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Program Background

The 2013 ATS Innovations in Fellowship Education Program 
called for all pulmonary, critical care, sleep and allergy programs to 
submit one innovative and novel best education practice done within 
their program to the ATS in an effort to 1) honor the top outstanding 
abstracts that exemplify an environment of  educational excellence 
and 2) share these best practice methods among other fellowship 
programs.

The Innovations in Fellowship Education Program  
was developed by the ATS Training Committee who reviewed  
all abstracts and selected up to five that they felt were up to 
exceptional. The committee ranked the abstracts on the following:

•	 Innovation: how unique is the program? 

•	 Educational Strategy: how did the program use 
various educational tenets to develop and implement 
the educational program (e.g. didactic sessions, case 
based, simulation training, outcome based learning)

•	 Implementation: how did the program 
implement this practice and how effective was the 
implementation? 

•	 Outcomes: were any outcome measures reported? 

•	 Transferability: how easily might this educational 
program be able to be used by other programs? 

The ATS Innovation in Fellowship Education Highlight Book 
includes abstracts from the following fellowship programs!

• Banner Good Samaritan Medical Center

• Baylor College of  Medicine*

• Baystate Medical Center

• Children’s Mercy Hospital and Clinics

• Children’s National Medical Center

• Emory University*

• Harvard Medical Center*

• Loyola University Medical Center

• Montefiore Medical Center*

• University of  Colorado Denver

• University of  North Carolina

• University of  Southern California

* Indicates the outstanding programs that were selected by the ATS Training Committee

The ATS congrATulATeS 
The following four 

ouTSTAnding fellowShip 
progrAmS

BAylor college of medicine

emory univerSiTy

hArvArd medicAl cenTer

monTefiore medicAl cenTer
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Banner good Samaritan medical center  Phoenix, aZ

Program 
description

the Banner good samaritan Medical center – phoenix va health care system pulmonary/critical care 
Fellowship program teaches clinical pulmonary and critical care medicine with a strong commitment to 
research and academics. our fellowship focuses on teaching strong clinical medicine skills. graduates from our 
program work in all aspects of pulmonary and critical care medicine. they also have training in percutanous 
needle biopsy, navigational bronchoscopy, eBus, bronchial thermoplasty, and endobronchial stent placement.

Type of  
Program

pulmonary and critical care

number of 
Fellows in 
Program

8

Submitter(s)  
of abstract

program director: Robert Raschke, Robert.Raschke@bannerhealth.com 
associate program director: david Baratz, dbaratz@aol.com

The Banner Good Samaritan Medical Center – Phoenix VA Health Care System Pulmonary/Critical Care Fellowship Program 
has developed an online journal for manuscript submission of  new research studies, case studies, review articles, board review 
material, historical articles, and editorials. Over the last few years the time that fellows have to meet clinical competency and 
produce academic manuscripts has been significantly reduced. The American College of  Graduate Medical Education has 
placed increasing requirements for clinical education in post-graduate medical education while simultaneously increasing the 
requirements for scholarly activity for fellows and faculty, yet restricting fellow work hours. Fellows are pulled in multiple 
different directions to learn clinical medicine, new interventional skills, and a broad knowledge base of  pulmonary, critical 
care, and sleep medicine topics. In addition they are required and expected to produce academic manuscripts including 
innovative research projects, case presentations, and review papers. Outlets for fellows to publish this information are limited 
and frequently require many months of  turn around time to come to press. 

The Southwest Journal of  Pulmonary and Critical Care Medicine (www.swjpcc.com) is an online journal that offers fellows 
the opportunity to publish academic papers, case reports, and review papers easily and with rapid times to publication. The 
journal edited by Richard Robbins, has published over 170 new articles with 56 first authored by pulmonary fellows in the 
past 2 years. In addition the Thoracic Societies from the states of  Arizona, California, Colorado, New Mexico have designated 
the journal as the academic publication for their societies. Academic programs from the University of  Arizona, Banner Good 
Samaritan Medical Center, Harvard Medical School, Maricopa County Medical Center, Mayo Clinic – Scottsdale, Midwestern 
University, the University of  New Mexico and the University of  Colorado have submitted papers. In addition international 
programs from the United Kingdom, Japan, and India have contributed to the SWJPPC. The Journal not only publishes 
scholarly papers but has sections dedicated to the teaching of  medical residents, fellows in pulmonary, critical care and sleep 
medicine and clinicians in practice. Journal Clubs for pulmonary, critical care medicine, and sleep medicine are published. 
Case-based teaching has been developed in pulmonary, critical care, and diagnostic imaging to provide a basis for self-based 
teaching. Board Review Type Questions have also been developed. There are also sections for articles on Medical History and 
Editorials. A job board is also available. The journal is listed in the Directory of  Open Access Journals. Readership has steadily 
grown to > 9000 hits per month and > 3000 unique hits. 

I submit that the Southwest Journal of  Pulmonary and Critical Care Medicine is an innovative educational practice that 
encourages excellence, teaching, and promotes research within our fellowship program. I strongly nominate it to be considered 
for the ATS 2013 Award for Innovations in Fellowship Education.
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Baylor college of medicine  Houston, TX

Program 
description

the pediatric pulmonology Fellowship program at Baylor college of Medicine prepares its graduates to have 
successful careers in academic, private, and community settings. the program provides a wide range of learning 
opportunities in both common and rare pediatric pulmonary diseases. the program accepts three fellows per 
year making it one of the largest pediatric pulmonology programs in the us. Fellows develop strong clinical, 
teaching, and research abilities while also meeting the requirements for subspecialty certification.

Type of  
Program

pediatric pulmonary

number of 
Fellows in 
Program

9

abstract Title Integrating an Interactive Respiratory therapy curriculum into pediatric pulmonology Fellowship training

abstract 
authors

Jennifer a. Rama, Md, Julia B. lawrence, Rt, Bradley cross, Rt, Miesha hughes, Rt,  
 lisa traplena, Rt, Marc g. schecter, Md

Submitter  
of abstract

Jennifer a. Rama, Md

BackgRound
Fellowship programs should prepare learners to be able to practice in different types of  settings, including ones with limited 
ancillary support. Many pediatric pulmonologists rely heavily on the skills of  respiratory therapists (RT), leaving pulmonology 
fellows less equipped to practice in smaller, community-based outpatient clinics where an RT may not be available. Learners 
in tertiary care academic centers are particularly vulnerable to receiving less hands-on experience due to widely available 
resources and staff. Thus, pulmonary trainees should demonstrate competency in basic RT skills in order to treat patients with 
pulmonary diseases successfully.

goals
1. Enhance skills and knowledge in:  

a) oxygen delivery devices,  
b) spirometry,  
c) metered dose inhalers (MDI) and 
d) airway clearance devices.

2. Demonstrate competency in skills that will enable a pediatric pulmonologist  
to practice independent of  an RT in an outpatient setting.

