11th Annual

Mitchell P. Fink
Scholar Day

A signature scholarship event of the Department of Critical Care Medicine

Program & Abstracts
April 14, 2022, Noon – 4pm

R. Scott Watson, MD, MPH
Professor of Pediatrics
University of Washington School of Medicine
Associate Division Chief
Division of Pediatrics Critical Care Medicine
Seattle Children’s Hospital
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the University of Pennsylvania and underwent Pediatrics
residency and Pediatric Critical Care fellowship training at the
University of Washington/Seattle Children’s Hospital, where
he also received an MPH in Epidemiology.
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Program
12:00 pm ...

Welcome and Lunch Buffet
Ballroom B, Second Floor
Lori Shutter, MD

12:15 pm ...

In Memoriam Hector Wong, MD
Robert Clark, MD

12:20 pm ...

Introduction of Keynote Speaker
Melinda Hamilton, MD, MS

12:25 pm ...

Keynote Address
R. Scott Watson, MD, MPH
“Outcomes After Respiratory Failure and
Sedation in Children (and How Persistence
Can Substitute for Talent)”

1:30 pm ...

Poster Viewing & Professor Walk-Rounds
Ballroom A, First Floor

2:35 pm ...

Break

2:45 pm ...

Junior Faculty Highlight Presentations
Ballroom B, Second Floor
Christine Leeper, MD
Whole Blood in Pediatric Trauma: Use and
Outcomes
Jay Rakkar, MD
Novel Tool to Capture Medial Therapeutic
Support Utilized in Caring for Children with
Severe TBI
Ivy Lin, MD, PhD
LRP1, An Endocytic Vesicle Trafficking
Protein, is Associated with Congenital Heart
Defects, an Unexplored Pathway
Emily Brant, MD, MS
When Minutes Matter: Toward New Horizons
in Early Sepsis Care

3:45 pm ...

Awards and Closing
Lori Shutter, MD

Fink Scholar Day Committee
Joe Carcillo, MD ‡
Ericka Fink, MD, MS ‡
Dana Fuhrman, DO, MS ‡
Timothy Girard, MD, MSCI
Hernando Gómez, MD, MPH
Melinda Hamilton, MD, MS ‡
David Huang, MD, MPH ‡
Sushant Kapoor, DO*

Deepika Mohan, MD, MPH
Timothy Montrief, MD, MPH*
Jason Moore, MD, MS‡
Andrea Scioscia, MD*
Lori Shutter, MD ‡
Dennis Simon, MD
Christina Thorngren, MD, MPH
‡ Moderators * Chief Fellows
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Education &
Communications
Abigail Biery
Mackenzie Coffy
Miranda Martin
Brandon McLaughlin
Wendy O’Donnell
Vandra Robinson

Mitchell P. Fink, MD
Inaugural Chair (2001-2007)
Department of Critical Care Medicine
University of Pittsburgh
1948–2015
Mitchell P. Fink, MD, was one of the most inspiring
and influential leaders in the fields of critical care
medicine and trauma and sepsis management.
Excelling as a clinician, scientist and teacher, he was
renowned for his astute mentorship and caring career
guidance to hundreds of physicians and scientists.
A strong advocate for critical care medicine as an
emerging discipline, he developed a vision of modern
multidisciplinary critical care in academia.
In 2001, his vision came to life with the founding of the Department of Critical
Care Medicine at the University of Pittsburgh, the first stand-alone department
of critical care in the United States. Fittingly, he became the inaugural chair of
the Department. His clear and strategic vision for modern multidisciplinary
critical care has left lasting benefits for the
entire field.

Past Fink Day Guests
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Mitchell Fink
Joseph Parrillo
Edward Abraham
Christopher Farmer
Niranjan “Tex” Kissoon
Marc Moss
Craig Coopersmith
J. Randall Curtis
Hannah Wunsch
Flavia Machado

Mitch Fink’s prolific scientific career began
with a first-author paper in Nature while
still in medical school. Over a 40-year span,
he amassed more than 300 peer-reviewed
publications for experimental and clinical
research.
His spirit lives on in the Department’s
celebration of critical care scholarship at
the 2022 Mitchell P. Fink Scholar Day.
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Educational Initiatives
Natalia Arizmendez, MD, MCCTP fellow
Implementation of Diversity, Equity, Inclusion Curriculum into
a Critical Care Medicine Fellowship
Michael Certo, MD, MM, MCCTP fellow
Incorporating Formalized Ethics Education into a
Pediatric Intensive Care Unit Curriculum
William C. Gautier, MSEd, Medical student
Pilot Study of a Scalable Technology-enhanced Training Program to
Improve ICU Nurses’ Serious Illness Communication Skills
Ashley Miller, MD, MCCTP fellow
Implementing a Case-Based Curriculum to Impact Critical Care
Fellows’ Confidence and Competency

Quality Improvement
Neesha Anand, MBBS, MCCTP fellow
“CPR TIME” Code status Per RN Timely Informative More Efficient:
A Unit 4G Quality Improvement Project
Jessica Fozard, DO, MCCTP fellow
Efficacy of Screening Patients to Attend Post-ICU Clinic:
Limited Life Expectancy and Limited Rehabilitation Potential
Chisom Ikeji, MD, MCCTP fellow
Adult ICU Pain and Sedation for Mechanically Ventilated Patients Power Plan
Chisom Ikeji, MD, MCCTP fellow
Standardizing Geriatric Blunt Thoracic Trauma Rib Fractures Management
in Surgical Trauma ICU
Fajun Wang, MD, MCCTP fellow
One Stone Two Birds – Phenobarbital for Seizure and Alcohol Withdrawal
Prophylaxis in Traumatic Brain Injury
Fajun Wang, MD, MCCTP fellow
Impact of Respiratory Therapists-Driven Protocol on
Unplanned Adult Neurovascular ICU Readmission
Charles Warner, DNP, CRNP, Advanced Practice Provider
Reduction in Wasted Medications and Overall Improvements in
Rapid Response Bag Organization
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Original, Clinical &
Translational Research
Sarah K. Andersen, MD, CRISMA fellow
Prevalence and Predictors of Long-term Decision Regret
in ICU Surrogate Decision Makers
Rahul Bollam, MD, Internal Medicine resident
Association of Ultrafiltration Rate with Survival in Acute Kidney Injury:
A Secondary Analysis of the ATN study
B. Jason Brotherton, MD, MS, MCCTP fellow
Assessing the Incidence, Management, and Outcomes of Traumatic Brain Injury
in a Resource-constrained Setting
Alexander Castro, BA, Medical student
Racial Disparities Among Veterans with COVID-19 Disease
Natsumi Hamahata, MD, MCCTP fellow
Risk Factors for the Development of Persistent Acute Kidney Injury in
Critically Ill Patients. A Retrospective Analysis
Elissa Abou Khalil, MD, Postdoctoral research fellow
Association of Thromboelastography with Progression of
Traumatic Brain Injury in Children
Karina Kraevsky-Phillips, MA, BSN, RN, Pre-doctoral research fellow
Prognostic Value of Machine-Learning-Built Symptom Clusters in Heart Failur
Patients Evaluated in the Emergency Department
Brian E. Malley, MD, CRISMA fellow
Impact of Adherence to a Procalcitonin Antibiotic Prescribing Guideline
Cesar I. Menchaca, MD, MCCTP fellow
Exploratory Study of Factors Associated with Development of Post-Traumati
Epilepsy in Children with Abusive Head Trauma
Caitlin McNamara, MD, MCCTP fellow
Multiorgan Dysfunction and New Impairment in Pediatric Abusive and
Accidental Traumatic Brain Injury: An Interim Report
Kelly Potter, PhD, RN, CNE, CRISMA fellow
Discharge Destination Among Latent Subtypes of Acute Respiratory Failure Survivors
Rachel E. Powell MD, PACCM fellow
The Contribution of Tolerance, Resistance, and Damage Pathways to
Clinical Sepsis Subtypes
Kathryn A. Riman, PhD, RN, CRISMA fellow
Use of Electronic Health Record Meta-data to Identify Nurse-Patient
Assignments in the Intensive Care Unit

continued. . .
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Original, Clinical &
Translational Research continued

Juan Toro MD, Visiting scholar
Category: Original Research - Translational research – Basic sciences
Kidney Tubular AMP-activated Protein Kinase (AMPK) Induces Cell Differentiation
During Sepsis-associated Acute Kidney Injury
Anne Yang, MD, MS, Internal Medicine resident
Epidemiology of Scientific Output during the COVID-19 Pandemic
Anne Yang, MD, MS, Internal Medicine resident
Time to Treatment and Mortality Among Sepsis Clinical Phenotypes

Educational Initiatives Abstracts
Implementation of Diversity, Equity, Inclusion Curriculum
into a Critical Care Medicine Fellowship
Natalia Arizmendez, MD, Lori Shutter, MD, FNCS, FCCM, Jason Moore, MD, MS, FCCM
Objectives: Medical Institutions started evaluating and reviewing their internal processes to mitigate
the harms structural racism imparts on historically excluded communities. The Multidisciplinary
Critical Care Training Program (MCCTP) created a Diversity, Equity, & Inclusion (DEI) Champion
position. The Department of CCM has made remarkable progress in recruitment and hiring practices
and confronting malignant narratives. The following proposal outlines a section of a multicomponent
DEI effort of this MCCTP leadership position in collaboration with the Department of Critical Care
Medicine (CCM) DEI committee. These efforts compliment the Accreditation Council for Graduate
Medical Education (ACGME) core competencies by advancing the department towards its vision of
creating a diverse, inclusive environment and enhancing cultural competence and safety.
Methods: These activities were designed using structures from Consolidated Framework for
Implementation Research and logic model. The material is implemented in hybrid trial which will
allow us to make modest refinements to improve delivery and uptake of content.
Analysis: Trainees will be surveyed for increased awareness, knowledge, and value of the program.
Surveys assessing workplace, psychological, and cultural safety are conducted biannually by the
CCM department as well as an annually by the ACGME. Faculty evaluate trainee’s competency
in population health and equity routinely. All results will be discussed with the departmental
committees and the DEI officer for program refinements and improvement.
Conclusion: The MCCTP DEI Champion will be an on-going leadership position and presents an
innovative strategy for a training program to partner with departmental leadership in efforts towards
inclusive diversity and health equity. We have been able to create a multifaceted educational
initiative to improve cross cultural competency and communication, foster an environment of
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cultural competency and safety, and advance delivery of equitable and exceptional patient care. We
look forward to reviewing the results of this curriculum and evolving the material for sustainability
and relevancy over time.

