,600. 2016 – 2017.

3.	 Cheng A, Lee-Nobbee P, Grant V. The use of a 
pediatric trauma checklist to improve clinical care 
in a simulated trauma resuscitation: a randomized 
trial. Alberta Children’s Hospital Research Institute, 
Trainee Travel Grant Fund. $3,000. 2016 – 2017.	

4.	 Cheng A, Singhal N, Brenner J. Implementing 
Simulation Based Education in Managing Maternal 
Newborn and Child Health Emergencies in a 
Resource-Constrained Setting: A Global Health 
Initiative to Save Lives in East Africa (SIM for 
Life). ELMA Philanthropies Foundation. $1,089,602. 
2016 – 2019.

5.	 Cheng A, Singhal N, Santorino D, Brenner J. A 
Simulation-based Intervention Teaching Illness 
Management Skills to Caregivers of Children with 
Adrenal Insufficiency: a Randomized Controlled 
Study. Department of Pediatrics Innovation Grant. 
$24,260. 2016 – 2017.

6.	 Cheng A, Singhal N, Santorino D, Brenner J. 
Implementing Simulation Based Education in 
Managing Maternal Newborn and Child Health 
Emergencies in a Resource-Constrained Setting: A 
Global Health Initiative to Save Lives in East Africa 
(SIM for Life). International Development Research 
Center (IDRC). $570,900. 2016 – 2019.

7.	 Cheng A, Singhal N, Santorino D, Brenner J. 
Implementing Simulation Based Education in 
Managing Maternal Newborn and Child Health 
Emergencies in a Resource-Constrained Setting: 
A Global Health Initiative to Save Lives in East 
Africa (SIM for Life). Laerdal Foundation for Acute 
Medicine. $630,000. 2016 – 2019.

8.	 Ciechanski P, Kirton A, Cheng A. Enhancing 
Medicosurgical Manual Skill Learning with 
Transcranial Direct Current Stimulation. Health 
Science and Medical Education Research and 
Innovation Grant, Office of Health and Medical 
Education Scholarship, University of Calgary. 
$9,995. 2016 – 2017

9.	 Currie G (PI), Michaels-Igbokwe C, MacDonald S, 
Nettel-Aguirre A, Freedman SB. Understanding 
heterogeneity in parent preferences for 
vaccinations for their children: pilot. Cumming 
School of Medicine — Clinical Research Fund Seed 
Grant. $20,000.

10.	 Freedman SB (PI), Graham T, Johnson D, 
Kromm S, MacDonald J, Sikora C, Svenson L, 
Yacoub W, Ali S, Chui L, Currie G, Lee B, Pang X, 
Dickinson J, Drews S, Gregson D, Nettel-Aguirre 
A, Osterreicher L, Payne D, Pollari F, Richardson 
R, Tarr P, Tellier R, Vanderkooi O.3rd Alberta 
Provincial Pediatric EnTeric Infection Team 
(APPETITE) Symposium on Pediatric Enteric 
Pathogens — Epidemiology, Diagnosis, and 
Policy. The Canadian Institute for Health Research 
(Planning and Dissemination Grants — Institute/
Initiative Community Support. $9,750. 2016 – 2017.

11.	 Freedman SB, Vanderkooi O, Berenger B, 
Mikrogianakis A, Grisaru S, Samuel S, Gregson 
D, Chui L, Currie G, Hagel B, Lowerison K 
on behalf of the Alberta Provincial Pediatric 
EnTeric Infection TEam (APPETITE). Clinical 
Improvements Through the Use of a Rapid 
Multiplex PCR Enteric Pathogen Detection Kit in 
Children with Hematochezia. 2016 Department of 
Pediatrics Innovation Award Competition. $24,997. 
2017 – 2019.

12.	 Gilfoyle E, O’Neill T, Cheng A. Improving patient 
safety during pediatric resuscitation: team 
performance and error. Maternal Newborn and 
Child Youth Strategic Clinical Network, Healthy 
Outcomes Improvement Fund. $49, 818. 2017 – 2019.
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13.	 Golding G, Mulvey M, Martin I, Bharat A, 
Demczuk W, Tsang R, van Domselaar G, Graham 
M, Amaratunga K, Corriveau A, Wylie J, Alexander 
D, LeBlanc J, Kapatai G, Dobson S, Srigley J, 
Mertz D, Bryce E, Lee B, John M, Delport J, Mari-
Tyson A, Hota S, Al-Rawahi G, Smieja M, Chui L, 
Freedman SB, Jamieson F, Lefebvre B, Hoang L, 
Ulanova M. Improving surveillance of non-enteric 
bacterial pathogens by whole genome sequencing 
[Neisseria gonorrhoeae (NG), Streptococcus 
pneumoniae (SP), Clostridium difficile (CD), 
Haemophilus influenzae (HI)] Health Canada — 
Genomics and Research Development Initiative. 
$275,000. 2017 – 2019.

14.	 Hagel Brent (PI), Fuselli Pamela A, Howard 
Andrew W, Macpherson Alison, Belton Kathy 
L, Kennedy Jacqueline, Ma Tracey, Owens Liz, 
Voaklander Donald, Buliung Ronald N, Cloutier 
Marie-Soleil, Emery Carolyn A, Faulkner Guy, 
Macarthur Colin, McCormack Gavin R, Morrow 
Gregory, Nettel-Aguirre Alberto, Pike Ian, 
Russell Kelly F, Torres Michel Juan Jose, Winters 
Meghan. ACH site lead Stang, Antonia. The Built 
Environment and Active Transportation Safety in 
Children and Youth. CIHR. $1,935,110. 2016 – 2021.