Methods
A needs assessment survey was sent to incoming and current pediatric pulmonology fellows to determine which RT skills were 
most necessary to teach and evaluate. The curriculum content was designed based on needs assessment results and focused on 
airway clearance devices with an additional written exam on airway clearance principles. Instruction was provided according 
to pre-defined objectives and included didactic and hands-on tutorials. Four general skills were evaluated before and after 
instruction; 1) providing airway clearance instruction 2) providing MDI instruction 3) selection/connection of  oxygen delivery 
devices and 4) obtaining acceptable spirometry. Fellows performed skills under direct observation of  fellowship program 
leadership and experienced RTs. Checklists of  critical items necessary to perform the skill proficiently was completed. Data 
was analyzed using Mcnemar’s test and Wilcoxon matched pair test. At the conclusion of  the course, fellows were asked 
to complete individual tutorial and overall course evaluations to collect feedback and to determine whether the goals and 
objectives of  the curriculum were met.
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Results
The response rate of  the needs assessment was 75%. Data revealed a perceived knowledge gap particularly in airway clearance 
devices and to a lesser extent in aerosolized medication, oxygen delivery, and spirometry. Nine fellows with varying levels of  
training from first to third year fellowship participated in the curriculum, but only six or seven fellows were included in the 
analysis depending on the skill station completed. Fellows who did not complete both pre and post assessments were excluded. 
There was a significant improvement in the medians of  written test scores and the percent items performed correctly during 
instruction of  mask and mouthpiece spacers with MDI, acapella, flutter, and threshold positive expiratory pressure device, 
p<0.05, n= 7. Data from completed individual tutorial evaluations, n=6, revealed a significant self-reported improvement in 
selection of  appropriate oxygen delivery devices, differentiation of  oxygen interfaces and flow, as well as in coaching patients 
to perform spirometry according to American Thoracic Society acceptability criteria, p<0.05. Data from completed overall 
course evaluations, n=6, revealed that the course objectives had been met; one hundred percent of  fellows felt that they 
improved their skills and acquired knowledge in all four areas. Furthermore, all fellows indicated that the curriculum should be 
offered yearly.

conclusIon
This novel and interactive curriculum provides meaningful competency-based assessment of  pulmonary trainees in RT skills 
essential to treat pediatric patients with pulmonary disease. By evaluating fellows’ ability to provide instruction to others, 
the curriculum incorporates the learning pyramid theory which illustrates the best educational method to enhance the most 
retention is through teaching. Future directions include determining retention time of  skills and knowledge acquired from this 
learning experience.
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Baystate medical center   Springfield, MA

Program 
description

the Baystate fellowship is an internal medicine based critical care training program committed to providing 
excellent clinical training. Fellows are exposed to all aspects of caring for the critically ill, including medical, 
surgical and neurological patients in a true multi-disciplinary setting. the curriculum is constantly evolving with 
simulation playing an active role in teaching the various aspects of critical care medicine.

Type of  
Program

critical care

number of 
Fellows in 
Program

4

Submitter  
of abstract

program director: patrick t. Mailloux,do,  
associate program director: Mark tidswell, Md

Physicians caring for the critically ill require the ability to think and act quickly to correct abnormal physiology, allowing the 
patient to stabilize and not only survive their illness but thrive. If  mistakes are made the price may be the life of  a fellow 
human being under a doctor’s care. Critical care fellows are responsible for assessing and treating the most unstable patients 
in the hospital, with little margin for error, and often oversee difficult decision making with loved ones. Given the high stakes, 
it is necessary to develop strategies for recognizing and correcting cognitive errors with a minimization of  their impact in 
the patient care arena. Simulation provides an opportunity for learners to develop the necessary cognitive skills for treating 
unstable patients in a safe, non-punitive setting. 

Using high-fidelity patient simulators, we constructed an innovative, longitudinal curriculum to train first year critical care 
fellows in common scenarios encountered while treating an ICU patient. The initial session begins with the fellows caring 
for an unstable, post-operative patient arriving in the ICU after an open repair for a ruptured abdominal aortic aneurysm. 
The learners must choose to rapidly resuscitate the patient with large quantities of  IV fluid, appropriately request and 
incorporate clinical information, and recognize and respond to the importance of  stabilizing the patient in a timely manner. 
In subsequent simulation sessions, the learners must evaluate and manage the same simulated patient as it experiences typical 
ICU complications, including abdominal compartment syndrome, peri-operative myocardial infarction, acute renal failure, 
ventilator associated pneumonia, delirium, ARDS, pneumothorax, cardiac arrest and anoxic brain injury. The fellows must 
navigate through each issue during the respective session and make appropriate decisions to allow the patient the best chance 
of  recovery. The final scenario involves a human actor portraying a distraught family member. The fellows must guide her 
through appropriate end of  life decision-making. As with other simulation scenarios, learners are not coached during their 
discussions of  decision making. If  errors are made the simulated patient experiences the consequences and the fellows’ 
performance is evaluated during debriefing.  

Further, to probe cognitive limitations, pitfalls are incorporated into each session. This educational strategy is based upon 
experiential learning where the fellows reflect on an experience and recognize how to conceptualize and implement important 
lessons into future situations. The training in the simulation center is designed to be as realistic as possible, and easily 
translated to the bedside in the ICU with the ultimate goal of  improving patient safety and outcomes. This is a novel way for 
critical care fellows to acquire the skills necessary as they transition to being experts. This strategy for training our critical care 
fellows is in its third year and continues to evolve as we gain more experience with the process. Our most recent improvement 
to the simulation training is a focus on a more active role by the learner, with required reading relative to each scenario 
provided, a debriefing session, written exam questions and opportunity to review a video of  each scenario in which the fellow 
participated. The efficacy of  this training method is assessed via a survey of  each participant at the end of  the sequence, with 
the questions exploring their perceived overall value of  the curriculum, impact on their confidence, ability to enhance their 
role on the ICU team, realism of  the scenarios, and utility of  feedback. To date, the learners view the sessions favorably  
and their feedback is continually incorporated into the curriculum to maximize the impact and efficiency of  time spent  
in this endeavor.
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children’s mercy Hospital and clinics   kansas city, mo

Program description children’s Mercy hospitals and clinics/university of Missouri-kansas city allergy and Immunology 
Fellowship program is a two-year program which provides cross-training in both pediatric and adult 
allergy and immunology. Our faculty is comprised of seven board-certified allergist-immunologists 
and one phd researcher who are involved in fellowship education. Besides a diverse patient 
population, the fellows have opportunities to work in clinical research, basic-science research, clinical 
pharmacology and environmental assessments. 

Type of Program allergy and Immunology

number of Fellows  
in Program

5

abstract Title enjoy cola…education Begins here

abstract authors t Federly, s argo, n Raje, pJ dowling, J portnoy

Submitter of abstract tara Federly, Md

In the age of  computers, tablets, smartphones, internet and intranet, it is imperative for medical education to keep up with 
the times. Our Allergy and Immunology Fellowship Program at Children’s Mercy Hospitals and Clinics/University of   
Missouri – Kansas City is doing just that. In 2008 Conferences Online Allergy (COLA) was established by the American 
College of  Allergy, Asthma and Immunology as a venue for allergists to share information via online conferences. However, 
for our fellowship program COLA has developed into an interactive didactic curriculum which reaches far beyond the doors 
of  our conference room.

The education of  our fellows has always been a priority at Children’s Mercy Hospitals and Clinics/University of  Missouri – 
Kansas City. Our fellowship program observes two hours of  protected time every Monday and Friday morning for didactic 
lectures. These lectures are broadcast live on GoToMeeting, an online video and audio conferencing tool. GoToMeeting allows 
presenters to lecture from our conference room or off-site from their computer to an audience which includes our conference 
room attendees as well as other attendees logged on from around the country and the world. Attendees can log on for free 
at www.childrensmercy.org/cola from their Mac, PC, iPad, iPhone or Android. This feature allows fellows to attend lectures 
while on off-site rotations, on vacation or on personal/maternity leave. Other attendees, including our attendings, past fellows, 
residents, medical students, fellows from other fellowship programs as well as any interested individuals, can all interact via 
microphone or keyboard throughout the lecture. 