Incorporating Formalized Ethics Education into a
Pediatric Intensive Care Unit Curriculum
Michael Certo, MD, MM, Kate Kernan, MD, MA
Statement of Need: Pediatric Intensive Care Unit (PICU) Ethics Conferences at our institution are held
monthly in a hybrid live-virtual model. Attendees include pediatric critical care medicine faculty and
staff, social workers, spiritual/pastoral care providers, ethics committee members and consultants,
and academic faculty. Sessions were previously structured as an open forum for case discussion with
informal teaching by senior clinicians and consultants, but did not typically include a formalized
component of bioethics didactics, literature review, or theoretical analysis. We incorporated
formalized education into PICU Ethics Conferences to more rigorously address ethical issues and
concepts arising in pediatric intensive care.
Methods: Using a Plan, Do, Study, Act (PDSA) quality improvement model, we replaced three
conferences during the 2020-2021 academic year with formalized presentations on suffering,
quality of life, and conceptualizations of death. We subsequently administered a survey via UPMC
REDCap to assess the effectiveness of these sessions. The project was approved by the UPMC Quality
Improvement Review Committee.
Results: 1.8% of respondents found the new conference format “very” or “extremely” informative,
and 77.3% found them “very” or “extremely” enjoyable. Case-discussion (91.7%) and didactic (58.3%)
formats were most preferred. Free response results indicated preference for pre-planned conference
topics and requests for guest speakers. Our data were incorporated to design curriculum formatting
and content for the 2021-2022 academic year. Subsequent sessions have included decision-making
capacity, controlled donation after cardiac determination of death, physicians’ duty to treat, conflicts
of interest in non-accidental trauma, parental decision-making, and a guest presentation on
conscientious objection in healthcare providers.
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Conclusion: Our ethics curriculum implementation suggests that formalized ethics education in the
PICU can be an informative and enjoyable method of education in bioethical issues surrounding
pediatric intensive care.

Pilot Study of a Scalable Technology-enhanced Training
Program to Improve ICU Nurses’ Serious Illness
Communication Skills
William C. Gautier, MSEd, Jennifer B. Seaman, PhD, RN, Rachel A. Butler, MHA, MPH, Robert M.
Arnold, MD, Ravi Doobay, MD, FRCPC, David J. Maloney, BS, Marie K. Norman, PhD, Shelly Dev,
MD, FRCPC, Douglas B. White, MD, MAS
Objective: Although there is increasing emphasis on interprofessional approaches to support
surrogates of incapacitated ICU patients, no easily-scalable interventions exist to train ICU nurses to
provide coordinated support of families in ICUs. We sought to determine the feasibility, acceptability,
and effectiveness of a technology-enhanced intervention to train ICU nurses in an evidence-based
approach to support surrogates.
Methods: We conducted a single-arm pilot study of the Online PARTNER Training Program with ICU
nurses from a single health system. Over 3 weeks, participants engaged in both web-based modules
(2/week) as well as synchronous, videoconference-based skills practice sessions with simulated family
members and an expert coach. Synchronous sessions (1/week) reinforced course content, provided
skills practice, and included personalized feedback. At the conclusion of the course, participants
were offered a certification session consisting of a simulation exercise with trained actors following
a standardized script (3 encounters with family members, 1 with a physician). An experienced
evaluator assessed 14 key communication behaviors using a standardized rubric. Satisfactory or
excellent performance on ≥11 of 14 behaviors equated to certification. Post-completion, participants
assessed the usability, acceptability, and perceived effectiveness of the program.
Results: 6 nurses were enrolled; 1 withdrew for personal reasons. 5 participants completed the
program. All participants indicated the program was highly usable; the mean usability rating was
88.5 ± 12.2 (0-100 scale), corresponding to excellent usability. Mean acceptability was 4.8 ± 0.4 (0-5
scale), and mean perceived effectiveness was 4.6 ± 0.5 (0-5 scale). All participants would recommend
the Online PARTNER Training program over a 2-day, in-person training. 4 participants chose to pursue
certification. All were successful, with average score 13.25 ± 1.0 (range 12-14).
Conclusions: The scalable, technology-enhanced training program was judged to be usable,
acceptable, and effective in helping ICU nurses gain communication skills to support families in the
ICU. These data support proceeding with an appropriately powered efficacy trial.
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“CPR TIME” Code status Per RN Timely Informative More
Efficient: A Unit 4G Quality Improvement Project
Neesha Anand, MD and Joseph M. Darby, MD
Background: Obtaining code status (CS) early after ICU admission may prevent undesired
resuscitative interventions and guide further supportive care for critically ill patients and their
families. ICU providers (ICUP) are frequently distracted by multiple tasks at the time of ICU admission,
preventing timely discussions of CS.
Objective: We aimed to establish CS within 24 hours of admission in > 95% of Unit 4G admissions.
Absent existing benchmark data, we sought to determine a practical benchmark from our data.
Methods: After a one-month run-in period, data was prospectively collected on CS at the time of
admission for all new admissions using a data collection instrument designed to obtain relevant
clinical data. Bedside RN staff encouraged ICUP to obtain CS directly from the patient or indirectly
from NOK/POA shortly after ICU admission. RN staff were authorized to discuss CS with NOK/
POA in patients lacking capacity to engage in the discussion. The results of RN discussions were
conveyed verbally to ICUP or by way of E-record documentation as a “family meeting”. The results
of RN discussions were translated into orders by ICUP when there were no limitations in CS. Further
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discussions with NOK/POA by ICUP were required when limitations in therapy were discussed by RN
staff prior to entering CS as an order. ICU attending staff were tasked with reviewing CS as an element
of the daily ICU checklist.
Results: Data was collected from January 1st to June 30th, 2021 in the Neurotrauma ICU (4G) at UPMC
Presbyterian Hospital. CS data were collected on 75% of all ICU admissions, 83% of whom did not
have a CS at the time of admission. Of this group, CS was unlimited in 85% and limited in 14%. Of the
evaluable patients, RN staff discussed CS with NOK/POA in 19% and requested ICUP to obtain code
status in 52%. CS was obtained within 24 hours of ICU admission in 86% and in 95% by 48 hours.
17.6% of patients were transitioned to CMO status prior to hospital discharge. Of these patients, 54%
had a CPR “NO” status compared to 12% in the CPR “YES” group (p < 0.05). Patients with a CPR “NO”
status also had a higher frequency of palliative care (PC) consults as compared to patients with a
CPR “YES” status (31.7% vs 7.4%, p <0.05). Of patients that died during hospital admission, 69% were
transitioned to CMO prior to death.

Implementing a Case-Based Curriculum to Impact Critical Care
Fellows’ Confidence and Competency
Ashley Miller, MD, Emily Brant, MD, MS, Tim Montrief, MD, MPH, Jason Moore, MD, MS, FCCM
Statement of Need: Critical Care Medicine (CCM) fellows do not receive equal exposure to all ACGME
fundamental critical care topics. Educational initiatives can help address this gap in exposure. Studies
have shown positive outcomes with case-based learning as compared to traditional didactics. Most
of this data involves junior learners, with fewer published studies on fellows. We studied if a casebased curriculum for 1st-year CCM fellows increased competence and confidence in recognition and
management of various CCM topics.
Methods: We conducted a literature review evaluating case-based curricula in medical education. We
designed a template with a target audience of 1st-year fellows, using 2nd-year fellows as instructors.
Cases were created for peak/plateau pressures, RV failure, cardiogenic shock, and ARDS. Baseline
surveys of the 1st-year fellows assessed confidence with ACGME-mandated ICU topics. Second-year
fellows then taught cases to 1st-year fellows during clinical time in the ICU. Six months later, we
repeated the confidence survey and assessed competence with a short-answer exam.
Results: Of 18 fellows, 13 responded to the original confidence survey (72%), 11 responded to the
repeat survey and exam (61.1%), and 8 responded to both (44.4%). Our analyses were performed
using a one-tailed 2 sample t-test. For overall exam analysis, fellows were characterized as exposed
(to any cases) or unexposed. For individual cases, fellows were grouped by exposure or not to a
specific case. The mean exam score was 78% in the exposed group and 71.25% in the unexposed
group. The absolute difference was 6.75% (p=0.08). There were no significant differences in scores
by topic, though there was a positive trend towards better scores with exposure in all cases but one
(ARDS). See Figure 1.
Conclusions: First year CCM fellows exposed to a case-based curriculum did not demonstrate
significantly higher competency on a short-answer exam, though exposed fellows’ scores trended
towards improvement. Sample size likely played a role in our results. Further efforts are needed to
add robustness and feasibility to future attempts at a supplementary case-based curriculum.
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Quality Improvement Abstracts
“CPR TIME” Code status Per RN Timely Informative More
Efficient: A Unit 4G Quality Improvement Project
Neesha Anand, MD and Joseph M. Darby, MD
Background: Obtaining code status (CS) early after ICU admission may prevent undesired
resuscitative interventions and guide further supportive care for critically ill patients and their
families. ICU providers (ICUP) are frequently distracted by multiple tasks at the time of ICU admission,
preventing timely discussions of CS.
Objective: We aimed to establish CS within 24 hours of admission in > 95% of Unit 4G admissions.
Absent existing benchmark data, we sought to determine a practical benchmark from our data.
Methods: After a one-month run-in period, data was prospectively collected on CS at the time of
admission for all new admissions using a data collection instrument designed to obtain relevant
clinical data. Bedside RN staff encouraged ICUP to obtain CS directly from the patient or indirectly
from NOK/POA shortly after ICU admission. RN staff were authorized to discuss CS with NOK/
POA in patients lacking capacity to engage in the discussion. The results of RN discussions were
conveyed verbally to ICUP or by way of E-record documentation as a “family meeting”. The results
of RN discussions were translated into orders by ICUP when there were no limitations in CS. Further
discussions with NOK/POA by ICUP were required when limitations in therapy were discussed by RN
staff prior to entering CS as an order. ICU attending staff were tasked with reviewing CS as an element
of the daily ICU checklist.
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Results: Data was collected from January 1st to June 30th, 2021 in the Neurotrauma ICU (4G) at UPMC
Presbyterian Hospital. CS data were collected on 75% of all ICU admissions, 83% of whom did not
have a CS at the time of admission. Of this group, CS was unlimited in 85% and limited in 14%. Of the
evaluable patients, RN staff discussed CS with NOK/POA in 19% and requested ICUP to obtain code
status in 52%. CS was obtained within 24 hours of ICU admission in 86% and in 95% by 48 hours.
17.6% of patients were transitioned to CMO status prior to hospital discharge. Of these patients, 54%
had a CPR “NO” status compared to 12% in the CPR “YES” group (p < 0.05). Patients with a CPR “NO”
status also had a higher frequency of palliative care (PC) consults as compared to patients with a
CPR “YES” status (31.7% vs 7.4%, p <0.05). Of patients that died during hospital admission, 69% were
transitioned to CMO prior to death.