15.	 Hartling L (PI), Klassen T, Allain D, Fernandes 
R, Freedman SB, Johnson D, Plint A, Schreiber 
S. Interventions for bronchiolitis in the acute 
care setting: a systematic review and network 
meta-analysis. The Canadian Institute for Health 
Research. $100,000. 2016 – 2017

16.	 Hecker K, Lin Y, Kirton A, Cheng A. The 
Health Education Neuroassessment Laboratory 
(THENaL). John R Evans Leaders Fund, Canada 
Foundation for Innovation. $380,000. 2017 – 2020.

17.	 Johnson D, Co-Director. Klassen T (PI). TRanslating 
Emergency Knowledge for Kids (TREKK). 
National Centres of Excellence of Canada Knowledge 
Mobilization Grant. $1,600,000. 2016 – 2019.

18.	 Klassen T, Ali S, Freedman SB (PI), Lacaze-
Masmonteil T, Offringa M, Pechlivanoglou P, 
Plint A, Poonai N, Richer L, Finkelstein Y, Gouin 
S, Gravel J, Kelly L, McCabe C, Pullenayegum 
E, Sawyer S, Willan A, Yaskina M. Innovation in 
Pediatric Clinical Trials. CIHR - Operating Grant: 
SPOR Innovative Clinical Trial Multi-Year Grant. 
$2,999,998 (additional $5,397,974 in-kind). 2017 – 2021.

19.	 Lin J, Cheng A, Hecker K, Grant V, Currie G. The 
Effect of a New Training Program on CPR Quality 
of Paediatric Healthcare Providers: A Randomized 
Trial with Economic Evaluation. Royal College  
of Physicians and Surgeons of Canada. $50,000.  
2016 – 2017	

20.	 Melissa Parker Melissa (PI), Boutis Kathy, 
Burzynski Jeff, Choong Karen, Fox-Robichaud, 
Alison E, Fraser Douglas D, Gilfoyle Elaine, 
Hutchison James S, Joffe Ari R, Kam April, 
Schwartz Lisa J, Thabane Lehana, Thompson 
Graham C, Weiss Matthew. SQUEEZE Trial: A 
trial to determine whether septic shock reversal 
is quicker in pediatric patients randomized to an 
early goal directed fluid sparing strategy vs usual 
care. CIHR Project Scheme. $1,941,831.00. 2016 – 2020

21.	 Millar K (PI), Lord J, Eng Reuben, Ellaway Rachel. 
Program Evaluations of the Competence By Design 
Transition in the Cumming School of Medicine. 
Royal College of Physicians and Surgeons. $25,000. 
2017 – 2018. 

22.	 Perry R, Cheng A, Grant V. A Simulation-based 
Intervention Teaching Illness Management 
Skills to Caregivers of Children with Adrenal 
Insufficiency: A Randomized Controlled Study. 
Department of Pediatrics Innovation Award 2015. 
$24,260.00. 2016 – 2017

23.	 Scott S, Hartling L, Ali S, Currie G, Dyson M, 
Fernandes R, Fleck B, Freedman SB, Jabbour 
M, Johnson D, Junker A, Klassen T, Maynard D, 
Newton A, Plint A, Richer L, Robinson J, Robson K, 
Vandall-Walker V. Integrating evidence and parent 
engagement to optimize children’s healthcare. The 
Canadian Institute for Health Research, Foundation 
Grant. $2,500,000. 2016 – 2023

24.	 Stang A, Freedman SB, Plint A, Johnson D, Bialy 
L. A Consensus Meeting to Engage Patients and 
Families in Establishing Priorities for Multi-Site 
Research in Pediatric Emergency Medicine. Alberta  
Innovates Health Solutions, Community Engagement 
and Conference Grant. $8,000. 2016 – 2017.

25.	 Stang A, Thull-Freedman J, Smart K, 
Williamson T, Lang E, Mikrogianakis A, Wright 
B. Performance Measurement for High Acuity 
Pediatric Conditions. Maternal Newborn Child and 
Youth SCN Health Outcomes Improvement Fund. 
$276,000. 2016 – 2018.
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26.	 Thompson, Graham (PI), Brindle Mary, Eccles 
Robin, Vogel Hans, Hancock Bob, Kortbeek 
Simone, Martin Dori-Ann. Gene Expression 
Profiling in Pediatric Appendicitis (GEPPA). 
Alberta Health Services Surgery Strategic Clinical 
Network SEED Grant. $10,000. 2016 – 2017.

27.	 Thomson, Benjamin (PI); Thull-Freedman, 
Jennifer; Page, Stephen, Ferri de Barros Fabio. 
Creating a Multi-Disciplinary Shared Decision-
Making Pathway for Pediatric Low-Risk Fractures. 
Calgary Zone Quality Council. $22,000. 2017 – 2018.

28.	 Tijssen J, DeCaen A, Bhanji F, Cheng A, Morrison 
L. Analysis of variable contributing to bystander CPR 
rates in out-of-hospital cardiac arrest. Heart and 
Stroke Foundation of Canada. $40,000. 2017 – 2019.
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