In addition to live viewing, many conferences are recorded and posted to YouTube and iTunes for later viewing. Our fellows 
use these online venues to watch lectures they have missed or review a previously seen lecture of  special interest. COLA 
currently has 152 videos posted on YouTube. Videos can be accessed by searching YouTube or from our YouTube channel at 
www.youtube.com/acaaicola. Since early October, COLA YouTube videos have had 24,780 views, with 4416 views in the last 
30 days. Popular videos include flow cytometry, eosinophilic esophagitis, B-cell activation, Churg-Stauss syndrome and alpha-
gal food allergy which have over 1,000 views each. Over 250,000 iTunes videos have been downloaded since January 1, 2012. 
Popular downloads include billing and coding, angioedema/urticaria and bronchoprovocation with 9000-10,000 downloads 
each. This year selected COLA conferences have also become available for free CME credit.

The content and quality of  our lectures are also top of  the line. The first two months of  each academic year begins with 
an orientation series. The series features interactive lectures presented by experts in the field from across the country on 
specific allergy, immunology, pulmonology and dermatology topics. This provides fellows with a foundation of  current and 
up-to-date knowledge to begin their training. The remainder of  the year includes core curriculum topics, journal club, patient 
management and an in-depth immunology lecture series.

Conferences Online Allergy has provided our fellows with a comprehensive, up-to-date and easily accessible educational tool, 
which likely represents the future of  medical education. Since implementing this curriculum our fellow’s pass rate for the 
allergy and immunology specialty board examination has been one hundred percent. We believe this program has provided our 
fellows with an educational opportunity that ensures academic and clinical success. Our current fellows will continue to access 
COLA beyond fellowship training and, who knows, maybe someday one of  them will be presenting on COLA from across the 
country or the world to the fellows of  the future.  
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children’s national medical center   Washington, dc

Program description the pediatric pulmonary Fellowship at children’s national Medical center is a three-year acgMe 
accredited program that trains individuals to become board-certified pediatric pulmonologists. 
the program consists of 16 months of clinical training with the rest of time devoted to research 
activities. our presented innovative approach is a lung and airway Biology curriculum, which 
provides instruction in cellular & molecular biology, genomics and proteomics of the respiratory 
system in a format tailored for clinical trainees.

Type of Program pediatric pulmonary

number of Fellows  
in Program

6

abstract Title Intergrading lung and airway Biology to pediatric pulmonary Fellowship:  a translational approach 
for the next generation of pediatric pulmonary pulmonologists

Submitter of abstract geovanny F. perez, Md

BackgRound
Pediatric Pulmonary training programs have two well-defined parallel components: clinical training and project-oriented 
research activities. The increasing need to translate basic science findings to clinical applications has motivated our Pediatric 
Pulmonary Fellowship program at Children’s National Medical Center (CNMC) in Washington, D.C. to add a third academic 
component, a Lung and Airway Biology Curriculum, to supplement our educational format, which consists of  lectures 
tailored for clinical trainees. The new curriculum provides basic instruction in cellular and molecular biology, as well as 
genomics and proteomics, focused on the respiratory system. This innovative training strategy aims to develop a translational 
educational environment for the next generation of  pediatric pulmonologists. At the same time, it provides a clinical view 
for research faculty, Ph.D. candidates and post-doctoral scholars at George Washington University (GWU). The Lung and 
Airway Biology curriculum is a multi-disciplinary effort of  Dr. Iman Sami, M.D. (Fellowship Program Director), Dr. Mary 
Rose Ph.D. (Research Director Pediatric Pulmonary Division), Dr. Gustavo Nino, M.D. (Curriculum Coordinator) and a group 
of  faculty (Table 1) conducting lung and airway biology research in the Children’s Research institute (CRI) at CNMC and the 
Department of  Integrative Systems Biology (ISB) at GWU.   

educatIonal stRategy
The overall goal of  the Lung and Airway Biology Curriculum is to connect the clinical and research tracks during pediatric 
pulmonary fellowship training with translational basic science education. Rather than developing expertise in a specific area, 
which is best attained with a mentored research project, this curriculum intends to give a practical overview of  basic sciences 
to facilitate the generation of  translational approaches by clinical trainees. This educational program also aims to generate 
direct interactions between clinicians and scientists in CNMC/CRI and GWU/ISB, which may lead to productive research 
collaborations.

IMpleMentatIon
The curriculum includes  mandatory core didactic sessions in Lung and Airway Biology (once a month on Friday at 8am-9:30 
am) and a weekly research lectures attended by fellows during their research time (Mondays at 8:45am-9:45am) with the Airway 
Biology group at CNMC/CRI and GWU/ISB. Table 2 illustrates the proposed core lecture series and speakers for 2013. The 
Lung and Airway Biology academic component is independent of  other clinical and research educational activities of  our 
fellowship program.  Fellows are still required to attend regular lectures that cover clinical and physiology topics. They also 
identify a mentor/project and a scholarship oversight committee (SOC) that will guide research activities during fellowship. 

outcoMes
The integration of  the Lung and Airway Biology Curriculum to our pediatric pulmonary fellowship program is still in the early 
stages. In 2009 the Airway Biology group at CNMC/CRI and GWU/ISB invited pulmonary fellows to attend weekly meetings 
during research time. This group has also provided monthly lecture series on Fridays  allowing a connection between clinicians 
and airway biology researchers. As a result, a more structured Lung and Airway Biology core lecture series has been developed 
for 2013 (Table 1). Despite its novelty, the integration of  airway biology scientists into our pediatric pulmonary fellowship 
program has already produced positive outcomes including a significant increase in the number of  ATS abstracts submitted by 
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fellows in the last 18 months (Fig 1), which we anticipate will  
result in publications. Many of  these projects use translational  
research approaches such as genomic, proteomic and  
phenotypical analysis of  human data. We expect research  
productivity of  fellows will increase further next year with  
the commencement of  the Lung and Airway Biology core  
curriculum.

Lung and airWay BioLogy curricuLum 2013

Table 1. Faculty

FacuLTy deParTmenT

Mary callaghan Rose, 
ph.d.

professor, departments of Integrative systems Biology, pediatrics, and Biochemistry & Molecular Biology, george 
washington university. director of Research, division of pediatric pulmonary and sleep Medicine, children’s national 
Medical center. 

eric p hoffman, ph.d. professor and chairman, department of Integrative systems Biology, george washington university. director, Research 
center for genetic Medicine, children’s national Medical center.

Robert J Freishtat, Md, 
Mph

associate professor of pediatrics, emergency Medicine, and Integrative systems Biology, george washington university. 
director of Research, division of emergency Medicine, children’s national Medical center. 

diego preciado, Md, ph.d. assistant professor of otolaryngology, pediatrics and Integrative systems Biology, george washington university. 
Fellowship director, division of pediatric otolaryngology, children’s national Medical center.

anamaris colberg-poley, 
ph.d.

professor, departments of Integrative systems Biology, Biochemistry & Molecular Biology, george washington university

gustavo nino, Md assistant professor of pediatrics, pediatric pulmonary & sleep Medicine, and Integrative systems Biology, george 
washington university and children’s national Medical center. 

dinesh pillai, Md assistant professor of pediatrics, pediatric pulmonary & sleep Medicine, and Integrative systems Biology, george 
washington university and children’s national Medical center.

Juan Ibla, Md assistant professor of anesthesiology and critical care Medicine, pediatrics and Integrative systems Biology, george 
washington university and children’s national Medical center.

Judith owens, Md,  
Mph

professor of pediatrics, george washington university. director, pediatric sleep Medicine, children’s national Medical 
center.

daniel lewin, ph.d. assistant professor and associate director of pediatric sleep Medicine, children’s national Medical center.