Conclusions: Despite a focused and multifaceted approach to obtaining timely CS, we failed to
achieve our primary aim. From a practical standpoint, a reasonable benchmark for timely CS is 80%
within 24 hours and 90% within 48 hours. Bedside RN staff can play an important role in achieving
timely CS following ICU admission. Early PC consultation should be considered in those patients
identified with limitations in treatment early after ICU admission. Timely CS should be considered as
quality metric for all UPMC ICUs worthy of instantiating into the system.

Efficacy of Screening Patients to Attend Post-ICU Clinic:
Limited Life Expectancy and Limited Rehabilitation Potential
Jessica Fozard, DO, Brad Butcher, MD, Jamie Ciotti, LSW
Objectives: It is not currently known which patient populations benefit most from participation
in an ICU follow-up clinic. A goal of such clinics is to rehabilitate patients to their pre-morbid
level of function, therefore it is reasonable to assume that patients with limited life expectancy or
frailty with limited rehabilitation potential may not benefit from participation in an ICU follow-up
clinic, although data regarding this is lacking. Regarding frailty, defined as a biologic syndrome of
decreased reserve and resistance to stressors resulting from cumulative decline across multiple
physiologic systems, it is known to be associated with higher mortality and further functional decline
in the event of critical illness (1, 2, 5). Correctly and consistently identifying these patient groups
would be helpful to prevent use of a limited resource for patients unlikely to benefit and to avoid
excluding patients who might.
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When screening patients who have survived a prolonged ICU stay for eligibility to the Critical Illness
Recovery Center at UPMC Mercy (CIRC), determinations of limited life expectancy and limited
rehabilitation potential are based upon objective and subjective criteria reviewed by clinicians
associated with the clinic. The goal of this data review is to determine if the current approach to
excluding patients based on limited life expectancy, defined as death expected within 6 months, and
limited rehabilitation potential, defined as a clinical frailty score of 7 or higher, is accurate (3, 4).
Methods: Between May 2018 and September 2021, patients with an ICU length of stay of four or
more days, along with a diagnosis of either respiratory failure requiring mechanical ventilation,
sepsis, or delirium were considered for referral to the CIRC. Data from reviews of these patients were
collected by either physicians, nurse practitioners, or social workers associated with the clinic, who
were ultimately responsible for determining if patients were excluded from referral for limited life
expectancy or limited rehabilitation potential.
To determine whether these assessments were accurate, the vitality status of those patients, along
with the date of their death when available, were reviewed via querying the electronic medical
records (EMR) Cerner and Epic. If death could not be verified in the EMR, insurance status data and
obituary/death records were reviewed via the care management program, HealthPlaNET. When this
information could not clearly be verified either way, they were excluded from the final data set and
analysis. For patients with multiple ICU admissions and clinic eligibility screenings, only the most
recent screening was included in the final data set.
Results: Between May 2018 and September 2021, 1471 patients with an ICU length of stay of four
or more days, along with a diagnosis of either respiratory failure requiring mechanical ventilation,
sepsis, or delirium were considered for referral to the CIRC at UPMC Mercy. Of the total screen,
520 were excluded for limited life expectancy or limited rehabilitation potential. From these two
groups, 187 were considered to have limited life expectancy and 333 were considered to have
limited rehabilitation potential. Of the 187 patients determined to have limited life expectancy, 171
(91.4%) had died, with 156 (83.4%) having died within 6 months from the date of screening. Of the
333 patients deemed to have limited rehabilitation potential, 193 (60%) had died, with 154 (46.2%)
having died within 6 months from the date of screening (see table 1). 58 patients did not have
mortality data available.
Conclusions: The current screening process, based on both objective and subjective data is largely
accurate to determine which patients have limited life expectancy and limited rehabilitation
potential. It was somewhat surprising to see how many of the patients with rehabilitation potential
ultimately died, particularly within 6 months, despite not carrying a diagnosis of malignancy or
end-stage organ dysfunction. This further emphasizes that frailty is indeed a significant risk factor
for mortality. There should be further assessment of the 16 living patients to determine if they are
coping with significant debility or if they were mislabeled during the screening process.
Table 1
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Adult ICU Pain and Sedation for Mechanically
Ventilated Patients Power Plan
Chisom Ikeji, MD, Chanell Donadee, MD
Statement of Need: Critically ill patients requiring mechanical ventilation have better clinically
outcomes when continuous sedation is interrupted daily and as-needed sedation is prioritized.1,2
Prior to implementing the Pain and Sedation Power Plan for Adult Mechanically Ventilated patients,
UMPC did not have a standardized method to assess pain in mechanically ventilated patients. Nurses
and providers relied on variable signs and symptoms to determine if non-verbal patients were in
pain, which did not reflect best practice guidelines.3 The power plan introduces a validated tool to
assess pain in non-verbal, mechanically ventilated patients, the Critical Care Pain Observation Tool
(CPOT) and is in agreement with the PADIS Guidelines.3 The aim of the Pain and Sedation Power Plan
is to address and treat pain before the administration of continuous sedation to improve patient care
and outcomes in accordance with best practice guidelines.
Methods: We conducted a literature review of evidence based best practice guidelines and society
recommendations. Key stakeholders, including content and regulatory stakeholders and regulatory
personal were identified and discussed the process with IT/ISC/P&T. The power plan was drafted
and reviewed by regulatory review and submitted for final approval. We conduct educational
sessions with providers and nursing staff before it went live. We felt this was essential, as it was
being launched across the UPMC Health system and would eliminate previous options for ordering
sedation for mechanical ventilated. The power plan went live July 2021. Following the launch, we
conducted focus groups and continuing education. We learned a lot of information from these
feedback sessions and eventually made the decision to adjust the Power Plan layout, language and
medications options to aid in use.
Results: We obtained qualitative and quantitative results from this study. Shortly following the launch
after we clarified and addressed initial issues and concerns. It became clear that our preliminary
education was not as helpful as we anticipated. Due to the pandemic, there was a higher than typical
nursing staff turnover, which made it difficult to ensure optimal use of the power plan. We also
failed to consider the number of trainees rotating through the ICU at the various hospitals, making a
onetime educational session insufficient. We found that implementing a single method of ordering
medication had the ability to nudge providers towards certain medication regimens and away
from others. The next step will be collecting quantitative data to determine effects on process and
outcome measures.
Discussion: Implementing this Power Plan taught us about the benefits and limitations of making
system wide change in a large medical system that spans more than one state. For a power plan to
work optimally it is necessary for it to stand alone and be self-explanatory to the user. Using a Power
Plan to guide medication use may be helpful in situations where certain medications are in low
supply, more costly or have less evidence-based research behind them. We hypothesize that with
the use of the Power Plan, we will reduce opioid drug utilization, benzodiazepine use and the use of
continuous infusions. We are currently collecting data on outcome measures to such as mechanical
ventilation days, ICU length of stay, delirium free days, and drug utilization.
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Standardizing Geriatric Blunt Thoracic Trauma Rib Fractures
Management in Surgical Trauma ICU
Chisom Ikeji, MD, Christa Cox, PA-C1, Emmanuel Perez, MD, Scott Gunn MD, FCCM
Statement of Need: Adults above the age of 60 now represent most major trauma cases, with
ground level falls being the most common cause of injury, followed by blunt thoracic trauma.1
Approximately 10% of major trauma patients have rib fractures which causes significant mortality
and morbidity due to pain-induced hypoventilation, pneumonia, and respiratory failure.2 At this
time management of these patients varies within and between hospitals, providers, and units. We
sought to develop a standardized approach to patient care at UPMC Presbyterian Hospital and Mercy
Hospital.
Methods: We answered the question of what we wanted to accomplish and identified the key
stakeholders who we would need to accomplish our goal. We felt it was necessary to attempt to do
this at both UMPC Presbyterian and UPMC Mercy, as both hospitals are Level 1 Trauma Centers and
admit many older adults with blunt trauma. We identified the key stakeholders at both hospitals to
be Critical Care Medicine in the Trauma and Trauma Burn Unit, Acute Interventional Perioperative
Pain, Clinical Pharmacy and Geriatric Medicine. The division chiefs, medical directors and additional
leadership were contacted and introduced to the project idea and agreed to arrange an initial
meeting. Before the initial meeting we met individually with the key stakeholders to discuss their
specific issues and concerns. We then organized a large group meeting, conducted using nominal
group technique to discuss problems and solutions. We created a processes map for each area
of patient care and identified three principal areas where patient care could be improved: the
emergency department, intensive care unit and the medical ward. We then drafted management
guidelines that focused on criteria for ICU admission, multimodal analgesia, AIPPS consult criteria,
respiratory care, physical therapy, delirium prevention, Geriatrics consult criteria, and transition of
care. The guidelines were adjusted and revised after feedback from key stakeholders to complete a
definitive version. We distributed the final copy of the guideline via paper document in November
2021.
Results: Following a few months of implementation we reengaged key stakeholders to obtain
feedback on how the guidelines were received and address any concerns. As there were no identified
issues with implementation or the guidelines themselves, the next step is to start collecting data
looking at pre- and post-guideline implementation. We are collecting data on including mechanism
of injury, gender, age, drug utilization, ICU delirium free days, ventilator days, ICU length of stay,
hospital length of stay, unplanned admissions to ICU, disposition after hospitalization and mortality
using trauma database and ICU dashboard.
Conclusion: Our study showed that there was a need for standardized management for Geriatric
blunt trauma patients with rib fractures across two hospitals and between specialties. We suspect
that this need is not isolated to Presbyterian and Mercy Hospital and would be well received at other
trauma institutions. We hypothesize that the guidelines will also have an impact on some outcome
measures. Our next PDSA cycle with focus on building a power plan to make the management
guidelines more easily accessible.
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One Stone Two Birds – Phenobarbital for Seizure and Alcohol
Withdrawal Prophylaxis in Traumatic Brain Injury
Fajun Wang, MD, Cory McGinnis, PharmD, Joseph Darby, MD
Background: Approximately 3 million people sustain traumatic brain injury (TBI) each year in the
United States with roughly one in ten requiring hospitalizations. Early post-traumatic seizures (EPS)
occur at a rate of 2.6 to 33% with current guidelines supportive of pharmacological anticonvulsant
prophylaxis (ACP). Alcohol withdrawal symptoms (AWS) that occur in patients hospitalized with
traumatic injures are more frequent in those with head injury. Phenobarbital (PB) prophylaxis for AWS
as an intramuscular (IM) load with subsequent taper is well established at UPMC Presbyterian. In the
TBI population, ACP has often overlapped with PB prophylaxis in patients thought to be at high risk
for AWS.
Objective: Our primary aim was to develop a protocol that used PB alone as ACP in patients admitted
to the ICU with TBI who were adjudged to be at risk for AWS. We also sought to determine the
frequency of EPS, PB levels and adverse effects of treatment with PB.
Methods: Adult patients with CT defined TBI who were admitted to the UPMC Neurotrauma (4G)
or Trauma ICU (6FG) were eligible for treatment. Exclusion criteria included hepatic dysfunction,
cirrhosis of the liver or marginal respiratory status without a secured airway. The risk of AWS was
determined by clinical teams caring for the patient. Patients were loaded with intravenous (IV) PB
initially at 15 mg/kg and subsequently 20 mg/kg over two hours after initial data suggested lower PB
levels than our goal level of between 15-20 mcg/ml. After IV loading, patients were maintained on a
PB dose of 1 mg/kg twice daily for a total of 7 days of ACP after injury. Initial ACP with conventional
anticonvulsants were discontinued following PB loading.
Results: A total of 80 patients with TBI received PB from January 1, 2021 – December 31, 2021. 41
patients were excluded from analysis based on exclusionary criteria, because they were loaded with
IM PB as prophylaxis for AWS or because levels were not obtained. Of the 39 patients who were
loaded with IV PB, median GCS was 11 (10-15). Prior to receiving PB, 29 patients (74.4%) received
different anticonvulsants. Median loading PB dose administered was 19.9 mg/kg (19.1-20 mg/kg),
while median post-load level was 21.7 mcg/mL (18.3-25.8 mcg/mL). Two patients (5.1%) required
intubation following ICU admission, one of which was necessitated following a rapid infusion that
exceeded our infusion parameters. One patient had electrographic seizures which were aborted
with PB administration. Median duration of PB treatment was 5.4 days (2.5-6.4 days). The protocol
was discontinued early in 9 patients (23.1%) with 4 (10.3%) of these due to possible oversedation.
One patient (2.6%) received PHB for 17 days for persistent agitation. Median ICU stay was 5 days (2-8
days), and time to first extubation attempt was 2.9±2.7 days.
Conclusions: Using our protocol for ACP using PB, we were able to achieve and maintain therapeutic
PB levels without an apparent increase in seizures absent conventional ACP prophylaxis.
Oversedation, especially in patients without secured airway, is a potential risk during the rapid
infusion of PB loading dose. We cannot draw conclusions as to the efficacy of IV PB in the prevention
of AWS. Larger studies are necessary to determine effectiveness of this strategy in preventing EPS
and AWS.
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Impact of Respiratory Therapists-Driven Protocol on
Unplanned Adult Neurovascular ICU Readmission
Fajun Wang, MD, Amitha Avasarala, MD, Nizari Pandya, MD, Karan Panchal, MD, Darby Scarantine, RRT, Allan David, RRT, Jennifer Lazzo, RRT, Jennifer Arendas, RRT, Julia Maseth, RRT, BS, MAT,
Megan Lowman, MSN, RN, TCRN, Samantha Zych, MSN, RN, CEN, CMSRN, Jonathan Bishop, MD
MBA FCCP, Firas N. Abdulmajeed, MB.ChB
Background: Respiratory-related events are among the top reasons for ICU readmissions. Patients
with neurological deficits are at higher risk for developing respiratory-related events due to
impaired protective reflexes, depressed mental status, etc. The goal of this quality improvement (QI)
initiative was to use a respiratory therapists-driven protocol (referred as “protocol” below) to reduce
unexpected respiratory-related ICU readmissions among adult neurovascular patients.
Methods: The protocol starts with a standardized patient assessment tool, which is performed by the
respiratory therapists on duty. The tool generates a respiratory severity score for each patient and
uses a standardized algorithm to direct interventions such as bronchial hygiene, aerosol therapy,
18