Table 2. curriculum 

daTe ToPic FacuLTy
July/2013 Introduction to Basic cellular and Molecular approaches in airway Biology nino/Freishtat/Rose

aug/2013 translational Research and genomic approaches Freishtat/hoffman

sep/2013 airway Mucus Regulation Rose

oct/2013 airway epithelial Biology pillai/Rose

nov/2013 airway secretome and proteomic approaches pillai

dec/2013 upper airway Biology preciado

Jan/2013 Airway Inflammation and Smooth Muscle Biology nino

Feb/2013 lung Injury and Repair Freishtat

Mar/2013 pulmonary endothelial Biology and Molecular effects of hypoxemia Ibla

apr/2013 viral Respiratory Biology and the human Microbiome project colberg-poley

May/2013 Role of MicroRnas in lung and epigenetics airway disease nino/ Rose

Jun/2013 sleep and circadian Biology lewin/owens

Fellows Abstract Sugmissions to ATS and
other Pulmonary/Sleep Conferences 

year
2009

#
 o

f a
bs

tr
ac

s

ATS
All conferences

8

6

4

2

0
year
2010

year
2011

year
2012

Figure 1: Increase in fellow’s research 
productivity after airway Biology integration to 
pulmonary Fellowship (2009 - 2012).
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emory university   atlanta, ga

Program description  our fellowship individualizes the second- and third-year experience to target the career goals of 
trainees by enrolling them in one of two pathways. our clinical experts engage in a rigorous clinical 
experience with participation in clinical research and academic writing. our clinician-scientists 
complete core clinical training prior to joining our nIh-funded training grant. these academic 
pathways provide the necessary protected time to develop a career in either clinical research or 
basic science.

Type of Program pulmonary and critical care

number of Fellows  
in Program

14

abstract Title a Formalized curriculum for critical care ultrasonography:  a single Fellowship experience

abstract authors ahmed khan1, william hunt1, david green1, timothy udoji1, carter co1, david Quintero1,  
eliza Bacot1, Rabih Bechara1, gautam kumar2, david schulman1

Submitter of abstract david a. schulman, Md

BackgRound
The portability and low cost of  ultrasound make it an important point-of-care tool in modern critical care medicine. Critical 
care practitioners trained in the use of  ultrasound can improve patient safety and obtain key bedside information about 
patients’ volume status, cardiac function, chest and abdominal pathology1-3. The Accreditation Council for Graduate Medical 
Education (ACGME) currently requires fellows to demonstrate knowledge of  “imaging techniques commonly employed in 
the evaluation of  patients…including the use of  ultrasound”4. To our knowledge, few teaching institutions have employed 
structured curricula to develop pulmonary and critical care fellows’ ultrasound proficiency in accordance with ACGME 
recommendations. Therefore, we created a formal curriculum designed to foster the acquisition and maintenance of  minimal 
competence in basic critical care ultrasound. 

Methods
A curriculum was structured to provide focused and high-yield learning objectives that met the minimum ultrasound 
competence outlined by previously-published consensus statements5,6. The instructors constructed the course using a three-
phase approach that involved initial core training, maintenance of  skills, and immediate and longitudinal evaluation. 

Initial training featured 16 hours of  combined lecture series and supervised hands-on training sessions with consenting 
critical care patients. The lecture material reviewed basic ultrasound physics and key learning objectives required to achieve 
competence with acquisition and interpretation of  vascular, abdominal, thoracic, and echocardiography images (Table 1).  
The value of  the echocardiography portion of  the course was enhanced by interdepartmental collaboration with the Division 
of  Cardiology and exploration of  cadaveric hearts provided by the medical school anatomy lab.

Multiple choice pre- and post-tests and direct instructor observation were used to evaluate the immediate impact of  the course 
on fellows’ image interpretation and acquisition skills respectively. A Likert-scale survey was conducted to determine self-
reported comfort interpreting ultrasound images. To reinforce initial training concepts, fellows were asked to log ultrasound 
images acquired during their clinical rotations and present them at monthly review sessions proctored by a course instructor. 
Long-term concept and skill retention will be assessed using a capstone objective structured clinical examination (OSCE), 
whereby fellows will be directly observed during a series of  patient encounters and provided formal feedback. Finally, 
fellows will be required to demonstrate procedural competence using ultrasound while performing diagnostic thoracentesis, 
paracentesis, and central vein cannulation. Each fellow will be required to perform three successful ultrasound-guided 
procedures in each category, and one procedure must be supervised by a course instructor. 

Results
Following initial training, the mean score on the combined vascular, abdominal and thoracic image interpretation test 
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improved from 72% to 89% (p<0.01) (Figure 1). Less pronounced, but significant increases in the group mean score were 
achieved on the echocardiogram image interpretation test after initial training (Figure 1).

Upon receiving the initial training, all fellows demonstrated competence acquiring and interpreting the vascular, thoracic, 
abdominal, and four-chamber echocardiogram images highlighted in Table 1. The Likert-scale survey revealed that fellows felt 
significantly more comfortable interpreting ultrasound images after course instruction (Figure 2). 

conclusIons
We developed a novel curriculum to train and evaluate fellows in basic critical care ultrasonography. As assessed by both 
objective testing and subjective measures of  self-reported comfort, the course increased our fellows’ critical care ultrasound 
competence. This experience should encourage other training programs to establish similar ultrasound competence initiatives 
for incoming members of  the critical care profession.

ReFeRences
1. Jones AE, Tayal VS, Sullivan DM, et al. Randomized, controlled trial of  immediate versus delayed goal-directed ultrasound 
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and lung ultrasonography in acute respiratory distress syndrome. Anesthesiology 2004; 100:9-15

3. Randolph AG, Cook DJ, Gonzales CA, et al. Ultrasound guidance for placement of  central venous catheters: a meta-analysis 
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Figure 1: pulmonary and critical care trainees 
achieved higher ultrasound interpretation scores 
after receiving course instruction.

Figure 2: trainees receiving initial core training 
instruction in critical care ultrasound reported 
increased comfort interpreting ultrasound images. 
self-reported comfort scores were measured using 
a 5-point likert.
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Harvard medical center (1)   Boston, ma

Program description  thoracic ultrasound is a necessary skill for the practicing intensivist. Formal training has not been 
widely incorporated into pulmonary and critical care training programs, and many faculty and fellows 
are not competent with this technology.  we have developed an innovative thoracic ultrasound 
curriculum that combines web-based didactics and hands-on training.  the impact of the curriculum 
is now being investigated, and we anticipate that our standardized approach will be sustainable and 
exportable to other training programs.

Type of Program combined Fellowship

number of Fellows  
in Program

30

abstract Title thoracic ultrasoundtraining for Medical Intensivists

abstract authors nancy e. lange Md Mph2,3, JakobI. Mcsparron Md1,3, anthony Massaro Md2,3, Rebecca M. Baron Md2,3 

1carl J. shapiro Institute for education & Research, Beth Israel deaconess Medical center and 
2division of pulmonary and critical care Medicine, department of Medicine, Brigham and women’s 
hospital and 3harvard Medical school

Submitter of abstract Jakob Mcsparron

RatIonale
Critical care ultrasound (CCUS) is becoming a necessary skill for the practicing intensivist. With high sensitivity and specificity 
for identifying the etiology of  respiratory failure, thoracic ultrasonography is particularly relevant in the intensive care unit. 
Furthermore, ultrasound-guided thoracentesis decreases complications and can be performed safely in mechanically ventilated 
patients. Formal training has not been widely incorporated into pulmonary/critical care fellowships, and many faculty and 
fellows are not competent with this technology. Research exploring training in thoracic ultrasound is limited with marked 
variability among training programs. Our innovative curriculum based on available literature that combines web-based 
didactics and hands-on training offers a standardized approach for programs seeking to implement ultrasound training.  
We have developed a CCUS curriculum focused on lung/pleural ultrasound and are investigating the impact of  the curriculum 
with pre/post-tests, assessment of  skills using simulation, and evaluating the need for periodic refresher training. Skill 
retention is assessed using follow-up testing at periodic intervals following initial training.