lung hyperinflation therapy and treatment frequency. It was implemented from July 20th, 2020,
through January 20th, 2021. Data on adult neurovascular patients’ unplanned ICU readmissions were
collected and examined.
Results: Between January and September 2019, 94 adult neurovascular patients received physicianordered respiratory therapies, and they were identified as historical control group. Unplanned ICU
admissions occurred in 36 patients, 22 were due to respiratory causes. The protocol group had 263
patients. Seventeen patients experienced ICU readmission, and 14 were due to respiratory causes.
Even though protocol group was much older (79 vs 71 years old, P < 0.01), there was no significant
difference in respiratory-related ICU readmission (P = 0.12), nor was ICU length of stay (4.5 vs 4 days,
P = 0.42). More patients in the protocol group were discharged home or to inpatient rehabilitation
facilities (P < 0.01). Lastly, patients had significant improvement in their respiratory severity score (P <
0.01).
Conclusions: Due to a shift in hospital operation, older neurovascular patients were transferred to
Mercy. We were unable to further reduce respiratory-related ICU readmission with protocol. However,
our findings suggested that employing protocol is beneficial to adult neurovascular patients as it
could enhance their respiratory performance and improve discharge outcome.

Reduction in Wasted Medications and Overall Improvements
in Rapid Response Bag Organization
Charles Warner, DNP, CRNP
Statement of Need: The primary purpose of this project was to reduce the medications in the airway
backpack carried by Critical Care Medicine (CCM) at Magee-Womens Hospital for all inpatient rapid
response emergencies. Prior to March 2019, the backpack contained 16 different medications
totaling 34 individual units; many medications had been added due to recent shortages.
Methodology: A utilization review from March 2018 through March 2019 for medications carried
in the airway backpack was performed; many had not been utilized in the preceding 12 months.
For medications that had turnover in the last year, pharmacy determined if by expiration or
consumption. By approval of the Rapid Response Committee at Magee (RRT) we removed
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medications that were felt to be no longer necessary. Total cost and predicted cost lost to waste
was calculated had the original volume of medications remained for the next year. Financial data
and historic utilization data was received from pharmacy administration for each unit of medication
from March 2018-2019. A post implementation survey of end users was conducted using a 5-point
Likert scale to assess provider readiness, ease of use, subjective time of acquisition of equipment, and
overall comfort when using the updated airway backpack.
Results & Conclusions: By June 2019, the number of individual medications was decreased from 16
to 11 (34 to 25 individual units) (Δ 31%, 26% respectively). Removal of underutilized medications
had a direct cost savings of $4,536, Predicted estimates of annual loss due to waste, underutilized
medications were costing the hospital $1,700 to $5,037 annually, with increased intangible benefits
from reducing pharmacy workload due to frequent medication expirations, as well as general waste
of resources. Though a new set of backpacks and organizers purchased by the RRT committee in
March 2021 we improved how medications and equipment are carried via the airway backpack. A
post implementation survey at 6-months identified improved satisfaction by RN, APP, and other
staff in multiple domains, specifically: ease of finding equipment, ease of finding medications, and
understanding why equipment is carried in a specific place.
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Original, Clinical &
Translational Research
Prevalence and Predictors of Long-term Decision Regret
in ICU Surrogate Decision Makers
Sarah K. Andersen, MD, Rachel Butler, MHA, MPH, Pearl Buddadhumaruk-Sun, MS, Joyce
Chang, PhD, Robert Arnold, MD, Derek C. Angus, MD, MPH, Douglas B. White, MD, MAS
Objectives: Although surrogate decision makers (SDM) in ICUs experience significant emotional
and cognitive strain, little is known about whether they regret their decisions. Our objectives were
to determine the prevalence of decision regret among a large cohort of ICU SDMs and identify
predictors of decisional regret.
Methods: We conducted a cohort study using prospective data from PARTNER 2, a multi-center
randomized control trial of a behavioral support intervention for SDMs of adult ICU patients. Baseline
surrogate and patient data were obtained upon trial enrollment. We asked surrogates to rate their
level of regret as it pertained to goals of care decisions during telephone follow-up 6 months postdischarge using the Decision Regret Scale (DRS). The DRS consists of five items scored from 0-100,
with established cut points for mild and moderate-severe regret. Higher scores indicate higher
levels of regret. We identified co-variates of interest a priori based on a psychological construct of
regret and divided them into demographic, process, and outcome factors. We used multiple linear
regression to determine significant predictors of higher levels of regret.
Results: Out of 848 surrogates enrolled, 748 had complete DRS data and were included in the
analysis. Surrogates had a mean (SD) age of 56 (13) years, 73% were female and 85% identified as
white. The majority were either a spouse or child, and 50% had prior SDM experience. Patients had a
mean (SD) age of 64 (15) years and mean (SD) APACHE II score of 25.5 (7.4). Patient-level co-variates
of interest are listed in Table 1. 27% of surrogates reported no regret (DRS 0), 54% mild regret (DRS
5-25) and 19% moderate-high regret (DRS 30-100). Mean (SD) and median (IQR) DRS scores were
17.3 (18.4) and 15 (0, 25). Significant predictors of higher levels of regret in univariate analysis were
patient death or functional dependence at 6 months, and discharge on mechanical ventilation (Table
1). Palliative care and code status change in ICU were inversely correlated with regret. Factors that
remained significantly associated with higher levels of regret in the multivariable model were death
or functional dependence at 6 months.
Conclusion: One in five ICU surrogates experienced moderate-high levels of decision regret at 6
months. Poor patient outcome may predict for higher levels of decision regret. Future studies are
needed to understand how regret relates to decision quality and how to lessen lasting regret.
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Association of Ultrafiltration Rate with Survival in Acute Kidney
Injury: A Secondary Analysis of the ATN study
Rahul Bollam, MD James Donghyun Yun, MS, Jessica Graves, MS Chung-Chou H. Chang, PhD,
Raghavan Murugan, MD, MS, FRCP
Objective: Ultrafiltration is widely used to treat fluid overload during kidney replacement therapy
and prior studies show conflicting association with death. We assessed the longitudinal association
of ultrafiltration rate and survival among critically ill patients with acute kidney injury treated with
intermittent hemodialysis (IHD) and continuous kidney replacement therapy (CKRT).
Method: This is a secondary analysis of the Veterans Affairs/National Institute of Health Acute Renal
Failure Trial Network (ATN) cohort. The primary outcome was the risk adjusted 60-day survival.
The association of net ultrafiltration rate with risk-adjusted survival was examined using landmark
models stratified by modality of kidney replacement therapy. We selected covariates to account for
confounding by generating Directed Acyclic Graphs.
Results: Of 1,096 patients, the study population was predominantly male (70.8%) and white (74.7%).
385 patients were treated with CKRT alone, 273 with IHD alone, and 438 with both CKRT and IHD.
Patients receiving CKRT had higher median SOFA score (IHD, 7[4.5-10], vs. CKRT, 13[11-15] vs. Both,
10 [7.5-12]; P<0.001) and 60-day mortality (IHD, 33.7%, vs. CKRT, 80% vs. Both, 39.5%, P<0.001)
compared to patients receiving IHD and both IHD and CKRT. We found no association between
higher ultrafiltration rate and risk adjusted survival (Figure 1).
Conclusion: We found no association between ultrafiltration rate and survival among those treated
with CKRT, IHD or both CKRT and IHD. Limitations to our study was a small sample size which led to
an underpowered study. Clinical trials are needed to assess the causality between ultrafiltration rate
with survival in patients receiving kidney replacement therapy in the ICU.
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Figure 1: Ultrafiltration Rate and Predicted 60-day Survival from Landmark Models
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Assessing the Incidence, Management, and Outcomes
of Traumatic Brain Injury in a Resource-constrained Setting
B. Jason Brotherton, MD, MS, Leahcaren Naguria Oundoh, MBChB, Jonathan Abaho, MBChB, Benjamin Wachira Thairu, ECCCO, Moses Odhiambo Osoo, Paul Seraly, MS III, Enyinna Nwachuku, MD,
Benjamin Mutiso, MBChB, Lori Shutter, MD, Beryl Akinyi, MBChB, MMED General Surgery, Kristina
E. Rudd, MD, MPH
Objectives: Traumatic brain injury (TBI) is estimated to effect between 64 and 74 million people each
year. The largest percentage of this burden falls on low and middle-income countries. Despite this,
there is a tremendous paucity of data from and disparity of studies performed in these regions. This
has resulted in a lack of knowledge regarding outcomes and reduced generalizability of purported
international guidelines. Our primary objectives are to describe the incidence of TBI at Kijabe Hospital
(KH), detail local management practices, and track outcomes.
Methods: This prospective, observational study is being carried out at KH, a 360-bed tertiary care
teaching hospital in rural Kenya. All patients, adult and pediatric, admitted to KH with TBI from
November 1, 2021, are being included. Demographic, physiologic, laboratory, therapeutic, and
outcome data are being collected. We plan to describe the incidence and outcome of these patients,
and then attempt to draw conclusions regarding outcomes and local standards of care.
Results: To date 52 patients have presented with KH with TBI (Table). Median age is 29 years (IQR 23
– 75), 77% male (n = 40), and median GCS is 14 (IQR 10 – 15). Thirty-three (63%) have been classified
as mild, 7 (13%) as moderate, and 12 (23%) as severe. To date 8 patients (15%) have died, 32 (62%)
have been discharged, 2 (4%) have been transferred, and 10 (19%) remain admitted. Head CT was
performed in 62% (n = 32) of patients. Road traffic accidents (RTA) have accounted for 71% (n = 32) of
the injuries, followed by auto-versus-pedestrian (n = 7, 13%) and falls (n = 4, 8%).
Conclusions: Thus far, our results suggest that TBI is a common occurrence at KH. The data gathered
are also consistent with the paucity of data available – predominantly young, male, and due to RTA.
Additionally, gathering information on all present TBIs, specifically the patients with mild TBI, will
assist in better characterizing the spectrum and add a more accurate account of this disease process.
As the study unfolds, understanding associations of patient presentation and local management
practices with outcomes will guide future means of improving care.
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Racial Disparities Among Veterans with COVID-19 Disease
Alexander Castro, BA, Yang Ou, MS, Victor B. Talisa, PhD, Adeel A. Butt, MD, MS, Sachin Yende, MD,
MS, Florian B. Mayr, MD, MPH
Objectives: Observational studies have reported a higher risk for COVID-19 disease, hospitalizations
and infection-related fatalities among racial minorities as compared to White patients, but with
sparse clinical data on illness severity and care processes. We sought to characterize racial differences
among Veterans hospitalized with COVID-19 sepsis using detailed medical record information.
Methods: Retrospective analysis of Veterans hospitalized with confirmed COVID-19 at 119 VA
hospitals between March 2020 and January 2021. We compared clinical illness characteristics and
various care processes between Non-White (NW) and White (W) Veterans. Data are presented as
means (+SD), medians (IQR) and proportions. We used logistic regression to assess the odds of
hospital mortality and 30-day readmissions adjusting for age, SOFA and Charlson scores, gender, and
race.
Results: We identified 8,675 W and 4,215 NW Veterans with COVID-19 disease. NW patients were on
average 6 years younger (median age 67 [IQR: 58-74] vs. 73 [IQR: 66-80]; p<0.001). Despite similar
comorbidity burden and acuity of illness (baseline respiratory SOFA 2[IQR: 1-2] vs. 2[IQR: 1-2]; p=0.4),
NW patients had a more pronounced inflammatory phenotype (Figure 1).
NW Veterans were more likely to receive organ support (invasive mechanical ventilation 43% vs. 33%;
vasopressors 28.3% vs 21.0%; and RRT 10.0% vs. 4.4%, all p<0.001), but less likely to be placed in
prone position (39% vs. 48%, p=0.004). COVID-19 specific treatments such as dexamethasone were
administered to NW patients later and less often.
Hospital mortality was similar for NW and W patients (19 vs. 20%, p=0.4), while 30-day readmissions
were slightly lower among NW Veterans (7.8% vs. 9.0%, p = 0.030). The difference in 30d readmissions
did not persist after adjusting for differences in patient characteristics, care processes, and hospital
effects (adjusted OR: 1.15, CI: 0.69-1.93).
Conclusions: NW patients with COVID-19 disease present younger and with a more pronounced
inflammatory phenotype compared to W patients. Despite racial differences in COVID-specific
treatments, hospital mortality and 30-day readmissions did not differ between groups.
Figure 1: Inflammatory Markers by Race
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Risk Factors for the Development of Persistent Acute Kidney
Injury in Critically Ill Patients. A Retrospective Analysis
Natsumi Hamahata, MD , Juan Toro, MD, Priyanka Priyanka, BAMS, MPH, Ankit Sakhuja, MD, Ivan
Saraiva, MD, John A. Kellum, MD, Hernando Gomez, MD, MPH
Objectives: Acute kidney injury (AKI) is a frequent complication in critically ill patients. Failure to
recover beyond 72h (persistent AKI) is associated with worse outcomes. This study aimed to describe
the occurrence of persistent AKI and to identify its risk factors as well as its association between
mortality.
Methods: This is a retrospective study using the High-Density Intensive Care (HiDenIC) database,
which includes patients admitted to the ICU from October 2008 to December 2014. We defined
severe AKI as KDIGO stage 2 or 3, transient AKI as AKI that recovers within the first 72h, and persistent
AKI as persistence at stage 3 for ≥72h. Primary and secondary outcomes were 90-day mortality and
major adverse kidney events at 90 days (MAKE90), a composite of death, need for renal replacement
therapy or persistent AKI. The occurrence of severe AKI, transient and persistent AKI was estimated
using descriptive statistics. The association between persistent AKI and 90-day mortality was
reported using multivariate logistic regression (MVL) and the Kaplan-Meier curve.
Results: We identified 119,783 critically ill patients out of a source population of 287,495. Of these,
38,107 (31.8%) developed severe AKI. Of patients with severe AKI, 36,424 (95.5%) had transient AKI,
while 1,683 (4.4%) had persistent AKI, which accounts for 1.4% of the total population. Persistent AKI
was associated with 90-day mortality (Fig.1). Persistent AKI was only second to a Charlson score ≥6
as the most important risk factor for 90-day mortality (OR 2.65, 95%CI 2.33-3.00), and was the most
important risk factor for MAKE90 (OR 19.44, 95%CI 15.44-24.5). Baseline creatinine and Charlson score
were the highest risk factors for persistent AKI.
Conclusions: Persistent AKI occurred in 1.4% of all critically ill patients, was associated with a 3-fold
increase in 90-day mortality and nearly a 20-fold increase in MAKE90. Our results suggest that the
first 72h of AKI may be analogous to the ‘golden hour’, wherein preventing persistent AKI could
decrease morbidity and mortality, particularly critically ill patients with worse baseline creatinine and
multiple comorbidities.
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Association of Thromboelastography with Progression of
Traumatic Brain Injury in Children
Elissa Abou Khalil, MD, Stephen Strotmeyer, PhD, Ward Richardson, MD, Barbara A. Gaines, MD,
Christine M. Leeper, MD, MSc
Objectives: Traumatic Brain Injury (TBI) is a major cause of mortality, morbidity, and resource
utilization in children. Progression of TBI, first defined as any increase in pre-existing brain lesion
or the appearance of a new lesion on head CT scan, is associated with worse outcomes in children,
including higher rates of mortality and long-term neurological sequelae, and slower recovery.
Coagulopathy has been associated with progression of TBI both in the adult and pediatric
population. The utility of conventional coagulation tests (INR, PT, PTT, and platelets) to predict TBI
progression varied between studies. Thromboelastoraghy (TEG) is a viscoelastic hemostatic assay
that overcomes some of the limitations of conventional coagulation tests. TEG is a functional, whole
blood test that results in real-time, and therefore its utilization in trauma resuscitation is increasing
in both adults and children. While a recent study done by Webb et al. showed that TEG is marker of
progression of TBI in severe TBI in adults, the association between TEG and progression of TBI has not
yet been studied in children.
Methods: This was a retrospective cohort study of children presenting to an urban academic
pediatric level 1 academic trauma center between June 2015 and June 2020. Inclusion criteria were:
age 0-17 years, TEG study and conventional coagulation tests (CCTs) on admission, and evidence
of intracranial hemorrhage on head CT scan within 24 hours of admission. Progression of TBI was
the primary outcome, and was defined as radiographically and/or clinically as follow: any increase
in a preexisting brain lesion or the appearance of any new lesion on a follow-up brain CT-scan at
any point in time during admission for the radiographic component; any drop in Glasgow Coma
Scale (GCS) score during admission, and/or the need for a neurosurgery intervention for the clinical
component. Data were summarized as counts, median (interquartile range), or percentage. Bivariate
analysis included Wilcoxon rank sum to determine the association between TEG parameters and TBI
progression. For parameters that were associated with TBI progression, a cutpoint was selected that
optimized sensitivity and specificity to predict this outcome based on the Youden and Liu methods
of cutpoint estimation. Patients were dichotomized based on this cutpoint to generate a “low ACT”
group and a “high ACT” group. Similarly, a low/high INR group was defined based on well-established
definitions in the literature. These variables were then included in a multivariable logistic regression
model along with other potential confounding covariates that differed between progression and no
progression groups (all p<0.2). Variables were selected for the model based on backward stepwise
selection technique.
Results: In total, 654 injured children age 0-17 had TEG on admission between 2015-2020, 237 (36%)
of whom had radiographic evidence of intracranial hemorrhage. Of this group, 15 were excluded for
receipt of blood products prior to TEG, and 3 were excluded for pre-existing coagulation disorder.
Therefore, 219 subjects were included in the final analysis.
In the overall cohort, median (IQR) age=6(2-12) years, median (IQR) ISS=21(11-27), 68%(150) male
sex, and 69% (151) blunt injury. Rate of TBI progression was 26%, of which most had radiographic
increase in size of bleeding (95%, 54/57)). Median (IQR) time to progression was 1 (0-4) days. Eleven
(19%) children required craniotomy. Children with TBI progression had higher ISS, lower GCS, greater
incidence of shock on admission, lower hemoglobin on admission compared to those without
TBI progression. Regarding coagulation assays, children with TBI progression had higher INR and
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longer ACT/R time. Other TEG values (angle, MA, LY30) were not associated with TBI progression.
The cutpoint for ACT that maximized sensitivity and specificity to predict TBI progression was
ACT>122. Using In the logistic regression model accounting for other covariates associated with
TBI progression (Injury Severity Score, GCS, Pediatric Shock Index, admission hemoglobin), ACT
>122 remained an independent predictor of progression (OR = 2.00, 95% CI 1.01-4.08; p=0.05). After
adjusting for confounders, INR was not an independent predictor of progression (OR = 1.34, 95% CI
0.62-2.93; p=0.46). Adding INR to the regression model did not change the magnitude, direction, nor
statistical significance of ACT>122 association with TBI progression.
Conclusions: TEG ACT is independently associated with TBI progression in a pediatric cohort. TEG may
be utilized as an adjunct in the evaluation and management of not only bleeding children but also
children with TBI.