Methods
This is a prospective interventional pre-post study of  10 attending intensivists and 20 critical care fellows. The curriculum is 
a combination of  interactive web-based didactics, clinical case discussions, and hands-on training. Subjects complete a written 
pretest and perform an observed thoracentesis on a simulator to evaluate baseline knowledge and skills. A written posttest and 
simulated thoracentesis is performed upon course completion and at 6 months to assess the impact of  the curriculum and 
retention of  skills. Half  of  the group is randomized to a refresher course at 3 months after initial training. Pre- and post-test 
scores are compared by individual subjects and in aggregate as well as between subjects who underwent refresher training and 
those who did not.

Results
Based on a thorough literature review, a thoracic ultrasound curriculum for medical intensivists was created including both a 
web-based lecture and hands-on skill sessions. We anticipate this short and feasible curriculum will effectively train faculty and 
fellows in the use of  lung and pleural ultrasound, including performance of  ultrasound-guided thoracentesis. We expect that 
those who undergo refresher training will have improved performance on testing than those who do not. 

conclusIons
Ultrasound training is becoming essential for pulmonary and critical care fellowships. Our study assesses the effectiveness 
of  a comprehensive and feasible curriculum for medical intensivists. We anticipate that our innovative design using web-
based didactics has the potential to facilitate sustainability from year to year and makes our curriculum easily exported and 
implemented by other programs.

FundIng
This project is supported by a grant from the Partners Centers of  Expertise in Education.
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Harvard medical center (2)   Boston, ma

Program description  a needs assessment has demonstrated that our fellows are interested in improving their teaching 
skills and pursuing careers in medical education. we have designed a dedicated fellow-as-teacher 
rotation to provide trainees with an introduction to key aspects of medical education while 
participating in hands-on teaching opportunities.  this experience combines observed teaching, 
ostes, and attending-level feedback in order to improve fellows’ teaching skills and encourage 
fellows to explore careers as medical educators.

Type of Program combined Fellowship

number of Fellows  
in Program

30

abstract Title teaching Fellows to teach: developing Medical education skills in pulmonary and critical care 
Fellowship training

abstract authors Jakob I. Mcsparron Md, Jeremy B. Richards Md, Ma, david h. Roberts Md, Richard M. schwartzstein 
Md, and peter clardy Md 

carl J. shapiro Institute for education & Research at the Beth Israel deaconess Medical center and 
the harvard pulmonary Fellowship program, Massachusetts general hospital

Submitter of abstract Jakob Mcsparron

RatIonale
Teaching is a core component of  academic medical practice, from engaging medical students or residents in clinical settings 
to educating patients about their health issues and treatments. The role of  physicians as teachers is emphasized in the 
Accreditation Council for Graduate Medical Education’s Practice-based Learning and Improvement core competency. 
Although fellows traditionally receive explicit clinical and research training, instruction on teaching skills is frequently absent 
from fellowship curricula. Given this context and the strong interest among our fellows in improving their teaching skills, 
we implemented a novel educational innovation in our Pulmonary and Critical Care Medicine (PCCM) fellowship training 
program: faculty observation of  fellows’ morning ICU teaching sessions followed by directed feedback, complimented by a 
dedicated medical education rotation. 

Methods
We performed a needs assessment by anonymously surveying all PCCM fellows in the four-year Harvard Fellowship 
Program regarding their attitudes about developing their teaching skills and their career interest in medical education. To 
address fellows’ interest in developing teaching skills as demonstrated in the needs assessment, we implemented dedicated 
faculty observation of  fellows’ small group teaching occurring four times a month by two separate attendings with advanced 
training as medical educators. A standardized assessment tool is used by faculty observing fellows teaching, and dedicated 
feedback is provided immediately after the observation. Feedback focuses on the key skills of  didactic teaching, small group 
discussion leadership, and reflective practice on teaching strategies and techniques. In some cases, the attending assists the 
fellow in planning a new educational approach to a particular topic. The culmination of  teaching observations, a new “fellow-
as-teacher” rotation combines diverse teaching experiences (small group, lecture, simulation, procedural teaching, patient 
education) with formal didactics led by experts in medical education. During this protected time, fellows are introduced to 
aspects of  education theory, teaching strategies, education research, and learner assessment. A unique component of  this 
rotation is the incorporation of  an objective structured teaching exercise (OSTE), in which fellows are observed teaching 
a standardized student in the simulation center and receive directed feedback during a subsequent debriefing. The OSTE 
provides the trainee with immediate feedback, and allows for objective evaluation of  teaching skills in a standardized 
environment.  

Results
Fellows in our program demonstrate extremely high self-reported interest in developing their teaching skills: 56% of  fellows 
rank teaching skills as “very important”, 30% as “important”, and 15% as “moderately important”. With regard to pursuing a 
career as a medical educator, 22% of  fellows are “very interested” and 33% are “interested”. In response to questions about 
faculty observations of  their teaching, 70% of  Fellows reported being observed on ICU rotations, and 28% noted that their 
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teaching was observed on Pulmonary Consult rotations. Fellows feel that dedicated observation of  and feedback about their 
teaching is beneficial; 90% of  fellows indicate that they feel more comfortable as teachers from the beginning to end of  the 
academic year. 

conclusIons
Our needs assessment demonstrates that PCCM fellows are interested in improving their teaching skills and a sizeable 
percentage are interested in pursuing careers in medical education. Dedicated observation of  fellows’ teaching in small group 
sessions is both noted and appreciated by fellows, and they feel that focused assessment of  their teaching contributes to 
them becoming better teachers. Our fellow-as-teacher rotation combines an intense introduction to key aspects of  medical 
education with hands-on teaching opportunities. Increasing the frequency of  teaching opportunities, observed teaching, 
OSTEs, and attending-level feedback will improve fellows’ teaching skills and encourage fellows to explore careers as  
medical educators. 

review of Teaching – observational checklist
Fellow observed: clinical Session observed: date:

observer: number of Learners:

e o no na notes
developing a Learning climate
know the learners ☐ ☐ ☐ ☐
listen to the learners ☐ ☐ ☐ ☐
encourage learners to voice uncertainty ☐ ☐ ☐ ☐
Build on learners’ previous knowledge ☐ ☐ ☐ ☐
engages all learners ☐ ☐ ☐ ☐
expresses respect for learners ☐ ☐ ☐ ☐
encourages learners to participate actively in discussions ☐ ☐ ☐ ☐
demonstrates enthusiasm for teaching ☐ ☐ ☐ ☐
encourages group engagement and collaboration ☐ ☐ ☐ ☐
shows appropriate non-verbal communication skills ☐ ☐ ☐ ☐
handles distractions ☐ ☐ ☐ ☐
managing Session
communicates clear goals and agenda for session ☐ ☐ ☐ ☐
Modifies session plans in response to learners’ needs ☐ ☐ ☐ ☐
organizes the session appropriately ☐ ☐ ☐ ☐
keep track of time ☐ ☐ ☐ ☐
uses chalkboard effectively ☐ ☐ ☐ ☐
Includes focused teaching points ☐ ☐ ☐ ☐
emphasizes understanding of concepts ☐ ☐ ☐ ☐
Incorporates clinical correlate ☐ ☐ ☐ ☐
concludes session with key teaching points ☐ ☐ ☐ ☐
identifying methods to improve Learning
uses questions appropriately to the level of learners ☐ ☐ ☐ ☐
challenges learners’ assumptions and explores their reasoning ☐ ☐ ☐ ☐
uses didactic techniques effectively ☐ ☐ ☐ ☐
Acknowledges personal knowledge deficits ☐ ☐ ☐ ☐
encourages learners to pursue and critically appraise the litera-
ture ☐ ☐ ☐ ☐

overall comments

these behaviors may occur within a given clinical teaching session. observe the teaching session and then consider each item carefully and place a 
check next to your response. (e= exemplary, o= observed, no = not observed, na = not applicable)
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Loyola university medical center   maywood, iL

Program description  we have a 3 year fellowship program and we take 4 Fellows per year. loyola univerisity medical 
Center is affiliated to the Stritch School of Medicine.  We are a tertiary care center with a level 1 
trauma center. we have a successful lung tranaplant program which is the busiest in the state of 
Illinois. our fellows do 2 year of clinical work and spend 9-12 months in research.

Type of Program pulmonary and critical care

number of Fellows  
in Program

12

abstract Title Increasing Journal Review among Fellows-In-training

Submitter of abstract program director: sunita kumar, Md

Many of  us are pressed for time when it comes to reviewing all the pertinent publications of  our field and restrict reading 
to one or two journals at the most. Journal reading is an important aspect of  Fellowship training to enhance Fellows’ ability 
to critically review the literature. ACGME currently requires Fellows to participate in a monthly Journal Conference. Due to 
clinical responsibilities, off-site rotations, Fellows are sometimes unable to attend this conference regularly.

Fellows present weekly at Journal Club at our institution where they present 2 articles each, one of  which is from the 
AJRCCM. Each Fellow presents about 2-3 times in the year. However, their exposure to other journals and their self-reading 
of  the monthly core journals appears to be deficient despite this weekly learning activity. I conducted a survey to evaluate 
Fellows’ journal reading practice. 8 of  the 12 fellows responded to the survey. The results of  this survey were:

• Most commonly read journals were CHEST (87.5%) and AJRCCM (75%)
• 6 out of  8 fellows (85.7%) read less than 3 articles per journal issue
• 5 out of  8 (62.5%) were not at all satisfied, 2 (25%) were somewhat satisfied  

and 1 was very satisfied with their current reading practice
• All of  them (100%) cited lack of  time as the most important reason for their limited reading
• 7 of  8 (87.5%)indicated that they were more likely to read a few relevant articles from  

different journals if  these were pointed out to them

I aired the idea of  creating an internal publication “Loyola PCCM Journal Watch” to my Fellows. I got a “conditional 
approval” for 6 months. Some of  the Fellows felt that this should replace the weekly Journal Club, but were willing to give it a 
try. Fellows were assigned to read a different journal each month. They email the summaries of  at least 2 articles to me by the 
15th of  the following month. They also listed interesting review articles worth reading from these journals. For instance, they 
reviewed the AJRCCM September 1st and 15th issues and submitted their summaries by email to me by October 15th. 
I would then compile the summaries and release the PDF to all the faculty and fellows. I conducted a follow up survey  
after 2 summaries went out. 8 of  12 (67%) Fellows responded and the results are shown in Table 1.

The monthly publication was well received among the faculty and the fellows. Personally, I became aware of  interesting 
articles, which I might not have had the chance to review myself, but for this publication. It also allowed the Fellows to  
review other journals they were not in the habit of  reading.

Journal offers a wealth of  information, both in terms of  original research papers and review articles. Practices established 
during this period will likely shape the reading habits post Fellowship. This exercise of  journal review increased exposure  
of  the Fellows to journals and articles that could not be achieved through a monthly or weekly Journal Club.

Table 1: results of Survey conducted to assess the impact of “Loyola Pccm Journal Watch”

yes no I don’t know

do you think Journal watch should continue? 5 (62.5%) 0 3 (37.5%)

do you read through the entire publication ? 4 (50%) 4 (50%) 0

has this increased your exposure to other journals? 7 (87.5%) 1(12.5%) 0

do you feel more informed as a result of this exercise? 8 (100%) 0 0

does this add to your learning beyond the weekly Journal club 8 (100%) 0 0
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Montefiore Medical Center   Bronx, ny

Program description  Our critical care fellowship program consists of 13 fellows: 3 each in the first and second year of a 
two-year critical care fellowship; 7 are in a one-year critical care fellowship after completing two-
year fellowships in pulmonary medicine.  we integrated a communication skills training program 
into a one-month palliative care teaching module with the goal of improving our fellows’ skill and 
comfort with running family meetings in critical care settings.

Type of Program critical care

number of Fellows  
in Program

13

abstract Title let’s talk critical:  the development and evaluation of a communication skills training program for 
critical care trainees

abstract authors aluko a. hope1; Jennifer M. howes1; lindsay a. dow1; adam B. keene1; James a. Fausto2; s. Jean hsieh1; 
Michelle n. gong1

1department of Medicine, division of critical care Medicine and 2department of Family and social 
Medicine, palliative care program at albert einstein college of Medicine of yeshiva university, Bronx, 
new york

Submitter of abstract program director:  adam keene, Md

RatIonale
Even though effective communication with patients and their surrogates has been shown to improve patient- and family-
centered outcomes in the Intensive Care Unit, trainees in critical care medicine do not feel adequately trained to conduct 
family meetings. Time constraints on hospital teaching make integrating communication skills practice into the curriculum 
particularly challenging. We aimed to develop a communication skills program that could be easily integrated into the teaching 
module of  a U.S. critical care fellowship. 

Methods
We surveyed trainees and faculty members to better understand their attitudes and experiences regarding communication 
with patients and families in the critical care setting. We developed four simulation cases that we thought provided important 
communication challenges for the critical care trainees. By consensus, we developed a list of  directly observable skills that 
could be measured to evaluate the trainee during each practice session and rated the skill level (1, 2 or 3) of  each observable 
skill (see table 1). Faculty evaluators were instructed to relate feedback to these specific observable skills. Clinicians were 
recruited from the division to play the surrogates during the simulation cases. Trainees were given up to 4 different 
opportunities to practice their communication skills with directed feedback (two cases at the beginning of  the month and a 
different two cases at the month’s end). Lectures and case discussion during the month provided opportunity for role playing 
and trainee reflection (see figure 1). Our primary measure of  effectiveness was the fellows’ self-reported comfort level with 
family meetings after the month-long curriculum was completed.

Results
The first simulation at the beginning of  the month highlighted important skill deficits in our trainees: performance rates for 
skills like describing the overall goal of  the meeting, summarizing and providing a follow up plan were ≤ 50% (see table 2). 
In general, trainees showed higher performance rates in most skills during the simulation at the end of  the month compared 
to the beginning of  the month, particularly in level 2 skills (see figure 2). All participants reported feeling “slightly more” or 
“much more” comfortable with family meetings after the month-long curriculum. 

conclusIon
Communication skills practice can be integrated into the teaching module of  a critical care training program and may improve 
trainees’ skill and comfort with running family meetings.
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Table 1: Skills assessment for case 1

did the trainee do (or use) any of the following skills* during the simulation? answer yes or no.

Level 1 Skills yeS no

Introduce self?

Mention his/her role on the team?

describe the overall goal of the meeting?

give information to the family regarding the patient’s illness?

Level 2 Skills yeS no

check for the family member’s understanding of the illness before providing an update?

elicit concerns/questions from the family regarding the patient’s illness?

summarize what is going to be done next for the patient?

provide a follow-up plan (e.g. “let’s meet again in another day to evaluate how things are going.”)?