Prognostic Value of Machine-Learning-Built Symptom
Clusters in Heart Failure Patients
Karina Kraevsky-Phillips, MA, BSN, RN, Zeineb Bouzid, PhD, Abdullah Ahmad, MD, Ziad Faramand,
MD, MSc, Salah Al-Zaiti, PhD, RN
Objectives: Heart failure (HF) patients experience symptoms in clusters and growing evidence
suggests that these clusters are predictive of future events. We explored prognostic value of
symptom clusters in HF patients seeking emergency care.
Methods: This was a secondary analysis of HF patients from a prospective observational cohort
study of consecutive patients seen for chest pain (CP)/equivalent symptoms in the emergency
department (ED) of three UPMC-affiliated hospitals. An independent reviewer extracted key data
elements from electronic health records, including 12 subjective symptoms reported by patients
at time of initial evaluation. Primary outcome was 30-day major adverse cardiac events (MACE)
adjudicated by two independent reviewers (NCT04237688, clinicaltrials.gov). Secondary outcome
was HF exacerbation. L2 norm and sign function were applied to the data matrix to standardize and
normalize data. Principal component analysis (PCA) was used to reduce symptom dimensionality and
resulting eigenvalues were fed into a k-means clustering algorithm to derive group centers. Cluster
membership and outcome data was assessed using logistic regression. Analyses were completed
using Python 3.8.
Results: The sample had n=438 (age 66 ± 14; 45% female, 49% Black, 18% HF exacerbation, 32%
MACE). PCA identified seven main components that were mapped by k-means to two patient
clusters: cluster A (n=204, 47%) and cluster B (n=234, 53%). Compared to A, cluster B exclusively
included patients with dyspnea (100% vs 0%), more patients with cough/flu-like symptoms (15% vs
4%), and diaphoresis (14% vs 9%). Those patients were significantly more likely to be Black (53% vs
43%), diabetic (53% vs 42%), and have COPD (44% vs 30%). They were also triaged at higher risk with
HEART score >4 (64% vs 56%), translating into longer median length of stay (2.3 vs. 1.6 days). Patients
in cluster B were more likely to have HF exacerbation (OR = 1.8, 95% CI 1.1-3.0) and to experience 30day MACE (OR = 1.8, 95% CI 1.2-2.7).
Conclusion: Clusters indicate HF patients seen in the ED for CP who report dyspnea should be triaged
as high risk and evaluated for more aggressive care and closer follow up.
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Impact of Adherence to a Procalcitonin Antibiotic
Prescribing Guideline
Brian E. Malley, MD, Jonathan G. Yabes, PhD, Elizabeth Gimbe1, Chung-Chou H. Chang, PhD, Donald M. Yealy, MD, Michael J. Fine, MD, MSc, Derek C. Angus, MD, MPH, David T. Huang, MD, MPH
Objectives: In contrast to prior trials, the ProACT trial found that provision of a procalcitonin antibiotic
guideline to emergency department and hospital-based clinicians did not reduce antibiotic use
in suspected lower respiratory tract infection. One possible explanation was the lower observed
guideline adherence in ProACT compared to prior trials. We sought to determine what adherence
rate would have resulted in less antibiotic use.
Methods: The ProACT trial analyzed 1656 patients randomized to usual care or to providing
treating clinicians with procalcitonin results and an antibiotic prescribing guideline. For this study
we simulated different adherence rates to the guideline by randomly sampling patients from the
actual trial participants. For the intervention group we deterministically set antibiotic use to be in
compliance with the procalcitonin guideline. This included both setting initial antibiotic days to zero
if indicated and truncating antibiotic courses throughout the emergency department and hospital
stay as specified by the guideline. To avoid random sampling effects, we performed this process for
1000 iterations and averaged the results. In sensitivity analyses we determined the threshold rates
for less antibiotic use for only continued adherence after discharge and for only adherence in the
emergency department.
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Results: In our simulations, a threshold adherence rate of 85% in both the emergency department
and hospital for low procalcitonin levels would have been needed to result in a statistically
significant difference between groups (means and p-values averaged across 1000 simulations: 3.7
vs 4.3 antibiotic-days, p=0.04). The threshold adherence rate was 76% for just continued guideline
adherence after discharge. Even 100% adherence in just the emergency department failed to reduce
antibiotic-days.
Conclusion: High emergency department and inpatient adherence to a procalcitonin antibiotic
guideline would be necessary to reduce antibiotic use in patients with suspected lower respiratory
tract infection. However, continued guideline adherence after discharge even at lower rates would
have resulted in a reduction in antibiotic-days.