Level 3 Skills yeS no

ask for the family member’s goals for the meeting?

naming of emotions (e.g. “It sounds like you are worried about your husband not getting better…”)?

understanding or validating statements (e.g. “It must be overwhelming having to break this news to the rest of the fam-
ily…”)?

Respect or praise statements (e.g. “I am very impressed with how well you have taken care of your husband…” oR  
“you are asking a lot of good questions…”)?

supportive statements (e.g. “I have given you a lot of information. our team will be around all night to answer any  
questions that come up.”)

exploring statements (e.g. “this must be a lot to face. what are you thinking?”)?

describe at least one thing that the doctors will look for to indicate whether the patient is getting better or worse  
(e.g.  the amount of oxygen being used to support him.)?

* consensus was reached regarding the level of each observable skill: level 1 skills were considered necessary for effective 
communication; level 2 were considered intermediate communication skills that could enhance rapport building and effectiveness  
and could be easily taught; level 3 were considered more advanced skills that were unlikely to accrue with experience alone  
but could be improved in highly motivated participants.

Table 2 shows the performance rate* of the key skills during the simulated family meetings

Skills First Simulation (n=12) Second Simulation (n=16)

Introduce self 83 94

Mention his/her role 58 75

describe overall goal of the meeting 50 81

give information to family regarding illness 100 88

check for family member’s understanding before providing  
an update 83 81

elicit concerns/questions 58 63

summarize what is going to be done next 42 75

providing a follow up plan 50 81

* the numbers shown are the percent of the total possible times that trainees demonstrated the skill during the simulated family 
meeting. The first simulation occurred at the beginning of a month-long curriculum and the second simulation occurred at the  
month’s end.
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university of colorado at denver (1)   aurora, co

Program description  We developed a clinical trial immersion project to expose and teach first year fellows the practical 
skills of clinical trial design, conduct, data analysis and manuscript preparation.  a predesigned 
study was given to the fellowship class to run with a faculty mentor and timely workshops were 
implemented to facilitate the core skill sets required to conduct, analyze and publish the results from 
this clinical trial.

Type of Program pulmonary and critical care

number of Fellows  
in Program 6 per year (18-24 overall)

abstract Title
an Immersive clinical Research experience as a teaching tool for First year pulmonary and critical 
care Fellows

Submitter of abstract alex Benson, Md

needs
Academic Pulmonary and Critical Care fellows who plan to transition into an academic faculty position need to understand the 
practical aspects of  clinical trial design, conduct, data analysis and manuscript preparation. This is especially true if  they will 
not perform clinical research in their career as the ability to critically appraise clinical trial data is a vital skill as aclinician and is 
greatly aided by experience with the design and conduct of  a clinical trial.

oBJectIves
1. To have all six first year pulmonary and critical care fellows to collectively conduct an IRB approved clinical trial of  

hemodynamic monitoring in septic shock under the guidance of  a faculty mentor. 

2. Fellows are expected as a group to screen and enroll patients at the hospital they are rotating, implement treatment 
intervention, collect data, analyze data and prepare a manuscript with appropriately timed workshops to introduce and 
teach these skill sets. 

suBJects and settIng
The study consists of  a simple physiologic intervention in fluid resuscitated patients with septic shock and is being performed 
at one medical intensive care unit where a first year pulmonary and critical care fellow is consistently on service. All fellows 
perform clinical training for 12 straight clinical months during the first year. There are no medical residents at this institution 
and therefore fellows provide most of  the care autonomously with the help of  an attending physician. 

Methods
1. A monthly review of  our enrollment numbers, adverse events, intervention and design challenges are addressed as a group 

with a faculty mentor and changes to the study are made based on group feedback.

2. When enrollment is completed (n=50), as part of  our career development workshop series we will teach the fellows how to 
appropriately analyze the data based on the study design. 

3. Fellows will then attend a workshop on manuscript preparation and write up the results of  the clinical trial. All first year 
fellows (6) will obtain middle authorship with the exception of  the fellow that champions the subsequent project who will 
be first author.

4. Based on lessons learned from this study and after a workshop on clinical trial design, the current class of  first year fellows 
will design a clinical trial with a faculty mentor for next year’s fellowship class and submit for IRB approval. 

5. Additionally, a selected fellow with interest in clinical research will mentor the new class in the subsequent clinical research 
project.
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evaluatIon MeasuRes
1. Did fellows complete study, analyze the data appropriately and submit a manuscript for publication?

2. The clinical research faculty will qualitatively evaluate the change in critical appraisal skills of  clinical trials performed by 
our upper level fellows during monthly journal club.

3. Qualitative round table qualitative feedback of  all first year fellows that participated in the project prior to and after 
manuscript preparation.

4. Pre and post test of  clinical trial design and conduct.

dIscussIon
Practical experience coupled with workshops that teach clinical trial design, conduct, analysis and manuscript preparation is 
invaluable and can be used to teach aspiring academic pulmonary critical care fellows the basics of  clinical trial research. In 
addition to obtaining academic currency and exploring this career track, this project will help these future academic physicians 
better critically appraise manuscript and grant applications as well as published clinical trial data.



19ATS•2013 International Conference

2013 InnovatIon In FellowshIp educatIon hIghlIghts Book

university of colorado at denver (2)   aurora, co

Program description We developed a progressive multi-modality curriculum to teach first year pulmonary and critical 
care fellows the skills to independently manage shock syndromes.  we began with pathophysiologic 
case-based workshops and progressed to high-fidelity simulation. Fellows were subsequently 
evaluated on their ability to lead case-based teaching workshops for internal medicine house staff. 
each modality re-enforced base physiologic concepts and introduced new skills and also served to 
evaluate the effectiveness of the previous modality in teaching core concepts.

number of Fellows  
in Program

6 per year/ (18-24 overall)

abstract Title Moving pulmonary and critical care Fellows Beyond the algorithm in shock Management

Submitter of abstract alexander Benson; Mark kearns; Janet corral

needs 
Appropriate early recognition and management of  shock improves patient outcomes. Effectiveanalysis, diagnosis and 
managementofshock syndromesrequire that pulmonary and critical care fellows have a strong pathophysiologic understanding 
of  shock. Fellows must be able tocommunicate their thought processes and rationale clearly and concisely to the house 
staff  treatment team and attending physician, so that shared hypothesis generation and physiologically-based diagnostic and 
treatment trials can be rapidly implemented.

oBJectIves
Our program objectives were to:

1. Create a serial multimodality educational curriculum that facilitates the development of  complex pathophysiologic 
reasoning skills, physiologic hypothesis testing and the ability of  our fellows to execute and communicate these processes 
to a team of  internal medicine residents. 

2. Utilize performance measures obtained during high fidelity simulation and the observed teaching of  resident case 
conferences to evaluate and improve the effectiveness of  these fellow educational sessions. 

descRIptIon and evaluatIon 
Physiologic case-based learning: We developed and delivered five one hourproblem-based learning workshops focusing on 
pathophysiology and management of  shock.

High-fidelity	simulation:	After completion of  the shock workshops all six fellows participated in three high-fidelity 
simulation scenarios that were developed by integrating the key pathophysiologic and management strategies discussed in the 
workshops. During these simulation scenarios, all diagnostic and treatment technology used in a real ICU setting was available 
including a multidisciplinary team of  professionals. 

Teaching physiologic based learning: Each of  the simulation scenarios (septic shock, obstructive shock due to massive 
venous thromboembolism and hemmorhagic shock due to massive varicealbleeding) were simplified and altered to create case 
based 1 hour teaching workshops for the internal medicine house staff. Each first year fellow will be observed running two of  
these sessions.

evaluatIon MeasuRes
Program Evaluation measures include:

Qualitative written and verbal feedback regarding content, teacher, teaching technique and suggestions for improvement 
immediately after each workshop given to the fellows.

Qualitative feedback ~6 months after the workshops given to the fellows prompting them to remember the most important 
take home points from each individual workshop. These will be used to revise objectives and feedback to faculty for next 
year’s workshops.
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Video review of  all three scenarios with the fellows 6 months after completion with an open discussion of  how to re-format 
the scenarios to best integrate and evaluate core concepts.

Learner assessment will include:

Checklist of  expected diagnostic and management decisions reviewed during a 30 minute debrief  at end of  each high 
fidelitysimulation scenario.

Checklist assessing whether the fellow covered the expected content, educational and communication objectives along with 
qualitative feedback will be completed by observing faculty member for each fellow following their teaching conference

Medicine residents will be surveyed regarding content, teaching effectiveness, format after the second case conference utilizing 
a qualitative survey.

dIscussIon
The curriculum described above uses multimodal learning strategies with a goal of  transitioningcompetent learners (fellows) 
to content experts who are able to integrate knowledge and make appropriate rational decisions in a high-stress environment 
and communicate this complex information to the novice learner (IM resident) in a clear concise manner. Each step of  this 
curriculum evaluates the effectiveness of  the previous learning strategy while introducing, teaching and evaluating important 
new skill sets required for success as an academic clinical expert. We use this same curriculum to teach respiratory failure and it 
can likely be used to teach the diagnosis and management of  many other complex physiologically based syndromes.
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university of north carolina   chapel Hill, nc

Program description  pulmonary and critical care Medicine fellowship at large academic medical center.

Type of Program pulmonary and critical care

number of Fellows  
in Program

10

abstract Title effectiveness of a critical care ultrasound curriculum in a pulmonary & critical care Medicine 
Fellowship gMe program.

abstract authors cidney hulett Md Mph, lydia chang Md, Jason katz, sean Montgomery

Submitter of abstract cidney hulett, Mdd

puRpose
The focused ultrasound examination has become increasingly recognized as a safe and valuable diagnostic tool for the 
bedside assessment of  the critically ill patient. It offers a number of  advantages: it can be performed promptly by the treating 
physician, it does not involve transport of  the unstable patient, and it does not involve ionizing radiation. National critical care 
organizations have advocated for its utilization in ICU care. 

There remain significant perceived barriers to integration of  ultrasound training into a critical care fellowship as most 
programs do not offer focused training which leaves these skills to be acquired informally during training.

We implemented a dedicated on-site critical care ultrasonography curriculum with a goal to developing a model for teaching 
ultrasound skills to critical care medicine fellows.

Methods
The program was comprised ofblended didactic and bedside sessions in the following areas: fundamentals, vascular access 
and diagnosis, abdominal, thoracic, and cardiac ultrasonography. Formal knowledge and image acquisition assessments 
were performed prior and following the program to assess success in meeting predefined learning objectives. Additionally, 
participants completed surveys (on Likert scale 1 to 5)prior and following the program to assess confidence in ultrasonography 
knowledge and skills as well as their perception as to training effectiveness.

Results
The pre-intervention knowledge and bedside image acquisition scores were 71.4%and 31.5% respectively. The global pre-
intervention score was 51.4%. All post-intervention measures demonstrated significant improvement: 89.1% (p = 0.00119), 
85.6% (p < 0.0001), and 87.3% (p = 0.0001). The pre-intervention confidence score was 2.96/5 which improved to 4.35/5  
(p = 0.0072) post-intervention. Participants rated course objectives being as a mean of  4.82/5.

conclusIons
Pulmonary and Critical Care Fellow knowledge of  Critical Care Ultrasound is high at baseline but image acquisition skills are 
poor. A dedicated educational intervention resulted in highly significant improvements in both subject knowledge and image 
acquisition skills.

clInIcal IMplIcatIons
A formal curriculum dedicated to critical care ultrasonography can be developed de novo on site in an fellowship training 
program. It can be effectively improve knowledge and skills. This model could be used in development of  a national model  
for similar instruction.
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university of Southern california   Los angeles, ca

Program description  the usc pulmonary and critical care Fellowship program is one of the largest, most rigorous 
training programs in the nation. our 21 fellows cover three hospitals--the los angeles county 
hospital, norris comprehensive cancer center, and the keck Medical center of usc. our fellows 
gain in-depth experience in not only basic MIcu and pulmonary consultation services, but also 
significant training in surgical ICU, lung transplantation, cystic fibrosis, pulmonary hypertension, sleep, 
lung cancer, and advanced diagnostic bronchoscopy.

Type of Program pulmonary and critical care

number of Fellows  
in Program

21

Submitter of abstract associate program director: ching-Fei chang

The Los Angeles County Medical Center, one of  the largest public teaching hospitals in the nation, provides medical services 
to thousands of  indigent and underserved patients a year. Being a government-run hospital, timely and efficient care is 
frequently problematic due to limited resources and bureaucratic processes. In our pulmonary outpatient clinic, we identified 
3 major obstacles to patient access and continuity of  care, which have negatively impacted the outpatient training experiences 
and education of  our fellows for decades. These included an average wait time of  2 years to be scheduled, lack of  continuity 
of  providers from visit to visit, and a patient no-show rate of  over 50%. A one year program improvement project involving 
both fellows and faculty, was initiated, using a FISH diagram in which these problems were dissected and solutions developed.

Waiting time was shortened by trimming the pre-existing list of  1000 patients to less than 400 by dropping all referrals over a 
year old, assuming that either the patient was deceased or the issue was resolved. A computerized system was created for new 
referrals and was reviewed and triaged daily by the clinic directors to ensure that urgent cases were given priority. As a result, 
median wait time for an appointment decreased from 2 years to less than 2 months.

To address continuity, fellow vacation, night, and ICU cross-coverage schedules were provided to the scheduling clerks. In 
addition, fellows are now paired, and if  the initial primary physician fellow is not available to see the patient for a follow-up 
visit, his/her ‘partner’ fellow is the assigned default provider. As a result, continuity of  care has improved from ~25% to 
over 70%.

Root causes underlying the high no-show rate were identified as 1) patients being unaware of  their appointments and  
2) dissatisfaction with the clinic experience. The previous approach of  appointment by mail was replaced with phone 
scheduling and confirmation by a Spanish-speaking clinic staff  member. If  the patient could not be reached or was unavailable 
that day, they were rescheduled.

Problems related to patient satisfaction were identified and corrected. In addition to continuity issues, patients were unhappy 
with the time to discharge from clinic while waiting for orders and referrals to be entered by nursing and clerical staff, who 
processed paperwork in the order of  receipt. Wait time was dramatically reduced by shifting the responsibility to the clinicians 
who complete this step electronically after seeing the patient. 

In addition, number of  hospital visits was reduced by providing same-day pulmonary function testing in the clinic, and 
processing oxygen and non-invasive ventilation equipment requests on-site. As a result of  these interventions, patient 
questionnaires now reveal a 95% “very satisfied” rating, and the no-show rate has improved from greater than 50% to less 
than 20%. 

Our successful project demonstrates a model for improving access and continuity of  care issues commonly encountered 
within government teaching hospitals, while simultaneously enhancing fellow education and training in the context of  several 
ACGME competencies. As a result of  their daily involvement with improving clinic efficiency, continuity of  care, and patient 
satisfaction, fellows were educated about professionalism and interpersonal communication, as well as systems-based practice 
in the context of  a multidisciplinary team.
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