Exploratory Study of Factors Associated with
Development of Post-Traumatic Epilepsy in
Children with Abusive Head Trauma
Cesar I. Menchaca, MD, Jaskaran Rakkar, MD, Caitlin McNamara, MD, Neil Munjal, MD, Ward
Richardson MD, Shannon Shoemaker, Robert S.B. Clark, MD, Patrick M. Kochanek, MD, MCCM,
Ericka L. Fink, MD, MS, Christina M. Patterson, MD, Rachel P. Berger, MD, MPH, Dennis Simon, MD
Background: Abusive head trauma (AHT) is a unique cause of pediatric traumatic brain injury
associated with a high prevalence of seizures. Investigations into the development of post-traumatic
epilepsy (PTE) in this cohort are lacking.
Objectives: To determine the prevalence of PTE, defined as seizure > 7 days after presentation, and
characterize factors associated with the development of PTE.
Methods: We performed a retrospective analysis of patients admitted to the intensive care unit at
a quaternary care children’s hospital with a level 1 trauma center with AHT between 2011-2020.
Patient and hospital data are summarized with descriptive statistics and univariate and multivariable
regressions.
Results: 105/264 patients had the follow-up necessary to determine PTE. Of the 105 patients with
AHT and follow-up, 36 patients (34%) developed PTE. Patients who developed PTE had lower
Glasgow Coma Scale scores at presentation and had a longer duration of mechanical ventilation, ICU
length of stay, and hospital length of stay (p <0.05). A multivariable logistic regression using patient
characteristics, admission elements, development of in-hospital seizures, and morbidity markers was
completed to further characterize PTE development. Notably, in-hospital seizures were associated
with the development of PTE (OR: 4.07; CI: 1.26-15.1; p=0.025).
Conclusions: There is a high burden of PTE in children with AHT. Further studies at our center are
ongoing to define the risk factors for the development and/or prevention of PTE after AHT.
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Multiorgan Dysfunction and New Impairment in Pediatric
Abusive and Accidental Traumatic Brain Injury:
An Interim Report
Caitlin McNamara, MD, Anne Kalinowski, Cesar Menchaca, MD, Christopher Horvat, MD, MHA,
Dennis Simon, MD, Katie Even, Barbara Gaines, Ward Richardson, Rachel Berger, Ericka Fink, MD,
MS
Objectives: To analyze the occurrence of early multiorgan dysfunction syndrome (MODS) and its
association with new impairment at hospital discharge by abusive head trauma (AHT) or accidental
traumatic brain injury (aTBI) etiology.
Methods: IRB approval was obtained. Children <3 y old admitted to the PICU with TBI between 20142021 were eligible for inclusion. Patient and injury characteristics, MODS status on PICU day 1, and
new impairment status (Functional Status Scale score change from pre-ICU to hospital discharge
> 1) were abstracted from the Benedum Trauma Center database and electronic medical record.
Multivariable logistic regression was performed to examine the association between MODS on d1
and TBI etiology with new impairment status.
Results: In an interim analysis (n=147/597), 68 children had AHT and 79 children had aTBI. The AHT
group was younger (median 4 [2, 10] vs. 10 [2, 22] mos), had worse Injury Severity Scores (median
18 [11, 27] vs 10 [10, 17]), longer hospital length of stay (median 6 [4, 15] vs 2 [2, 3] days), and more
frequently had new impairment at hospital discharge (35% vs 14%), p<0.05. Children with AHT
had more bruising (75% vs 51%), seizures (44% cs 10%), extracranial fractures (44% vs 11%) and
subdural hemorrhages (93% vs 53%) than children with aTBI, p<0.05. More children with AHT had
MODS on d1 compared to those with aTBI (37% vs. 24%), p<0.05. Among children with MODS,
the most frequent organ dysfunctions for both AHT and aTBI patients were neurologic (37% vs.
19%), cardiovascular (49% vs. 56%), and pulmonary (35% vs. 19%), respectively. In multiple logistic
regression analysis, MODS on day 1 (odds ratio 48.90, 95% confidence interval [13.89, 172.07]) and
AHT mechanism (5.69, [1.62, 19.99]) were associated with new impairment at hospital discharge,
p<0.05.
Conclusions: Interim data suggest a higher frequency of MODS on day 1 in a cohort of critically
ill children with AHT compared to those with aTBI, which was associated with new impairment at
hospital discharge. Children with TBI, especially due to AHT, may benefit from innovative strategies to
prevent and treat MODS and longitudinal care for functional impairment.
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Discharge Destination Among Latent Subtypes of
Acute Respiratory Failure Survivors
Kelly Potter, PhD, RN, CNE, Heather Dunn, PhD, ACNP-BC, ARNP, Anna Krupp, PhD, RN, Martina
Mueller, PhD, Susan Newman, PhD, RN, CRRN, Timothy D. Girard, MD, MCSI, Sarah Miller, PhD, RN
Objectives: Patients with acute respiratory failure are a heterogeneous population with multiple
risk factors for post-acute care needs after a critical care hospitalization. Interventions designed
to facilitate independence at hospital discharge may be more effective if personalized for patient
subtypes. As a first step to developing early, targeted interventions in the ICU, the purpose of this
study was to identify comorbid subtypes of patients with acute respiratory failure and compare
ongoing healthcare needs at hospital discharge among identified subtypes.
Methods: Using electronic health record data from a Midwestern tertiary medical center, we
conducted latent class analysis to identify subtypes in a cohort of mechanically ventilated adult
medical ICU patients who survived to hospital discharge. We included demographic and clinical
data collected in the 24 hours surrounding mechanical ventilation initiation as indicators in the
latent class model and determined model fit with local and global fit statistics. We compared
demographics, clinical characteristics, and outcomes among classes using Kruskal Wallis H tests and
chi-square tests of independence.
Results: In a cohort of 934 patients, we identified a six-class model using the lowest Bayesian
Information Criterion, lowest proportion of classification errors, and highest entropy R-squared (see
Table). The subtypes differed in body mass index and clinical characteristics measured early in the
ICU stay. Class 1 (54.8%) and Class 3 (64.6%) had more patients who discharged to home compared
with Class 4 (41.9%) and Class 6 (40.4%), who had more patients discharge to a care facility such as a
long-term acute care hospital, skilled nursing facility, or inpatient rehabilitation (p=.002).
Conclusions: Acute respiratory failure survivor subtypes identified from electronic health record data
available early in the ICU stay exhibit differences in discharge destination. Future research should
consider targeting patients in Class 4 and Class 6 in trials of interventions intended to improve
independence at hospital discharge, including early rehabilitation, care coordination, and referral to
post-acute care facilities.
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The Contribution of Tolerance, Resistance, and Damage
Pathways to Clinical Sepsis Subtypes
Rachel E. Powell MD, Jason N. Kennedy MS, Kelly L. Urbanek MS, Christopher W. Seymour MD MSc
Objectives: Community sepsis can be characterized by distinct subtypes (alpha, beta, gamma, delta)
using routinely available clinical data. Subtypes differ in outcomes and response to treatment, but
the biologic mechanisms underlying these differences are unknown. We studied biomarkers of
host resistance, tolerance, and tissue damage in order to understand mechanistic pathways that
contribute to different sepsis subtypes.
Methods: In a prospective cohort study, we evaluated electronic health record data, plasma EDTA,
and urine samples from adult patients meeting Sepsis-3 criteria within 6 hours of presentation to
UPMC Presbyterian Emergency Department (ED) from October 2017 to June 2019. Sepsis subtypes
were identified using validated, reproduced criteria in the SENECA study. We further measured 17
plasma and urinary biomarkers, grouped into tolerance (e,g, heme oxygenase-1, angiopoietin-1),
resistance (e.g., interleukin-6, interleukin-8, interleukin-10), and damage (e.g. syndecan-1,
angiopoietin-2) signatures. After dimension reduction using principal component analysis, we built
random forest models to determine the relative contribution of tolerance, resistance, and damage
pathways to each sepsis subtype.
Results: Of 549 eligible sepsis patients in the ED, 183 (33%) were alpha, 180 (33%) were beta, 112
(20%) were gamma, and 74 (13%) were delta. Most patients were white (n=364, 83%), male sex
(n=305, 56%), with a median age of 61 (IQR: 47 – _71) years. Delta subtype patients had greater
illness severity (median SOFA score 6 vs 3, p<0.001), ICU admission (74% vs 41%, p<0.001), and
in-hospital mortality (20% vs 7%, p<0.001) compared to the remainder of the cohort. Among
mechanistic pathways, markers of damage were most abnormal in the delta subtype, while those of
resistance contributed most to the gamma subtype. Tolerance markers, such as heme oxygenase-1
and angiopoietin-1, were most abnormal in the delta and beta subtypes, compared to preserved
tolerance in the low-acuity alpha subtype. (Figure).
Conclusions: Mechanistic signatures of tolerance, resistance, and damage contribute differently to
clinical sepsis subtypes.
Figure. Chord diagram showing abnormal mechanistic pathways by subtype.
(A) Subtypes are grouped in the lower half of the circle. Mechanistic biomarkers are grouped in
the upper half of the circles by domain (i.e. tolerance, damage, resistance). Ribbons connect from
a subtype to mechanism if the group mean is greater or lower than the overall mean for the entire
cohort, as appropriate. (B) Individual chord diagrams for each subtype, as labeled in the circle center.
Interpretive example: In chord plots, subtypes on the bottom of the circle connect to different
mechanisms on the top of the circle. For example, alpha-type (light green) is more likely to have
members with high tolerance and low damage (ribbons connect with these portions of the circle),
compared to delta-type members (light blue) who are more likely to have markers of low tolerance
and greater damage.
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Use of Electronic Health Record Meta-data to Identify
Nurse-Patient Assignments in the Intensive Care Unit
Kathryn A. Riman, PhD, RN; Billie S. Davis, PhD; Jennifer B. Seaman, PhD, RN, CHPN; Jeremy M.
Kahn, MD, MS
Background: Nursing care is a critical determinant of patient outcomes in the intensive care unit
(ICU). Most studies of nursing care have focused on nursing characteristics averaged across the
ICU. In contrast, relatively little work has focused on the influence of individual nurses on patient
outcomes. Such research could provide granular insight into how nurse staffing patterns affect the
quality of care, opening new avenues for quality improvement. Research in this area is hindered by
an inability to link individual nurses to specific patients retrospectively and at scale.
Objective: This study aimed to use electronic signatures in the electronic health record (EHR) as
nurses perform their daily activities to retrospectively link individual nurses to specific patients
during a shift.
Methods: We used EHR data from 38 ICUs in 18 hospitals from 2018-2020. We abstracted data on
the time and frequency of nurse charting of clinical assessments and medication administration,
and then used those data to iteratively develop an algorithm to identify a single ICU nurse for each
patient-shift. We examined the accuracy and precision of the algorithm by performing manual chart
review on a randomly selected subset of patient-shifts.
Results: The analytic data set contained 5,479,034 unique nurse-patient charting times, 748,771
patient-shifts, 87,466 hospitalizations, 70,002 patients, and 8,134 individual nurses. The final
algorithm identified a single nurse for 97.3% of patient-shifts. In the remaining 2.7% of patient-shifts,
the algorithm either identified multiple nurses (0.6%), no nurse (2.0%), or the same nurse as the prior
shift (0.1%). In 200 patient-shifts selected for chart review, the algorithm had an accuracy of 93.0%
and a precision of 94.4%. Misclassification was most frequently due to patient transitions in care such
as transfers, discharges, and admissions to and from the ICU.
Conclusions: Meta-data from the EHR can accurately identify individual nurse-patient assignments
in the ICU. This approach could form the basis of granular studies of ICU nurse staffing, leading to
improved understanding of the relationship between nurse staffing and patient outcomes.

Kidney Tubular AMP-activated Protein Kinase (AMPK) Induces
Cell Differentiation During Sepsis-associated
Acute Kidney Injury
Juan Toro MD, Stephanie Mutchler PhD, Carlos Manrique-Caballero MD, Ivan Saraiva MD, Natsumi Hamahata MD, Alicia M. Frank BS, MPPM, Arohan Subramanya MD, Craig A. Byersdorfer MD,
PhD, Hernando Gómez MD, MPH
Introduction: Sepsis-associated acute kidney injury (S-AKI) is a life-threatening complication. Sepsis
induces a shift in kidney tubular epithelial cell (TEC) metabolism, from oxidative phosphorylation
(OXPHOS) toward glycolysis. We and others have shown that activation of promoters of OXPHOS,
like the AMPK, decreases the development of S-AKI and mortality. A potential driver of this harmful
metabolic shift may be the evolutionary conserved defense mechanism of de-differentiation. We
hypothesize that sepsis induces de-differentiation in the kidney leading to more severe AKI, and that
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AMPK prevents this by maintaining TEC differentiation.
Methods: We first exposed wild type (WT) animals to either sham or cecal ligation and puncture (CLP)
and assessed the development of de-differentiation in TEC by two immunofluorescence (IF) methods:
(i) internalization of the Na+K+ATPase pump, (ii) the expression of the de-differentiation marker Sox9.
Then, we created a doxycycline-induced kidney tubule-specific AMPK knockout system (AMPK KO).
We exposed AMPK KO and WT littermates to doxycycline for 3 weeks to induce KO of AMPK in TEC,
and then all mice were subjected to CLP. We compared the expression of Sox9 in TEC using IF, TEC
injury by monitoring the expression of NGAL, and the development of S-AKI using plasma creatinine
(Cr) 24h after CLP.
Results: Sepsis induced the internalization of the Na+K+ATPase toward the cytoplasm (Fig1A),
and the expression of Sox9 (Fig1B). AMPK KO animals had a higher expression of Sox9 in TEC than
WT animals, regardless of TEC injury measured by NGAL (Fig1C). AMPK KO animals had a two-fold
increase in S-AKI severity as compared to WT 24h after CLP. (Fig1D).
Conclusion: Sepsis induces TEC de-differentiation, which may explain the known metabolic shift
toward glycolysis. Importantly, in the absence of TEC AMPK, sepsis induces a higher expression of dedifferentiation markers, and a higher severity of S-AKI. These data suggest that AMPK expression is
an adaptive mechanism that limits kidney injury and severity and supports the hypothesis that such
protection may be mediated by preventing TEC de-differentiation.
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Epidemiology of Scientific Output During the
COVID-19 Pandemic
Anne Yang, MD, MS, Jacob Kendall-Taylor, PhD, MPH, Christopher Muth, MD, Jason Kennedy MS,
Stacy Christiansen, MA, Annette Flanagin, MA, Christopher W. Seymour, MD, MSc
Objective: During the SARS-CoV-2 pandemic, experts raced to study the new disease, resulting in
extraordinary scientific output. However, the relationship between pandemic scientific output and
geographic disease burden, particularly in characteristically under-represented regions, is unknown.
Methods: We conducted a cohort study of JAMA research submissions from May 1, 2020 to April 30,
2021 identified with a query “COVID-19”, with a comparison cohort of pre-pandemic submissions
from January 1, 2019 to December 31, 2019. “Pandemic science” included the following article types:
Original Investigation (OI), OI: Caring for the Critically Ill, OI: Clinical Trial, OI: Meta-analysis, Research
Letter, and Brief Report. Disease burden was sourced from WHO Situation Reports and analyzed
by epidemiologically defined WHO-CHOICE Subregions A through E (Africa, Americas, Middle East,
Europe, South-East Asia, and West Pacific) as according to adult and child mortality.
Results: In the pandemic cohort, COVID-19 related JAMA submissions were greater than all pre40

pandemic submissions by 21% (13,114 and 10,832 submissions). The difference between prepandemic and pandemic submissions was the greatest for the Research Letter type (899 and 2,499),
accounting for 8.3% of pre-pandemic and 19% of pandemic science submissions. JAMA submissions
also tracked temporally with global COVID-19 burden (Figure 1, Panel A). When analyzed by
Subregions, Americas A had the most pandemic science submissions (1,621), then Europe A (682),
and Western Pacific B (244; Figure 1, Panel B). There were fewer than 50 pandemic submissions from
South-East Asia and fewer than 10 pandemic submissions from Africa. There were 179 Clinical Trial
submissions: Americas A (72), Europe A (62), Western Pacific B (18), Western Pacific A (11), Americas B
(8), Eastern-Mediterranean (5), and South-East Asia (3). There were no Clinical Trial submissions from
Africa.
Conclusions: Pandemic science submissions to JAMA in 2020 exceeded all pre-pandemic JAMA
submissions in 2019. Resource-rich WHO-CHOICE Subregions, such as the Americas A and Europe A,
produced the majority of COVID-19 related scientific output.

Time to Treatment and Mortality Among
Sepsis Clinical Phenotypes
Anne Yang, MD, MS, Jason Kennedy, MS, Gary Phillips, MAS, Katherine M. Terry, PhD, Mitchell M.
Levy, MD, Derek C. Angus, MD, MPH, Christopher W. Seymour, MD, MSc
Objective: Sepsis is common, deadly, and heterogeneous. Four clinical sepsis phenotypes are
proposed, yet the association between sepsis phenotypes and treatment response is unknown. We
investigated if clinically identifiable sepsis subtypes modify the risk-adjusted association between
sepsis bundle implementation and outcomes.
Methods: We conducted a multihospital retrospective analysis of patients with sepsis and septic
shock as reported to the New York State Department of Health from January 1, 2015 to December
31, 2016. Patients had a sepsis protocol initiated within 6 hours of emergency room presentation as
part of statewide mandated care. Clinical sepsis phenotypes (α, ß, γ, δ) were derived using a modified
approach from Sepsis ENdotyping in Emergency Care (SENECA) algorithm. The main outcomes were
in-hospital mortality after completion of the 3-hour bundle, time to start of antibiotics within 12
hours, and completion of an intravenous fluid bolus.
Results: Of 55,169 sepsis patients (median age 72 [IQR 60-83 years]; 52% male; 22% in-hospital
mortality), the α-type (n = 18,880; 34%) was younger with the lowest proportion of septic shock;
the ßtype (n = 16,381; 30%) was older with more renal dysfunction; the y-type (n = 10,704; 19%) if
intubated, spent the greatest days receiving mechanical ventilation (median 0.25 days [IQR 0.25 – 1.1
days]); and, the δ-type (n = 9,204; 17%) had elevated serum lactate levels with the highest in-hospital
mortality (41%). Each hour of time to completion of the 3-hour bundle was associated with greater
mortality, with the largest treatment effect in the δ-type (OR until completion of 3-hour bundle for α:
1.03 per hour, 95%CI 1.01 – 1.06, p<0.05; δ: 1.07 per hour, 95%CI 1.04 – 1.10, p<0.01; Figure 1). There
was a similar association between time to initiation of antibiotics and mortality (OR until initiating
antibiotics for α: 1.05 per hour, 95%CI 1.02 – 1.08, p<0.01; δ: 1.08 per hour, 95%CI 1.05 – 1.12, p<0.01;
Figure 1).
Conclusion: More rapid completion of administration of antibiotics and the 3-hour bundle,
particularly among the delta clinical phenotype, was associated with lower risk-adjusted in-hospital
mortality.
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